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This is a comprehensive, 100-hour continuing education program designed to strengthen
        physician associates'/assistants' knowledge and clinical decision-making across a broad
        range of common and complex conditions affecting adult health. The curriculum integrates
        evidence-based approaches to cardiovascular and metabolic disease, musculoskeletal and
        neurologic disorders, behavioral health, pain and substance-related concerns, and ethical
        and end-of-life care. Topics include heart failure, hypertension, diabetes, overweight and
        obesity, osteoporosis, back pain, Parkinson disease, behavioral addictions, opioid safety,
        anabolic steroid use, medical ethics, and counseling patients and families at the end of
        life. The program also addresses the evidence, safety considerations, and potential drug
        interactions associated with natural medicines and dietary supplements used for depression,
        anxiety, and weight loss. Emphasizing whole-person care, this program equips physician
        assistants to apply current evidence and clinical principles to the assessment, management,
        counseling, and ongoing care of diverse adult patients. 
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Treatment of Heart Failure: An Update



Course Objective



The purpose of this course is to provide healthcare professionals with current
          information about the scientific advances in the treatment of acute heart failure.

Learning Objectives



Upon completion of this course, you should be able to:
	Summarize the incidence and financial impact of heart failure.
	Identify the four stages of heart failure.
	Discuss the neurohormonal components of heart failure.
	Describe the role of B-type natriuretic peptide (BNP) in the diagnosis of heart failure.
	Define the role of vasoactive systems in the pathogenesis of heart failure.
	Review the use of BNP as a point-of-care testing tool and in guiding therapy of heart failure in the outpatient setting.
	Outline the management of patients with symptomatic and asymptomatic heart failure.
	List devices used in the management of heart failure.
	Describe impedance cardiography as a noninvasive tool to assess cardiovascular status of patients with heart failure.
	Discuss the role of members of the multidisciplinary team in the heart failure clinic.
	Outline the treatment plan of those patients enrolled in the heart failure clinic.
	Discuss the future directions in the treatment of heart failure.
	Summarize the Joint Commission guidelines for heart failure-specific care.




1. INTRODUCTION



Heart failure represents a major public health concern, with an increasing prevalence in developed countries [1]. In the United States alone, approximately 6.7 million people 20 years of age and older suffer from heart failure [2,8]. The clinical syndrome of heart failure is the final pathway for a myriad of diseases that affect the heart. The economic and psychosocial impact heart failure has on society is phenomenal. The incidence, prevalence, morbidity, and mortality of heart failure have become an epidemiologic nightmare for the healthcare system. The incidence of heart failure has increased as treatment for previously fatal ischemic, structural, and inflammatory cardiovascular conditions have improved and as the bulk of the U.S. population ages. Concomitantly, the proportion of the healthcare economy spent on the diagnosis, treatment, and chronic management of heart failure has increased dramatically, demanding even greater efforts to respond to this condition. Despite advances in treatment, patients admitted with decompensated heart failure have significant mortality and early readmission rates (i.e., rehospitalization within 60 days) [3]. Primary care physicians, nurse professionals, and pharmacists play an important role in the prevention, assessment and management of heart failure as they are often the first healthcare professional to whom a patient with heart failure presents [149]. Following the diagnosis of heart failure, multi-disciplinary teams have proven to be a best-practice management strategy for coordinating care and communication, ensuring adherence to guideline-directed medical therapy, and managing comorbidities.

2. INCIDENCE OF HEART FAILURE



Heart failure is a frequent cause of hospitalization and mortality, with 809,000 hospital discharges each year, including more than 83,000 deaths among individuals 20 years of age and older [2]. Heart failure occurs in 21 per 1,000 individuals 65 years of age and older, with more than 900,000 new cases diagnosed annually. After 80 years of age, the prevalence of heart failure in women (11.0%) exceeds that of men (9.5%) due to longer life expectancy. The overall prevalence of heart failure is projected to increase 46% between the years 2012 to 2030, in part because of current therapies for cardiac disorders, such as myocardial infarction, valvular disease, and arrhythmias, are allowing patients to survive longer [2].
As noted, heart failure is a leading cause of hospitalizations among patients 20 years of age and older [2]. Heart disease is the third most common reason for hospital admissions among persons older than 65 years of age [4]. Community surveillance data from 2005 to 2014 indicate that rates of hospitalizations for heart failure are increasing over time [2]. The in-hospital mortality rate for acute decompensated heart failure (ADHF) is 5% to 8% [3]. Patients with ADHF face a median six-day duration of hospitalization, and the rehospitalization rate in the two months and six months following discharge as high as 20% and 50%, respectively [3,5]. Survival after the onset of heart failure in older adults has improved; however, improvements are not even across all demographics. Among Medicare beneficiaries, the overall one-year mortality rate declined slightly from 1998 to 2008 but remained high at 29.6%. According to a study conducted by the National Heart, Lung, and Blood Institute (NHLBI), the 30-day, one-year, and five-year case fatality rates after hospitalization for heart failure were 10.4%, 22.0%, and 42.3%, respectively [2]. In 2023, heart failure was mentioned on 452,573 death certificates and was considered accountable for 14.6% of all causes of death [8]. Racial and ethnic disparities in death resulting from heart failure persist, with non-Hispanic Black patients having the highest death rate per capita. A report examining the U.S. population found age-adjusted mortality rate for heart failure to be 92 per 100,000 individuals for non-Hispanic Black patients, 87 per 100,000 for non-Hispanic White patients, and 53 per 100,000 for Hispanic patients [6].
The estimated annual cost of heart failure in the United
      States, including direct and indirect costs, totals $31 billion; however, by 2030 the total
      cost of heart failure is projected to increase to nearly $70 billion [2]. Ambulatory care, which includes emergency
      room visits, takes its toll of nearly $14.7 billion a year, and heart transplantation involves
      expenditures of less than $30 million annually [7]. Ambulatory patients with persistent Class IV symptoms have a one-year
      mortality rate that approaches 50%. Those who can maintain relief from congestion regain a
      prognosis similar to that of Class II patients, with a one-year mortality of approximately 20%
      to 25%. Emergency department visits and subsequent hospitalizations for ADHF continue to
      constitute a major public health burden, with hospitalizations for heart failure having
      increased from 577,000 in 1985 to more than 1 million in 2010 in the United States [8,9].

3. STAGES OF HEART FAILURE



Although heart failure is a major public health problem, there
      are no national screening efforts to detect the disease at its earlier stages, as there are
      for breast and prostate cancer or osteoporosis. The guidelines for the evaluation and
      management of heart failure, published in 2013 by the American College of Cardiology
      Foundation and the American Heart Association (ACCF/AHA), and updated in 2017 and 2022 by the
      American College of Cardiology, the AHA, and the Heart Failure Society of America
      (ACC/AHA/HFSA), have defined the factors that render a patient at high risk for heart failure
        [10]. These guidelines are based on a
      classification of heart failure with emphasis on its evolution and progression, known as the
      four stages of heart failure. Patients with Stage A heart failure are at high risk for the
      development of overt heart failure but have no apparent structural or functional abnormality
      of the heart. Risk factors at this stage include hypertension, diabetes, obesity, and
      subclinical coronary artery disease. Patients with Stage B heart failure (pre-heart failure)
      have some evidence of structural abnormality of the heart and increased filling pressures in
      the heart but have no current or previous symptoms of heart failure. Patients with Stage C
      heart failure have a structural abnormality of the heart and symptoms of heart failure.
      Patients with Stage D heart failure have advanced heart failure and symptoms that disrupt
      daily life and/or lead to hospitalization [10,11]. This staged classification
      underscores the fact that established risk factors and structural abnormalities are necessary
      for the development of heart failure. This system is a departure from the traditional New York
      Heart Association (NYHA) classification, which has primarily been used as a shorthand to
      describe functional limitations of patients with Stage C or Stage D heart failure. Patients
      with Stage C heart failure can be classified according to the trajectory of their symptoms
        [10,12]. The NYHA classes are [10]: 
	Class I: Patients with cardiac disease but resulting in no limitation of physical
            activity. Ordinary physical activity does not cause undue fatigue, palpitation, dyspnea,
            or anginal pain.
	Class II: Patients with cardiac disease resulting in slight limitation of physical
            activity. They are comfortable at rest. Ordinary physical activity results in fatigue,
            palpitation, dyspnea, or anginal pain.
	Class III: Patients with cardiac disease resulting in marked limitation of physical
            activity. They are comfortable at rest. Less than ordinary activity causes fatigue,
            palpitation, dyspnea, or anginal pain.
	Class IV: Patients with cardiac disease resulting in inability to carry on any
            physical activity without discomfort. Symptoms of heart failure or the anginal syndrome
            may be present even at rest. If any physical activity is undertaken, discomfort
            increases.


The two systems are often used in conjunction to better describe the severity of the disease.
The 2022 AHA/ACC HFSA guideline for the management of heart failure additionally considers left ventricular ejection fraction (LVEF) important in the classification of patients with heart failure because most clinical trials select patients based on their ejection fraction (Table 1) [10].
Table 1: CLASSIFICATION OF HEART FAILURE BY LEFT VENTRICULAR EJECTION FRACTION
	Type of HF According to LVEF	Criteria
	HF with reduced EF (HFrEF)	LVEF ≤40%
	HF with improved EF (HFimpEF)	Previous LVEF ≤40% and a follow-up measurement of LVEF 40%
	HF with mildly reduced EF (HFmrEF)	
              LVEF 41% to 49%
Evidence of spontaneous or provokable increased LV filling
                    pressuresa (e.g., elevated natriuretic
                  peptide)


            
	HF with preserved EF (HFpEF)	
              LVEF ≥50%
Evidence of spontaneous or provokable increased LV filling
                    pressuresa (e.g., elevated natriuretic
                  peptide)


            
	
              aEvidence for increased filling pressures can be
                  obtained from noninvasive (e.g., natriuretic peptide, diastolic function on
                  imaging) or invasive testing (e.g., hemodynamic measurements).
HF = heart failure; LVEF = left ventricular ejection fraction; EF = ejection
                  fraction; LV = left ventricular.


            


Source: [10]


Heart failure with preserved ejection fraction (HFpEF) represents at least 50% of the population with heart failure, and its prevalence is increasing. It has been variably classified as LVEF >40%, >45%, or ≥50%. Because some of these patients do not have entirely normal LVEF but also do not have a major reduction in systolic function, the term "preserved EF" is used. In the 2022 AHA/ACC HFSA guideline, the threshold for HFpEF is LVEF ≥50% [10]. Although most patients (65%) with HFpEF present with dyspnea and exhibit physical examination, radiographic, or echocardiographic evidence of heart failure, as well as overt signs of volume overload at rest, about 35% of such patients present with unexplained dyspnea and have no clinical, radiographic, or echocardiographic signs of heart failure [150]. Those without overt signs of heart failure exhibit elevated atrial pressures with exercise by hemodynamic stress testing or Doppler echocardiography. HFpEF affects approximately 3 million persons in the United States and has an annual mortality of 15%.
Patients with heart failure and an LVEF between reduced (HFrEF) and preserved range have been termed as "heart failure with mid-range EF" or "heart failure with mildly reduced EF." Patients with heart failure with mildly reduced EF (HFmrEF) are usually in a dynamic trajectory to improvement from or deterioration to HFrEF. Therefore, one ejection fraction measurement at one time point may not be adequate. Trajectory of LVEF can be important, and a significant reduction in LVEF over time is a poor prognostic factor [10].

4. RISK FACTORS FOR HEART FAILURE



In the United States, approximately 115 million people have hypertension, 100 million have obesity, 92 million have prediabetes, 26 million have diabetes, and 125 million have atherosclerotic cardiovascular disease [2]. These are known risk factors with high relative risk and population attributable risk for development of heart failure. Therefore, a large proportion of the U.S. population can be categorized as being at-risk for heart failure or for stage A heart failure. Based on population-attributable risks, hypertension has the greatest impact on the development of heart failure, accounting for 39% of heart failure events in men and 59% in women [13,14]. In a 2016 retrospective study, more than 90% of patients with ADHF had hypertension, regardless of early readmission or no early readmission [3]. Despite its much lower prevalence in the population (3% to 10%), myocardial infarction also has a high attributable risk in men (34%) and women (13%) with heart failure. Although valvular heart disease accounts for only 7% to 8%, these patients should be managed in a multidisciplinary manner in accordance with clinical practice guidelines to prevent worsening of heart failure and adverse clinical outcomes [10]. Dyslipidemia, characterized by a high total high-density lipoprotein cholesterol ratio but a normal or low total cholesterol level, is also a risk factor for the development of heart failure. An analysis of data from the Framingham cohort found that the presence of diabetes was associated with a two-fold increase in the risk of heart failure for men and five-fold for women [149]. Findings from another Framingham study analysis suggest that obesity is risk factor for the development of heart failure in men and women [13].
Obesity is now a recognized risk factor for heart failure, particularly HFpEF (EF >50%). Based on observational data, the risk of developing heart failure has been reported to increase by 5% in men and 7% in women for every unit increase in body mass index above the normal range [149]. Evidence suggests that central adipose tissue contributes to the development, progression, and onset of adverse outcomes. Visceral adiposity is associated with increased inflammation, left ventricular hypertrophy, and insulin resistance—factors that contribute to the development of both diastolic and systolic left ventricle dysfunction [150]. As is common in HFpEF, persons with obesity may not exhibit overt signs of heart failure early in the disease process. Effective treatment options for managing heart failure with preserved ejection fraction have greatly improved with the emergence of effective pharmacotherapies for treating obesity (e.g., glucagon-like peptide-1 agonists). In placebo-controlled clinical trials, these agents in combination with diet-induced weight loss have been shown to lower the risk of adverse cardiovascular events or worsening heart failure, and to improve functional status and quality of life in patients with HFpEF and obesity [151,152].
In 20% to 30% of the cases of heart failure with a depressed ejection fraction, the exact etiologic basis is not known. These patients are referred to as having nonischemic, dilated, or idiopathic cardiomyopathy if the cause is unknown. Prior viral infection or toxin exposure, alcohol use, or treatment with chemotherapeutic agents may also lead to a dilated cardiomyopathy. Although excessive alcohol consumption can promote cardiomyopathy, alcohol consumption is not associated with increased risk of heart failure and may protect against the development of heart failure when consumed in moderation [15].
The association between a low hemoglobin/hematocrit and adverse heart failure outcomes has also been recognized. Published estimates of the prevalence of anemia in patients with heart failure vary widely, ranging from 4% to 50% depending on the population studies and definition of anemia that is used. The severity of anemia may contribute to the increasing severity of heart failure. In the Framingham Study, a lower hematocrit was a significant risk factor for the development of symptomatic heart failure [16]. Given the risks and costs of red blood cell transfusion and the unclear benefit in patients with heart failure, the routine use of blood transfusion cannot be recommended for treating anemia that occurs in patients with stable heart failure [17]. Several small studies have suggested benefit from the use of erythropoietin analogs and/or iron for treatment of mild anemia in heart failure. However, there is concern that thromboembolic events may be increased with the former strategy. Treatment of anemia in patients with heart failure with the erythropoietin analog darbepoetin alpha was investigated in the large (2,278 participants) international study Reduction of Events with Darbepoetin in Heart Failure (RED-HF) [18]. While anemia did improve in the treatment group, there was no improvement in the rate of heart failure events, and more patients had fatal or nonfatal strokes in the darbepoetin alpha group (3.7%) than in the placebo group (2.7%) [18]. Overall, thromboembolic events occurred more frequently in the treatment group (13.5%) than in the placebo group (10.0%). Authors of the study concluded that treatment with darbepoetin alpha cannot be recommended.

5. NEUROHORMONAL COMPONENTS IN HEART FAILURE



Several neurohormonal changes, including a raised catecholamine
      level, overactivity of the renin-angiotensin-aldosterone system (RAAS), and elevation of
      natriuretic peptides, occur when heart failure becomes chronic. These changes are related to
      an increased mortality rate in patients with heart failure. Initially, these systems are
      thought to have compensatory effects, but eventually they contribute to increased vascular
      resistance and ventricular remodeling. According to the neurohormonal hypothesis, heart
      failure progresses due to the deleterious effects of the activated endogenous neurohormonal
      system on the heart and circulation. Both norepinephrine and epinephrine can cause an
      increased metabolic rate, with levels being markedly raised in patients with heart failure and
      cardiac cachexia. Additionally, cortisol and aldosterone plasma levels, as well as plasma
      renin activity, are particularly elevated in patients with cardiac cachexia, suggesting a
      specific association between the development of body wasting and the presence of neurohormonal
      activation in heart failure [19].
Increased knowledge about the pathophysiology of heart failure has resulted in significant advances in the management of the disease. In the past, heart failure was considered solely a hemodynamic problem caused by a weak pump, resulting in symptoms of pulmonary congestion and fatigue. Since then, the significance of neurohormonal changes occurring in patients with heart failure has received much more attention. Research has focused on the activation of the renin-angiotensin and sympathetic nervous systems in heart failure. Activation of one system will in turn activate the other, and both systems cause heart failure to worsen. In addition, the left ventricle can undergo changes, referred to as remodeling, that result in the progression of heart failure [20].
Following myocardial injury, the inciting event in heart failure involves adaptation of the cardiac myocyte to increased wall stress in order to maintain an adequate cardiac output. The primary myocardial response includes myocyte hypertrophy and remodeling, usually of the eccentric type. Although the hypertrophic state is induced by mechanical distention, there is also humoral control of myocyte hypertrophy, including endothelin, angiotensin II, and norepinephrine.
In patients with heart failure, a neurohormonal compensatory mechanism (i.e., the sympathetic nervous system and RAAS) is activated in an effort to maintain normal circulation.
SYMPATHETIC NERVOUS SYSTEM



Sympathetic activity is increased in patients with heart failure and bears a direct relationship to both disease severity and prognosis [21]. The sympathetic nervous system is responsible for maintaining circulatory stability in the face of decreased cardiac output. High levels of circulating norepinephrine can cause peripheral vasoconstriction. This may induce a reflex increase in vagal tone, which is a parasympathetic response. This in turn can reduce the heart's ability to respond to sympathetic stimulation. These effects may contribute to the decreased exercise tolerance experienced by patients with heart failure. Urinary excretion of catecholamines and circulating plasma levels of norepinephrine are elevated. Although sympathetic activity may support cardiovascular function in the short-term, long-term activation may exert adverse effects on the myocardium due to both the increased load caused by vasoconstriction and direct biologic action of norepinephrine on the myocardium [21].
Thus, consequences of decreased cardiac output and increased
        filling pressures lead to changes that are initially compensatory and help to restore
        cardiovascular homeostasis. However, shortly afterward, they are maladaptive and result in
        progressive neurohormonal activation and left ventricular remodeling. Systolic and diastolic
        heart failure result in a decrease in stroke volume. This leads to activation of peripheral
        and central baro- and chemo-reflexes that are capable of eliciting a marked increase in
        sympathetic nerve traffic. The ensuing elevation in plasma norepinephrine directly
        correlates with the degree of cardiac dysfunction and has significant prognostic
        implications. From a hemodynamic standpoint, increased vasoconstriction mediated by
        norepinephrine, angiotensin II, endothelin, vasopressin, and increased cardiac inotropy and
        chronotropy alters renal salt and water handling and enhances venous tone to facilitate end
        organ perfusion. The marked increase in cardiac and renal adrenergic activity reaffirms the
        fact that both the RAAS and the sympathetic system are co-activated and co-regulated.

BRAIN NATRIURETIC PEPTIDES



Brain natriuretic peptide, also known as B-type natriuretic
        peptide or BNP, was initially isolated from porcine brain in 1988 [22]. Despite its name, it is produced
        predominantly by the ventricular myocyte [23]. More accurately, N-terminal pro B-type natriuretic peptide (NT-proBNP) is the cardiac
        prohormone that is released from ventricular myocytes in response to stretching of the
        myocardium associated with left ventricular volume expansion and pressure overload (i.e., to
        regulate blood pressure and fluid balance), and enzymes quickly convert NT-proBNP into the
        neurohormone BNP [24,25]. NT-proBNP and BNP levels are known to be
        elevated in patients with left ventricular dysfunction and to correlate with
        echocardiographic findings, NYHA classification, and severity of heart failure [26]. The use of NT-proBNP and BNP as biomarkers
        in human heart failure continues to emerge, particularly as reference values, diagnostic
        sensitivities, specificities, positive predictive values, and cut-points become better
        defined for each [10]. For the purposes of
        this course, both biomarkers used in clinical practice will be referred to as BNP.
Atrial natriuretic peptide (ANP) and BNP are activated in response to atrial and ventricular volume/pressure expansion. They are released from the atria and ventricles to promote vasodilatation and natriuresis. Their hemodynamic effects are mediated by decreases in ventricular filling pressures, owing to reductions in cardiac preload and afterload. BNP, in particular, produces selective afferent arteriolar vasodilatation and inhibits sodium reabsorption in the proximal convoluted tubule [27].

Evidence Based Practice Recommendation

According to the American College of Cardiology/American Heart
          Association/Heart Failure Society of America (ACC/AHA/HFSA), measurement of BNP or
          NT-proBNP is useful for risk stratification in chronic heart failure.
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BNP is a potent natriuretic, diuretic, and vasorelaxant peptide. It coordinates fluid and electrolyte homeostasis through its activity in the central nervous system and peripheral tissue. BNP promotes vascular relaxation and lowers angiotensin II, aldosterone, and endothelin-1. Its renal effects include increasing glomerular filtration rate and enhancing sodium excretion. Unlike ANP, whose major storage sites include the atria and ventricles, the major source of plasma BNP is cardiac ventricles. This suggests that BNP may be a more sensitive and specific indicator of ventricular disorders than other natriuretic peptides. The stimulus for BNP release is a change in left-ventricular wall stretch and volume overload, suggesting that BNP may be a "distress hormone," more specific for ventricular disorders than are other members of the natriuretic peptide family [28]. BNP is an independent predictor of high left ventricular end-diastolic pressure and is more useful than ANP or norepinephrine for assessing the mortality in patients with chronic heart failure [29]. Plasma levels can be used in diagnosis and prognosis of patients with heart failure, hypertension, myocardial infarction, right ventricular dysfunction, and cor pulmonale [30].
The National Institutes of Health-sponsored Studies of Left
        Ventricular Dysfunction (SOLVD) in patients with chronic left ventricular dysfunction, but
        without signs of severe heart failure, demonstrated humoral activation that was
        characterized by increases in circulating ANP without activation of the circulating RAAS in
        the absence of diuretic treatment. Based upon the known biology of the natriuretic peptide
        system, it may play a key role in preserving the compensated state of symptomatic left
        ventricular dysfunction. Severe heart failure, unlike asymptomatic left ventricular
        dysfunction, is a syndrome characterized by sodium retention, action of RAAS, and elevation
        of both circulating ANP and BNP. Human and animal models of chronic severe heart failure are
        characterized by an attenuated natriuretic response to endogenous and exogenous natriuretic
        peptides. It has been suggested that the diminished renal response to cardiac natriuretic
        peptides plays an important role in the pathophysiology of sodium retention and systemic and
        renal vasoconstriction observed in severe heart failure, thus contributing to disease
        progression [31].
A key role for angiotensin II in mediating renal
        hyporesponsiveness to the natriuretic peptide system appears to be fundamental to severe
        heart failure. The natriuretic peptides and angiotensin II have renal actions at the same
        vascular and tubular sites within the kidneys. Angiotensin II may oppose the renal effects
        of the natriuretic peptides at both the glomerulus and the renal tubule, preventing the full
        natriuretic activity of this peptide. This in turn contributes to the sodium retention and
        edema formation of severe heart failure.
BNP biomarkers have demonstrated clinical utility for heart failure management [10]. However, there is limited information available to support the screening of broad populations to detect undiagnosed heart failure and/or symptomatic left ventricular dysfunction. A 2004 study suggests that elevated levels of BNP can be used as a cost-effective strategy for screening asymptomatic men and women older than 60 years of age with an ejection fraction <40% [32]. Although screening general populations with BNP is not recommended at this time, the results of a large randomized single-center study found that, among patients at risk of heart failure, BNP-based screening combined with collaborative care reduced the combined rates of left ventricular systolic dysfunction, diastolic dysfunction, and heart failure [33]. Further studies are needed to determine the cost-effectiveness and risk of such screening, as well as its impact on quality of life and mortality rate. Patients who are at very high risk of developing cardiomyopathy (e.g., those with a strong family history of cardiomyopathy) are appropriate targets for more aggressive screening, such as 2-D echocardiography, to assess left ventricular function.


6. ROLE OF VASOACTIVE SYSTEMS IN HEART FAILURE



Several studies have shown that heart failure is associated with increased circulating levels of proinflammatory cytokines. Cytokines are low-molecular weight proteins that are released by most cell types. Unlike hormones, cytokines are not stored but are secreted in response to specific stimuli. Cytokines are known to have significant interactions with neurohormonal pathways in heart failure. Insulin resistance is a recognized finding in patients with heart failure and has been suggested to be of prognostic value. The cytokines considered most relevant to the pathogenesis of heart failure are tumor necrosis factor and interleukin-6 [10]. The endothelin system and vasopressin also play a role in the pathogenesis of heart failure.
Interleukin-6 is a proinflammatory cytokine that has been implicated in the pathogenesis of heart failure. Patients with heart failure have a raised circulating interleukin-6 level, which is associated with a poor NYHA functional class, increased length of hospital stay, and poor left ventricular function. Furthermore, interleukin-6 may be important in the development of osteoporosis, which is known to occur in patients with heart failure [34].
Endothelin is a substance produced by the vascular endothelium that may contribute to the regulation of myocardial function, vascular tone, and peripheral resistance in heart failure. It binds to two receptors: ET-A, which exists in vascular smooth muscle and mediates vasoconstriction, and ET-B, which is found predominantly in endothelial cells and mediates vasodilatation through the release of nitric oxide. Endothelin-1 is a potent vasoconstrictor and has an exaggerated vasoconstrictive effect in the renal vasculature, reducing renal plasma blood flow, glomerular filtration rate, and sodium excretion [29].
Tumor necrosis factor has been implicated in response to
      various infectious or inflammatory conditions. Elevations in levels of tumor necrosis factor
      have been consistently observed in heart failure and seem to correlate with the degree of
      myocardial dysfunction. Tumor necrosis factor levels correlate positively with the degree of
      insulin resistance in heart failure and may be an important etiologic factor, as has been
      shown in the context of obesity-related insulin resistance [34]. Experimental studies also suggest that local production of this cytokine
      may have toxic effects on the myocardium. Genetic factors, including angiotensin-converting
      enzyme (ACE) gene and beta-adrenergic receptor polymorphisms, may influence the natural
      history of disease progression and response to treatment [29].
Vasopressin is increased in heart failure as a result of angiotensin II stimulation and the indirect effect of thirst. Under resting conditions, vasopressin is increased in heart failure compared with levels in normal subjects. However, the true physiologic importance of vasopressin is uncertain. Because angiotensin II is a major stimulus for vasopressin release, blockage of the renin-angiotensin-aldosterone system should attenuate the adverse effects of vasopressin. Partial substantiation for this is the reversibility of hyponatremia witnessed in response to the ACE inhibitors (ACEIs). However, hyponatremia is still common in heart failure, particularly in elderly patients who may otherwise be prone to this electrolyte abnormality. Potential clinical benefit exists in improved free water and electrolyte balance, reversal of peripheral and renal ischemia, and improved cognitive function. The role of vasopressin remains one of the underevaluated hormonal pathways in heart failure [35]. Initial studies with vasopressin receptor agonists (vaptans) have not shown long-term mortality benefit in patients with heart failure, despite improvements in body weight, urine output, serum sodium concentration, and cognitive functioning [36,37,38].
HYPOTHESIS FOR IMMUNE ACTIVATION



The main stimulus for the immune activation in heart failure is not known, but there are three main theories as to why this occurs. One hypothesis states that the heart is the main source of proinflammatory cytokines, as it has been shown that the failing myocardium is capable of producing tumor necrosis factor.
The second hypothesis is that bowel wall edema and ischemia that occur in heart failure due to venous congestion are responsible for bacterial translocation, leading to endotoxin release and subsequent immune activation. This hypothesis is further supported by the finding that patients have elevated concentrations of endotoxin and cytokines during an acute edematous exacerbation, which can be normalized by diuretic therapy. If the second hypothesis is true, it opens up the possibility for therapeutic strategies directed against the bacteria in the bowel wall, the endotoxin itself, or the binding of endotoxin to cells of the immune system.
The third proposed hypothesis is that the extramyocardial cytokine production due to tissue hypoxia may be the primary stimulus for increased tumor necrosis factor production in patients with heart failure. It may be the case that more than one mechanism is involved in causing the immune activation that occurs in heart failure [34].


7. DIAGNOSTIC ROLE OF CIRCULATING BNP



Based upon their elevation in chronic heart failure,
      circulating ANP and BNP have emerged as important diagnostic serum markers. With the known
      elevation of plasma BNP in heart failure, studies have focused upon its diagnostic usefulness.
      Elevated BNP has been found to be an excellent discriminator of cardiac and noncardiac dyspnea
        [31]. BNP was first used in the evaluation
      of dyspnea to measure the natriuretic hormones ANP and BNP in 52 patients presenting with
      acute dyspnea [39]. It was found that
      admission plasma BNP concentrations more accurately reflected the final diagnosis than
      ejection fraction or concentration of plasma ANP.
The rapid assay was first used in evaluating 250 patients presenting to the San Diego VA Health Care Urgent Care Center with dyspnea as their chief complaint [40]. Emergency department physicians blinded to the results of BNP measurements were asked to assess the probability of the patients having heart failure as the cause of his or her symptoms. Patients with the final diagnosis of heart failure (n=97) had a mean BNP concentration of 1076 ± 138 pg/mL while the non-heart failure group (n=139) had a mean BNP concentration of 38 ± 4 pg/mL. This distinction is perhaps the key element in the differential diagnosis of patients who present with acute dyspnea.
This study set the stage for the completed Breathing Not Properly Multinational study, a seven-center, prospective study of 1,586 patients who presented to the emergency department with acute dyspnea and had a BNP measured with a point-of-care assay upon arrival. Two independent cardiologists, blinded to BNP results, adjudicated the gold standard for heart failure. BNP levels alone were more accurate than any historical or physical findings or laboratory values in delineating the cause of dyspnea [28].
POINT-OF-CARE TESTING



Finding a simple blood test that would aid in the diagnosis
        and management of patients with heart failure would clearly have a favorable impact on the
        staggering costs associated with heart failure. The fact that a point-of-care assay for BNP
        has been approved by the U.S. Food and Drug Administration gives the clinician an
        opportunity to explore its potential usefulness. Serial point-of-care testing of BNP is of
        immense help in patients presenting to urgent care clinics. Patients who present to urgent
        care with dyspnea and BNP levels greater than 480 pg/mL have nearly 30-fold increased risk
        for a cardiac event in the next six months. BNP might also serve as a screen for patients
        referred for echocardiography. A low BNP level makes abnormal echocardiographic indices of
        left ventricular dysfunction (both systolic and diastolic) highly unlikely. In patients with
        clinical heart failure and normal ventricular function, a high BNP correlates to diastolic
        filling patterns across the mitral valve and should probably be considered as part of the
        "criterion standard" for diagnosing diastolic dysfunction. BNP might also serve as a
        screening and early prevention tool for asymptomatic patients at high risk for heart
        disease, such as those with diabetes mellitus [10]. BNP might also be an effective way to improve the in-hospital
        management of patients admitted with decompensated heart failure [10,29,41,42,43].
The correlation between the drop in BNP level and the patient's improvement in symptoms suggests that BNP guided treatment might make "tailored therapy" more effective and may reduce the need for invasive hemodynamic monitoring in selected patients [5,10].

BNP IN THE ACUTE CARE SETTING



Unfortunately, the signs and symptoms of heart failure are nonspecific, and a helpful history is often not obtainable in acutely ill patients. Dyspnea, a key symptom of heart failure, may also be a nonspecific finding in elderly or obese patients or those with a comorbidity of respiratory disease. Routine laboratory tests, echocardiography, and radiography are also not accurate enough to always make the appropriate diagnosis. It is difficult for clinicians to differentiate patients with heart failure from other diseases, such as pulmonary disease, on the basis of routinely available laboratory tests [29]. BNP measurements can be useful in establishing the cause of acute shortness of breath, but many patients have both pneumonia and heart failure, with high BNP levels and consolidation on the chest x-ray. Patients who present with chronic obstructive pulmonary disease exacerbation that has triggered worsening cor pulmonale may present with dyspnea and major signs of right ventricular volume overload, including massive edema and ascites. The same may be true in the setting of acute right ventricular failure caused by acute pulmonary embolism. In these patients, BNP levels are likely to be high (300–600 pg/mL), although not quite as high as in those with cardiac dyspnea from increased left ventricular end-diastolic pressure.
BNP levels correlate with outcomes in patients with heart failure. During treatment of decompensated heart failure, BNP levels generally decline, and lower BNP levels correlate with better outcomes [44]. A study conducted in 2009 demonstrated that patients with greater percent reduction in BNP or lower BNP levels after treatment of decompensated heart failure had better overall event-free survival, persisting beyond six months after the index episode [45]. Higher baseline levels did not normalize as often as lower levels, indicating that a uniform "target BNP" may not be feasible.
Finally, some patients may present with dyspnea as their clinical manifestation of acute myocardial infarction. BNP is also a marker of necrosis, and its level may be elevated in these patients. Some patients have presented to the emergency department with chest pain and shortness of breath as a manifestation of unstable angina, but no infarction. It is possible that increased BNP levels in these patients represent acute ischemia-induced left ventricular dysfunction and may, in fact, represent patients with large territories of myocardium at risk.
Echocardiography is the preferred method for the documentation of cardiac dysfunction at rest. It is the most important measurement of ventricular function of the left ventricular ejection fraction for distinguishing patients with cardiac systolic dysfunction from patients with preserved systolic function. It is generally considered the single most effective tool in widespread clinical use [46].
Correctly diagnosing heart failure, whether it is of new onset or decompensated, is only the first step, as appropriate triaging of the patient along with maximal treatment is extremely important in ensuring the well-being of the patients. The use of BNP levels might ultimately be helpful not only in assessing whether or not a dyspneic patient has heart failure, but also in making both triage and management decisions. In some emergency departments, the diagnosis of heart failure leads to immediate admission to the hospital. Admission levels of BNP are useful in establishing a prognosis in acutely decompensated heart failure, and predischarge levels can be useful to establish a postdischarge prognosis [10]. Yet, there are many patients who come in with only mild heart failure, often precipitated by dietary indiscretions or noncompliance with medications.
Because BNP is a volume-sensitive hormone with a short half-life (18 to 22 minutes), there may be a future for BNP levels in guiding diuretic and vasodilator therapy in patients presenting to the emergency department with decompensated heart failure. Research has shown that patients who were not readmitted in the 30 days after discharge could be characterized by decreasing BNP levels during hospitalization [28].
The UPSTEP (Use of PeptideS in Tailoring hEart failure Project) study evaluated the tailored treatment of heart failure according to BNP level. A sub-study of UPSTEP assessed the change in percentage between BNP levels at the start of the study versus a specific week (i.e., 2, 6, 10, 16, 24, 36, or 48) [47]. Optimum cut-off percentage levels were obtained using a proportional regression analysis of death, hospitalization, and worsening heart failure. Patients with a decrease in BNP of more than 40% compared with that at study start and/or a BNP level less than 300 ng/L at week 16 had a significantly reduced risk of heart failure mortality and hospitalization [47]. Another study compared 18-month outcomes of BNP-guided versus symptom-guided heart failure therapy [48]. Both therapies resulted in similar rates of survival free of all-cause hospitalizations. BNP-guided therapy improved outcomes in patients 60 to 75 years of age but not in patients older than 75 years of age [48]. Knowing how fast BNP levels drop with treatment and what levels of BNP are needed to ensure patient stability might make it possible to use BNP-guided treatment algorithms for heart failure in the emergency department.

BNP IN THE OUTPATIENT SETTING



It seems that BNP levels may be helpful in guiding therapy in the outpatient setting. To make this a worthwhile endeavor, the following criteria should be met [29]:
    
	BNP levels should be measured accurately and rapidly. With the point-of-care assay for BNP, patients could have the BNP levels measured along with the electrolytes before coming to the outpatient clinic.
	Changing levels of BNP should represent either decompensation or improvement. Substantiating a diagnosis of decompensation might be one of the best uses of BNP in the outpatient setting. BNP levels should be useful in titrating therapy. However, this area is not yet clear. Delineating the magnitude of fluctuations of BNP levels in an individual patient over time should be ascertained before BNP levels can be used to titrate drug therapy.


BNP is regulated by the amount of stretch on heart muscle and cleared by renal mechanisms. Consequently, the level of BNP in the circulation is not static; like other hormones, it fluctuates in response to changing hemodynamic and metabolic conditions. An important factor in this regard is aging. With advancing age, heart muscle becomes somewhat stiffer, the peripheral vascular system less pliable, and renal clearance gradually declines as well; hence, ventricular filling pressures tend to rise. The net effect of these age-related changes is a gradual elevation in the "normal" (expected) range for BNP levels in older adults. In a longitudinal study of aging adults with no evidence of heart failure, individual BNP and NT-proBNP levels were measured at baseline and again at 10 years. The data analysis demonstrated age-associated increases of BNP and NT-proBNP, which were particularly steep above 70 years of age [153]. The levels were higher among women than men at every decade of life; levels remained stable through the fourth decade, exhibited a gradual rise from the fourth to sixth decade, then showed a steep rise among adults older than 70 years of age. Among those 80 years of age, the median BNP level was 55 pg/mL (range: 45 to 80 pg/mL) and the median NT-proBNP level 200 pg/mL (range: 180 to 250 pg/mL) [153].
There are additional factors other than heart failure that can alter BNP values and circumstances in which BNP levels may be normal or lower than expected despite the presence of heart failure. Factors other than heart failure that can account for high BNP levels include [28]:
    
	Advanced age
	Renal failure
	Myocardial infarction
	Acute coronary syndrome
	Lung disease with right-side failure
	Acute, large pulmonary embolism
	High-output states, such as cirrhosis


Factors that may account for lower-than-expected BNP levels in the presence of heart failure include [28]:
    
	Flash pulmonary edema
	Stable NYHA Class I patients with low ejection fractions
	Heart failure secondary to causes upstream from the left ventricle
	Acute mitral regurgitation
	Mitral stenosis
	Atrial myxoma





BNP levels are also elevated early in the course of an acute
        myocardial infarction. A second peak of BNP measured two to four days after a myocardial
        infarction is associated with remodeling of the heart and is a strong predictor of
        subsequent left ventricular dysfunction and mortality.
Some physicians prefer to use NT-proBNP levels to diagnose or monitor patients with heart failure. The Cleveland Clinic uses the following reference ranges for NT-proBNP [49]:
    
	Normal:
	Less than 125 pg/mL for patients 74 years of age or younger
	Less than 450 pg/mL for patients 75 to 99 years of age



	Indicates unstable heart function in patients with heart failure:
	Greater than 450 pg/mL for patients younger than 50 years of age
	Greater than 900 pg/mL for patients 50 years of age and older





The 2022 ACCF/AHA guideline recommends measurement of BNP or NT-proBNP for diagnosis (or exclusion), determining severity, and prognosis of heart failure or ADHF [10]. These biomarkers are useful for guiding medication dosing in certain patients with heart failure, but their usefulness for guiding therapy in ADHF is not established.


8. MANAGEMENT OF PATIENTS WITH SYMPTOMATIC AND ASYMPTOMATIC HEART FAILURE



The main goals of the treatment of heart failure are to reduce symptoms, prolong survival, improve the quality of life, and prevent disease progression. For patients who have developed left ventricular systolic dysfunction but who remain asymptomatic (Class I), the goal should be to slow disease progression by blocking neurohormonal systems that lead to cardiac remodeling. For patients who have developed symptoms (Class II–IV), the primary goal should be to alleviate fluid retention, lessen disability, and reduce the risk of further disease progression and death.
HISTORIC PERSPECTIVE OF HEART FAILURE THERAPY



Heart failure therapy and research can be viewed from a historical perspective using the "Eras of Heart Therapy," described by William T. Abraham, MD, former Chief, Division of Cardiovascular Medicine at the University of Kentucky [50].
Prior to 1980, during the nonpharmacologic era, treatments focused on lifestyle changes or limitations, such as bed rest, inactivity, and fluid restrictions. Hemodynamic agents, digitalis, and diuretics comprised the mainstay of treatment.
The 1980s marked the beginning of the pharmacologic era, which was heralded by the first Vasodilator Heart Failure Trial (V-Heft). During this time, digitalis and diuretics continued to be mainstays, but vasodilators—particularly the combination of nitrates and hydralazine—played a prominent role. The use of positive inotropes became prevalent.
The pharmacologic era continued into the 1990s, but the decade brought neurohormonal interventions to the forefront. ACEIs, beta-blockers, and spironolactone (for the treatment of advanced heart failure) were shown to alter the natural history of disease progression.
In the wake of disappointing results from drug trials, there has been an increased interest in devices for patients with heart failure. There have been important successes in randomized, controlled trials of cardiac resynchronization devices, implantable cardiac defibrillators, and ventricular assist devices (VADs). The successes of these devices and others to come are likely to have a major impact on clinical practice outcomes for patients with heart failure.
If pharmacologically halting the progression of myocardial pathology or countering the electrophysiologic mechanisms responsible for arrhythmias were possible, one would have no use for implantable defibrillators. In a significant percentage of patients who do not respond adequately to medical therapy, however, prevention or reversal of ventricular remodeling may be achievable with devices that synchronize ventricular contraction, reduce ventricular load, or directly impede ventricular dilatation [51].

MANAGEMENT OF FLUID STATUS



Diuretics



Many of the clinical manifestations of heart failure result from excessive salt and water retention, followed by volume expansion within the interstitial and intravascular compartments, which in turn leads to peripheral edema and increasing afterload on the heart. Sodium is the principal electrolyte within extracellular fluid, including plasma and interstitial fluid, and is the primary determinant of serum osmolality and extracellular volume [154]. Sodium and fluid distribution within the body is tightly regulated in response to salt (sodium chloride) and water intake. The main source of sodium is salt, and the average dietary intake of sodium is about 4 grams/day, equivalent to salt intake of 10 grams (1 gram of sodium corresponding to 2.54 grams of salt) [154]. Water homeostasis, including preservation of an effective circulatory volume, is regulated by brain, vascular, and renal mechanisms, each highly sensitive to changes in serum osmolality. Any small increase in serum osmolality prompts the kidneys to conserve free water. These and other physiological processes in untreated heart failure patients account for the retention of sodium and water. Studies that measure the effect of sodium intake on heart failure outcomes are limited and results inconsistent. Society guidelines recommend limiting salt intake to <5g/day in all patients with heart failure [10,46,154].
Although both digitalis and low-dose ACEIs enhance urinary sodium excretion, few volume-overloaded patients with heart failure can maintain proper sodium balance without the use of diuretics. In short-term clinical trials, diuretic therapy has led to a reduction in jugular venous pressure, pulmonary congestion, peripheral edema, and body weight, all of which were observed within days of initiation of therapy. In intermediate-term studies, diuretics have been shown to improve cardiac function, symptoms, and exercise tolerance in patients with heart failure. To date, there have been no long-term studies of diuretic therapy in heart failure. Thus, their effect on morbidity and mortality are not clearly known. Although retrospective analyses of clinical trials suggest that diuretic use is associated with worse clinical outcomes, at least one meta-analysis indicated that treatment with diuretic therapy produced a significant reduction in mortality and slowed the progression of heart failure [52].
A number of classification schemes have been proposed for diuretics based on their mechanism of action, their anatomical locus of action within the nephron, and the form of diuresis that they elicit (i.e., solute versus water diuresis). The most common classification for diuretics is based on either the chemical (e.g., thiazide diuretic), site of action (e.g., loop diuretics), or clinical outcomes (e.g., potassium-sparing diuretics). Loop diuretics increase sodium excretion by up to 20% to 25% of the filtered load of sodium, enhance free water clearance, and maintain their efficacy unless renal function is severely impaired. In contrast, the thiazide diuretics increase the fractional excretion of sodium to only 5% to 10% of the filtered load, decrease free water clearance, and lose their effectiveness in patients with impaired renal function. Consequently, loop diuretics such as furosemide (the primary choice for most patients), bumetanide, and torsemide have emerged as the preferred diuretic agents for use in most patients [10,46]. Diuretics should always be administered in the lowest dose possible and in combination with other guideline-directed medical therapy for heart failure that reduces hospitalizations and prolongs survival [10,46].

Mineralocorticoid Receptor Antagonists



Mineralocorticoids, such as aldosterone, cause retention of salt and water and increase the excretion of potassium and hydrogen by binding to specific mineralocorticoid receptors. One mineralocorticoid, spironolactone, has antiandrogenic and progesterone-like effects, which may cause gynecomastia or impotence in men and menstrual irregularities in women. To overcome these side effects, eplerenone was developed. This drug has less sex hormone side effects than spironolactone. Although spironolactone and eplerenone are both weak diuretics, clinical trials have shown both of these agents to have profound positive effects on cardiovascular morbidity and mortality [10]. Patients using potassium-sparing diuretics should be monitored by repeated measurements of serum creatinine and potassium according to clinical status [10]. A practical approach is to measure serum creatinine and potassium every five to seven days after initiation of treatment until the values are stable. Thereafter, measurements can be made every three to six months [46,53].


ANGIOTENSIN-CONVERTING ENZYME INHIBITORS




Evidence Based Practice Recommendation

According to the ACC/AHA/HFSA, in patients with LVEF ≤40%, ACE
          inhibitors should be used to prevent symptomatic heart failure and reduce
          mortality.
https://www.ahajournals.org/doi/10.1161/CIR.0000000000001063

             Last Accessed: November 17, 2025
Strength of Recommendation/Level of Evidence:
          1A (Strong recommendation based on high-quality evidence from multiple
          randomized trials or meta-analyses)


There is overwhelming evidence that ACEIs should be used in symptomatic and asymptomatic patients with a reduced ejection fraction <40% (HFrEF). ACEIs stabilize cardiac remodeling, improve patient symptoms, prevent hospitalization, and prolong life [10]. Data from the SOLVD Prevention Study, Survival and Ventricular Enlargement (SAVE) study, and the Trandolapril Cardiac Evaluation (TRACE) have shown that asymptomatic patients with left ventricular dysfunction who receive an ACEI will have less development of symptomatic heart failure and hospitalization. Asymptomatic patients with documented left ventricular systolic dysfunction benefit from long-term ACEI therapy. ACEIs markedly enhance survival in patients with signs and symptoms of heart failure after myocardial infarction [10].
ACEIs should be given as the initial therapy in the absence of fluid retention. In patients with fluid retention, ACEIs should be given together with diuretics. The dose of ACEIs should always be initiated at the lower dose level and titrated to the target dose. Changes in systolic and diastolic blood pressure and increases in serum creatinine are usually small in normotensive patients [10]. Regular monitoring of renal function is recommended before administration, one to two weeks after each dose increase, and at three- to six-month intervals [46,53].

BETA-ANDRENERGIC RECEPTOR BLOCKERS



Beta-blocker therapy represents a major advance in the treatment of patients with heart failure with depressed ejection fraction [10]. When given in concert with ACEIs, beta-blockers reverse the process of left ventricular remodeling, improve patient symptoms, prevent hospitalization, and prolong life. There are three beta-blockers that have been shown to be effective in reducing the risk of death in patients with chronic heart failure: bisoprolol and sustained-release metoprolol succinate, which competitively block the ß1 receptor, and carvedilol, which competitively blocks the ß1, ß2, and ßa receptors. Use of one of these three beta-blockers is recommended to reduce mortality and hospitalizations in patients with HFrEF, with current or previous symptoms [10]. The favorable findings with these three agents should not be considered a beta-blocker class effect; other beta-blockers are not included in the recommendation for treatment of patients with heart failure [10].
Of the three beta-blockers that are approved for the treatment of heart failure, carvedilol has been studied most extensively. The Carvedilol Prospective Randomized Cumulative Survival (COPERNICUS) study extended these benefits to patients with more advanced heart failure. When compared with placebo, carvedilol reduced the mortality risk at 12 months by 38% and the relative risk of death or heart failure hospitalization by 31% [10]. In the Carvedilol or Metoprolol European Trial (COMET), carvedilol (25 mg twice daily) was compared with immediate-release metoprolol tartrate (5 mg twice daily) with respect to the primary end point of all-cause mortality. In this study, carvedilol was associated with a 33% reduction in all-cause mortality when compared with metoprolol tartrate. Based on the results of the COMET trial, short-acting metoprolol tartrate is not recommended for use in the treatment of heart failure.
The Compliance and Quality of Life Study Comparing Once-Daily Controlled-Release Carvedilol IR in Patients with Heart Failure (CASPER) was designed to test the hypothesis that the use of controlled-release carvedilol, a once-daily bioequivalent formulation of immediate-release carvedilol, could lead to improved drug-taking compliance. Simplifying a patient's regimen by reducing the frequency of medicine administration has the potential to improve compliance and may have a potentially favorable effect on physiologic measures (e.g., BNP), quality of life, and hospital utilization, as a significant proportion of hospital admissions for decompensated heart failure appear to be related to medication noncompliance. The results of this trial strongly support the safety of a simple and immediate switch from the twice-daily regimen of carvedilol to the once-daily controlled-release formulation. There was no excess of adverse events or safety issues identified [54].

ANTICOAGULATION AND ANTIPLATELET THERAPY



Patients with heart failure have an increased risk for arterial or venous thromboembolic events. In clinical heart failure trials, the rate of stroke ranges from 1.2% to 2.4% per year. Depressed left ventricular function is believed to promote relative stasis of blood in the dilated cardiac chambers with increased risk of thrombus formation. Treatment with warfarin is recommended for all patients with heart failure, chronic or paroxysmal atrial fibrillation, and a history of systemic pulmonary emboli, including stroke or transient ischemic attack. Patients with symptomatic or asymptomatic ischemic cardiomyopathy and documented recent large anterior myocardial infarction or recent myocardial infarction with documented left ventricular thrombus should be treated with warfarin for the initial three months after a myocardial infarction, unless there are contraindications. There is no compelling evidence that warfarin anticoagulation is beneficial in patients with heart failure, although it may be considered in selected patients with heart failure after a careful assessment of the potential risks and benefits [10]. Aspirin therapy is recommended in patients with heart failure and ischemic heart disease for the prevention of myocardial infarction and death. However, lower doses of aspirin (81 mg) may be preferable due to the concern of worsening of heart failure at higher doses.

DIGITOXIN



A study performed on female rats suggested that digitalis glycosides may prolong survival in certain circumstances [55]. The study indicated two possible scenarios in which digitalis glycosides may provide a benefit: in the early onset of digitalis treatment after myocardial injury and in the treatment of patients with more accentuated ventricle dysfunction. Another study performed on 72 rats found that long-term treatment with digitoxin attenuates congestive heart failure, mitigates myocardial remodeling, and preserves calcium-binding myocardial proteins [56].

STATINS



There has been marked interest in the use of statin therapy
        in established heart failure in the last decade. This strategy is predicated on the
        possibility that a general lowering of cholesterol will have the beneficial effect of
        lowering long-term mortality in this at-risk group. In one study, statin therapy was
        associated with a reduction in mortality among patients with heart failure who were
        prescribed the drug [57]. These effects
        remained after accounting for the propensity to be treated with a statin upon hospital
        discharge. In addition to a reduction in overall mortality with statins, there was a 15%
        reduction in combined mortality and cardiovascular morbidity. The researchers concluded that
        statin therapy was associated with significantly improved five-year mortality and morbidity
        in patients following hospitalization for heart failure [57]. A meta-analysis of primary- and secondary-prevention trials found that
        statins modestly reduced the risk of nonfatal heart failure hospitalization and a composite
        of nonfatal heart failure hospitalization and death, with no difference in risk reduction
        between patients who did or did not suffer myocardial infarction [58]. Statins are recommended to prevent
        symptomatic heart failure and adverse cardiovascular events in patients with a recent or
        remote history of myocardial infarction or acute coronary syndrome [10].

HISTORICAL ROLE OF NESIRITIDE IN THE TREATMENT OF ADHF



Nesiritide is the generic name assigned to recombinant human BNP. The physiologic effects of BNP are very similar to those of ANP. Both peptides result in increased venous capacitance, decreased vascular tone due to decreased sympathetic stimulation, and inhibition of the RAAS. The intravenous administration of nesiritide has been shown to produce favorable hemodynamic effects, including balanced vasodilatation associated with a rapid improvement in heart failure clinical symptoms. It also reduces levels of deleterious neurohormones, such as norepinephrine, aldosterone, and endothelin-1 [59].
Nesiritide emerged in 2000 in the Nesiritide Study Group trial, which enrolled patients hospitalized due to heart failure in either an efficacy trial or a comparative trial. The efficacy trial included 127 patients randomly assigned to double-blind treatment with placebo or nesiritide. The comparative trial included 305 patients randomly assigned to open-label therapy with standard agents or nesiritide for up to seven days. Nesiritide was found to improve both hemodynamic function and clinical status in both groups [60]. Nesiritide was subsequently approved by the FDA in 2001 [59].
In 2002, results of the Vasodilation in the Management of Acute Congestive Heart Failure (VMAC) trial were published [61]. VMAC evaluated the hemodynamic and clinical effects of nesiritide in addition to standard care compared with standard care plus IV nitroglycerin or placebo in 489 patients with acute decompensated heart failure and dyspnea at rest. This trial demonstrated that a 2 mcg/kg intravenous bolus given over one minute followed by a fixed infusion of 0.01 mcg/kg/min, rapidly, efficiently, and safely reduced pulmonary capillary wedge pressure while improving self-reported dyspnea index scales in patients with and without pulmonary artery catheters to monitor their central hemodynamics. In this trial, nesiritide was added to standard therapy (including dobutamine, dopamine, and parenteral diuretics) in patients hospitalized with acutely decompensated heart failure due to a wide variety of causes. Results indicated that nesiritide achieved greater hemodynamic and clinical benefits compared with intravenous nitroglycerin, with fewer adverse effects [30].
In 2005, two meta-analyses were published that raised questions about the safety and efficacy of nesiritide. In the first analysis, nesiritide use in 862 patients hospitalized for acute decompensated heart failure was associated with a 74% increased risk of 30-day mortality [62]. In the second, nesiritide use in 862 patients hospitalized for acute decompensated heart failure was associated with a 54% increased risk of worsening renal function [63]. A few months following publication of these analyses, the ACC/AHA 2005 guideline update for the diagnosis and management of chronic heart failure included nesiritide in the section on interventions under active investigation [64]. The 2009 update to the guideline moved nesiritide from an active investigation status to a drug recommended for hospitalized patients comparative to nitroglycerin and nitroprusside [65]. The ASCEND-HF (Acute Study of Clinical Effectiveness of Nesiritide in Decompensated Heart Failure) study, published in 2011, found no impact of nesiritide on either death or heart failure hospitalization [66]. However, the agent was found to have little benefit over existing therapies for the treatment of acute decompensated heart failure [67,68,69]. In 2018, the FDA reported that Janssen Pharmaceuticals was discontinuing manufacture of nesiritide, and the drug is no longer available in the United States [59].

IVABRADINE




Evidence Based Practice Recommendation

The ACC/AHA/HFSA asserts that ivabradine can be beneficial to reduce
          heart failure hospitalization and cardiovascular death for patients with symptomatic (NYHA
          class II–III) stable chronic heart failure (LVEF ≤35%) who are receiving
          guideline-directed evaluation and management and who are in sinus rhythm with a resting
          heart rate of 70 bpm or greater.
https://www.ahajournals.org/doi/10.1161/CIR.0000000000001063

             Last Accessed: November 17, 2025
Level of Evidence: 2a (Moderate
          recommendation based on moderate-quality evidence from one or more randomized controlled
          trials)


In 2015, the novel cardiovascular agent ivabradine (a
        sinoatrial node modulator) was approved in the United States for the management of stable
        heart failure [70]. Ivabradine acts by
        inhibiting the hyperpolarization-activated cyclic nucleotide-gated channels within the SA
        node. The drug is indicated for patients who have symptoms of heart failure that are stable,
        who have a normal heartbeat with a resting heart rate of at least 70 beats per minute, and
        who are also taking beta-blockers at the highest dose they can tolerate [10,70]. Possible side effects include atrial fibrillation, bradycardia,
        phosphenes, and hypertension [59,70].

SACUBITRIL/VALSARTAN



Also in 2015, the combination angiotensin
        receptor-neprilysin inhibitor (ARNI) sacubitril/valsartan was approved for the treatment of
        heart failure after having been found to reduce the rate of cardiovascular death and
        hospitalization related to heart failure in these patients [10,71]. However, results of a study published in 2019 indicate that the agent
        did not result in a significantly lower rate of total hospitalizations or deaths from heart
        failure [72]. This study included 4,822
        patients with NYHA Class II to IV heart failure and ejection fraction ≥45% randomly assigned
        to receive sacubitril (97 mg)/valsartan (103 mg) twice daily, or valsartan (160 mg) twice
        daily. The incidence of death from cardiovascular causes was 8.5% in the
        sacubitril/valsartan group and 8.9% in the valsartan group. There were 690 hospitalizations
        for heart failure in the sacubitril/valsartan group and 797 hospitalizations in the
        valsartan group [72].
A randomized controlled trial (Prospective Comparison of ARNi with ACEi to Determine Impact on Global Mortality and Morbidity in Heart Failure [PARADIGM-HF]) compared sacubitril/valsartan with the ACEI enalapril in symptomatic patients with HFrEF tolerating an adequate dose of either ACEI or ARB [73]. In previous trials, enalapril improved survival in such patients. In the PARADIGM-HF trial, sacubitril/valsartan significantly reduced the composite endpoint of cardiovascular death or heart failure hospitalization by 20% compared with enalapril. A similar benefit was observed for death and heart failure hospitalization and was consistent across prespecified subgroups [73]. Use of an ARNI is more frequently associated with symptomatic hypotension and a comparable incidence of angioedema when compared with enalapril [73]. The efficacy of ARNI in patients with left ventricular dysfunction and heart failure in the early post-myocardial infarction period remains uncertain [10].
Potential adverse effects include hypotension, renal insufficiency, and angioedema. Sacubitril/valsartan should not be given with any ACEI, as this increases the risk for angioedema. Sacubitril/valsartan is to be used in place of an ACEI or an ARB and in conjunction with other standard heart failure treatments (e.g., beta-blocker, aldosterone antagonist). Patients must be able to tolerate ACEI or ARB before starting on sacubitril/valsartan [74]. The drug is also contraindicated in pregnant women [59]. Use of an ARNI is recommended to reduce morbidity and mortality in patients with HFrEF and NYHA Class II–III symptoms [10].

SODIUM-GLUCOSE COTRANSPORTER 2 (SGLT2) INHIBITORS



Beginning in 2020, the FDA has approved several sodium-glucose cotransporter 2 (SGLT2) inhibitors for adults with heart failure with reduced ejection fraction to reduce the risk of cardiovascular death and hospitalization [75,76]. These agents, including dapagliflozin, empagliflozin, and sotagliflozin, have proven efficacy in reducing the risk of death and/or hospitalization in these patients, even in those without diabetes [77,78,148]. The 2022 AHA/ACC/HFSA guideline for the management of heart failure recommends SGLT2I for treatment of patients with symptomatic chronic HFrEF to reduce heart failure hospitalization and cardiovascular mortality, irrespective of the presence of type 2 diabetes [10]. Several randomized controlled trials in patients with type 2 diabetes who either have established cardiovascular disease or who are at high risk for cardiovascular disease have shown that SGLT2I prevent heart failure hospitalizations compared with placebo. Two trials showed the benefit of SGLT2I (dapagliflozin and empagliflozin) versus placebo on outcomes. Compared with placebo, SGLT2I reduced cardiovascular death or heart failure hospitalization by approximately 25%. The benefit in reduction of heart failure hospitalization was greater (30%) in both trials. Additionally, the benefits in both trials were seen irrespective of baseline diabetes status [10]. The benefit appears independent of the glucose-lowering effects. The proposed mechanisms include reductions in plasma volume, cardiac pre- and afterload, alterations in cardiac metabolism, and reduced arterial stiffness [79,80].
One study compared the effects of SGLT2I with the effect of ARNI in heart failure with reduced ejection fraction [81]. Among the six randomized controlled trials included, SGLT2I were found to significantly reduce risk of cardiovascular death or hospitalization for heart failure by 27% and all-cause death by 16%. The reduction was similar in patients both with and without diabetes. Indirect treatment comparison showed that SGLT2I and ARNI had similar effects and that a combination of the two achieved a better prognosis compared with ARNI monotherapy [81]. Another study found that therapy with SGLT2I did not significantly lower the risk of cardiovascular death or heart failure hospitalization when compared with ARNI [82].
Expert Consensus Decision Pathway



The ACC provides a practical, streamlined resource for clinicians managing patients with HFrEF, updated periodically and titled the Expert Consensus Decision Pathway (ECDP). The 2024 ECDP is a supplement to the 2022 updated AHA/ACC/HFSA guidelines for managing heart failure, based on new clinical data that further emphasize the importance of initiating guideline-directed medical therapy early and rapidly following a diagnosis of HFrEF [130]. The ECDP provides timely, practical guidance for achieving optimal treatment outcomes, organized in a format of 10 pivotable issues of care, beginning with how to initiate, add, or switch to evidence-based guideline-directed therapy for HFrEF. The ECDP anticipates the challenges and complexities of treating heart failure patients given an ever-expanding number of pharmacotherapies and the potential for drug-drug interactions and adverse effects of treatment. In addition to selection and use of pharmacotherapeutics, other issues addressed by the ECDP include achieving and maintaining optimal care, when to use augmented clinical assessment (e.g., imaging data, biomarkers, filling pressures), when to refer patients to a heart failure specialist, how to enhance care coordination and improve medication adherence, and how to manage common comorbidities [130].
The 2024 updated ECDP aligns with the 2022 AHA/ACC/HFSA recommendations for guideline-directed medical therapy, which incorporates a "four pillars" approach to treatment, especially for patients with Stage III/IV HFrEF. Emerging data from controlled clinical trials shows that the four-drug combination of a beta-blocker, ARNI, mineralocorticoid receptor antagonist, and SGLT2 antagonist achieves an aggregate treatment effect that not only improves functional status but also optimizes outcomes (reduced hospitalization rates and mortality rates) [130]. In constructing a four-drug combination regimen that conforms with the four pillars principle of treatment, the sequencing of agents selected from each of the four medication classes and the rapidity of dosage titration should be guided by individual patient considerations. Simultaneous initiation and titration of more than one agent is encouraged where possible. The ECDP goal is to achieve four-drug combination therapy as rapidly and early as possible, ideally within six to eight weeks following heart failure diagnosis or hospitalization [130].


DEVICES FOR THE TREATMENT OF HEART FAILURE



Primarily a disease of the elderly, heart failure continues to be an ever-increasing healthcare problem given the growth in the number of individuals older than 65 years of age. Although there have been many advances in the pharmacologic management of heart failure, there continues to be a significant number of patients with persistent symptoms despite maximal therapy, and it is likely that this group of patients will continue to increase in number.
Guidelines recommend the use of ACEIs, beta-blockers, diuretics, aldosterone antagonists, and digoxin for the treatment of patients with heart failure at various stages of the disease [83]. Despite advances in the pharmacologic management of heart failure, there remains a significant number of patients with persistent symptoms while on maximal medical therapy. Device therapies, such as ventricular synchronization, represent a promising modality in the treatment of patients with heart failure [84,85].
The myocardial conduction system is vulnerable to the same pathophysiologic processes that occur in myocytes and interstitium, with altered conduction properties observed in response to ischemia, inflammation, fibrosis, and aging. Supraventricular arrhythmias, particularly atrial fibrillation, are often the precipitating events that herald the onset of either systolic or diastolic heart failure. Elevated ventricular end-diastolic pressure in a patient with hypertension or abnormal myocardial function leads to atrial stretch, which in turn incites electrical instability. Recognition of the presence of atrial fibrillation in a patient is critical, as several studies have demonstrated the effectiveness of oral anticoagulant therapy for the prevention of stroke.
Abnormal myocardial conduction can also lead to delays in
        ventricular conduction and bundle-branch block. Left bundle-branch block is a significant
        predictor of sudden death and a common finding in patients with myocardial failure. Its
        presence also affects the mechanical events of the cardiac cycle by causing abnormal
        ventricular activation and contraction, ventricular dyssynchrony, delayed opening and
        closure of the mitral and aortic valves, and abnormal diastolic function. Hemodynamics
        reveal a reduced ejection fraction, decreased cardiac output and arterial pressure,
        paradoxical septal motion, increased left ventricular volume, and mitral regurgitation.
        Ventricular arrhythmias are thought to be secondary to dispersion of normal conduction
        through nonhomogenous myocardial tissue, which promotes repetitive ventricular
        arrhythmias.
The rate of sudden cardiac death among persons with heart failure is six to nine times that seen in the general population. Major innovations in medical and device-based therapy for the primary and secondary prevention of lethal ventricular arrhythmias have occurred in the past decades. Increasing use of implantable cardioverter-defibrillators (ICDs) has reduced mortality in a subgroup of patients with heart failure [12].
The presence of dysrhythmias and conduction system abnormalities is an important characteristic of heart failure. Up to 53% of patients with heart failure have an intraventricular delay that can lead to abnormal electrical depolarization and subsequent dyssynchrony between the right and left ventricle. While many efforts have focused on optimization of preload, afterload, and contractility, technologic breakthroughs have made addressing the correction of ventricular dyssynchrony a possibility [84]. Ventricular desynchronization can lead to abnormal interventricular septal wall motion, reduction in stroke volume, reduction in the rate of rise of left ventricular pressure, diminished diastolic filling times, and prolongation of mitral regurgitation. Because all of these can contribute to worsening heart failure and symptomatic deterioration, the ability to correct this dyssynchrony is a very significant step in the treatment of heart failure.
To identify patients in whom ventricular dyssynchrony may be
        a problem, the presence of a bundle-branch block or intraventricular conduction delay on a
        standard electrocardiogram has been used, as these findings are the manifestation of
        ventricular dyssynchrony. In fact, the presence of a wide QRS complex has been shown to be
        an independent or contributing risk factor in patients with heart failure, with the degree
        of conduction delay possibly serving as a marker of disease severity.
Abnormal electrical signals that arise from damaged heart muscle may cause arrhythmias; therefore, arrhythmias are common in patients with heart failure. Remarkable advances in the technology and function of implanted cardiac devices have been achieved over the past 15 years. Most of these devices can be implanted with minor surgery that may be done as outpatient procedures or require only a day or two in the hospital. Leads are placed in the right upper and lower chambers of the heart. A small computer is implanted under the skin, usually near the collarbone. These "built-in" computers have enormous potential to increase survival and the quality of life for the patients with heart failure. Patients with heart failure may be treated with permanent pacemakers, hemodynamic monitors, ICDs, or resynchronization devices. ICD therapy for primary prevention of sudden cardiac disease is recommended for select patients (i.e., expectation of meaningful survival greater than one year) to reduce total mortality and hospitalizations and improve symptoms and quality of life [10]. Periodic re-evaluation of ejection fraction following myocardial infarction, revascularization, or guideline-directed medical therapy is useful to determine candidacy for ICD or cardiac resynchronization therapy (CRT) [10]. Guideline-directed medical therapy should be optimized before ICD and CRT implantation to assess whether the left ventricular ejection fraction improves [10].
CRT is a pacemaker-based approach to the treatment of patients with heart failure who have a wide QRS complex on 12-lead electrocardiography. The purpose of resynchronization is to provide electromechanical coordination and improved ventricular synchrony in symptomatic patients who have severe systolic dysfunction and clinically significant intraventricular conduction defects, particularly left bundle-branch block [12].

Evidence Based Practice Recommendation

The European Heart Rhythm Association/Heart Rhythm Society recommend
          cardiac resynchronization therapy rather than standard RV pacing for patients with
          symptomatic heart failure (HFmrEF) and an uncontrolled heart rate who are candidates for
          atrioventricular junction ablation (irrespective of QRS duration).
https://academic.oup.com/eurheartj/article/42/35/3427/6358547

             Last Accessed: November 17, 2025
Level of Evidence: IIa (Weight of
          evidence is in favor of usefulness/efficacy.)


Approximately 8% to 15% of patients with advanced heart failure have pacemakers implanted for symptomatic bradycardia, and an additional group of patients with heart failure have an implantable cardioverter defibrillator and use the bradycardia feature of the device to pace the right ventricle. Such patients have an increased risk of mortality or urgent transplantation due to progressive pump dysfunction. In one series, the risk at one year was 49% versus 15% in patients without a pacemaker. This difference may be due in part to the dyssynchronous contraction caused by right ventricular-based pacing. Whether such patients would benefit from the addition of a left ventricular lead is being studied. One of the most important and overlooked aspects of resynchronization therapy is its potential to allow for maximal optimization of the pharmacologic treatment of heart failure. This can be achieved by the ability of the resynchronization device to help support blood pressure and heart rate while also treating arrhythmias [84].
When CRT is added to optimal medical therapy in patients in sinus rhythm, there is a significant decrease in patient mortality and hospitalization, a reversal of left ventricular remodeling, and improved quality of life and exercise capacity [86,87,88]. CRT reduces the interventricular mechanical delay and the left ventricular end-systolic volume index and increases the ventricular ejection fraction. Similar overall results with respect to the role of CRT were observed in the Comparison of Medical Therapy, Resynchronization, and Defibrillation Therapies in Heart Failure Trial (COMPANION) and in the Resynchronization Reverses Remodeling in Systolic Left Ventricular Dysfunction (REVERSE) trial [88,89]. In the REVERSE trial and meta-analysis, CRT was shown to improve mortality in patients with and without ischemia, but patients with ischemia had less extensive reversal of left ventricular remodeling than those without ischemia [87,88,90].
Implantable Cardioverter Defibrillators



ICDs are pacemaker-like devices that continuously monitor
          the heart rhythm and deliver life-saving shocks if a dangerous heart rhythm is detected.
          They can significantly improve survival in certain groups of patients with heart failure
          who are at high risk of ventricular fibrillation. ICDs also have the ability to act as
          pacemakers for too-slow heart rates and can be modified to provide resynchronization
          therapy.
Patients with heart failure who may benefit from ICDs include those who have [91]:
      
	Survived a cardiac arrest
	A rapid, recurrent abnormal heartbeat such as sustained ventricular tachycardia
	A history of heart muscle damage caused by a prior heart attack. In clinical trials, ICDs were of particular benefit for individuals with cardiomyopathy caused by a prior heart attack.
	An ejection fraction of 30% or lower. A clinical trial of heart attack patients with low ejection fractions found that ICD therapy saved lives compared with those that had heart attacks alone.


Implantation of ICDs in combination with biventricular pacing is recommended to reduce the risk of sudden death and all-cause mortality in patients who remain symptomatic with severe heart failure NYHA Class II or III with left ventricular function ≤35% and QRS duration ≥150 ms, despite three or more months of treatment with optimal pharmacologic therapy, who are expected to survive for more than one year with good functional status [46]. It is considered reasonable in selected patients who have not experienced a myocardial infarction in the past 40 days and who are on optimal background therapy, including ACEIs, beta-blockers, and an aldosterone antagonist, to reduce sudden death [46]. ICD therapy is not indicated in patients in NYHA Class IV with severe, drug-refractory, symptoms who are not candidates for CRT, a ventricular assist device, or cardiac transplantation [46].
Primary prevention of death in patients with left ventricular dysfunction, prior infarct scar, and nonsustained ventricular tachycardia with an ICD versus antiarrhythmic drug therapy or no therapy has been investigated in the several large trials, including the Multicenter Automatic Defibrillator Implantation Trial (MADIT II) and the Multicenter InSync Randomized Clinical Evaluation (MIRACLE) trial. These studies used either invasive electrophysiologic studies or signal-averaged electrocardiogram to identify high-risk patients eligible for randomization.
The MADIT II examined the use of ICDs in a broad population of heart patients enrolled with ischemic cardiomyopathy and an ejection fraction <35%. Results were highly significant and pointed to a 31% reduction in all-cause mortality. However, more research is needed on the use of ICDs for patients with more advanced heart failure, as less than one-third of the study participants had NYHA Class III/IV heart failure [46].
Outcomes and results of the MIRACLE trial have shown CRT
          in patients with NYHA Class III/IV heart failure provides a variety of beneficial effects,
          including improved quality of life, increased six-minute walk distance, improved NYHA
          functional class ranking, increased peak ventilatory oxygen, improved treadmill exercise
          time, reduced QRS duration, improved cardiac structure and function, and fewer
          hospitalizations over six months [10,50].
Cardiac resynchronization not only increased the likelihood of clinical improvement, but also reduced the risk of clinical deterioration during the course of follow-up. Patients in the resynchronization group were less likely than those in the control group to require treatment with an intravenous medication for worsening heart failure. Furthermore, cardiac resynchronization was associated with fewer admissions to the hospital and with fewer days in the hospital for the treatment of heart failure. The combined risk of a major clinical event (death or hospitalization for heart failure) was 40% lower in the resynchronization group than the control group. The findings of this study are consistent with the results of earlier studies that reported both hemodynamic and symptomatic improvement after cardiac resynchronization. The effects of resynchronization on the combined risk of death and worsening heart failure seen in the study are encouraging [92]. The Echo-CRT trial and a meta-analysis suggest possible harm from CRT when QRS duration is <130 ms. Implantation of CRT is not recommended in this case [46,93,94,95].

Cardiac Resynchronization (Biventricular Pacemakers)



Heart failure accounts for more than 1 million hospitalizations every year in the United States [96]. One-half of the deaths among these patients are caused by progressive cardiac dysfunction, which pacemakers help correct by stimulating the heart muscle to contract, improving perfusion of the body [92].
Using specialized pacemakers to recharge the weakened hearts of select patients with heart failure can lower the death rate from the disease and reduce hospitalizations [92]. These specialized pacemakers have been known to improve the quality of life for select patients with heart failure [97].
According to clinical trial results with selected
          patients, CRT: 
	Increases the amount of daily activities patients perform without experiencing
                symptoms of heart failure
	Extends the exercise capacity of patients with heart failure, as shown by the
                distance walked in six minutes
	Promotes changes in the anatomy of the heart that improve cardiac
                function
	Reduces the number of days patients spend in the hospital and the total number
                of hospitalizations
	Reduces heart failure deaths


In approximately 30% of patients with chronic heart failure, the disease process not only depresses cardiac contractility but also affects the conduction pathways by causing a delay in the onset of right or left ventricular systole. Such dyssynchrony is apparent on the electrocardiogram as a QRS interval lasting more than 120 ms [92].
One analysis comparing pacemaker therapy versus no therapy in patients with dysfunction of the left ventricle involved four studies of 1634 patients. The majority of patients were men with severe heart failure. The patients were divided into two groups: those who received cardiac resynchronization and those who did not. Cardiac resynchronization reduced death from progressive heart failure by 51% [92]. The death rate was 1.7% for those who received resynchronization and 3.5% for those who did not. The pacemaker therapy also reduced hospitalizations by 29% and showed a trend toward reducing death by any cause [92].
As noted, cardiac resynchronization (biventricular pacemaker) therapy involves transvenous placement of three leads (one atrial lead and two ventricular leads), which may be accomplished in an outpatient setting. Some patients may require a thorascopic or mini-thoracotomy procedure for left ventricle lead placement, which would require a brief inpatient hospital stay. The right atrial and ventricular leads are standard leads placed in the right heart chambers. The left ventricular lead is placed in a cardiac vein via the coronary sinus. Following verification of lead placement, lead stability, sensing, and pacing thresholds, the device is activated.
After implantation, the pacemaker device is programmed so that both ventricles are stimulated at the same time after atrial contraction. This improves left ventricular diastolic filling time, reduces presystolic mitral regurgitation, and improves left ventricular function. Because the optimization of timing and the atrioventricular delay are a function of cardiac resynchronization therapy, patients with long atrioventricular delay may be particularly well suited to this therapy. It has been estimated that 60% of patients with heart failure may be eligible for CRT but that it is underutilized by most U.S. hospitals [98,99].
Based on echocardiographic data, results from the MIRACLE study, the Study of Vigor in Congestive Heart Failure (VIGOR-CHF), and the Multisite Stimulation in Cardiomyopathies (MUSTIC) trial suggest that biventricular pacemaker pacing is associated with reverse remodeling and a reduction in hospitalizations in patients with heart failure [97]. This was evidenced by the fact that biventricular pacing produced a very significant reduction in left ventricular mass, significant reductions in jet area, and a significant reduction in both left ventricular end-systolic and end-diastolic dimensions [84].
Biventricular pacing to achieve cardiac resynchronization is a promising therapy for patients with heart failure and an ICD. Initial results suggest that biventricular pacing can improve exercise tolerance and NYHA functional class in these patients. It has also been found to improve symptoms and reduce hospitalizations in patients with heart failure [50,97]. Given the very debilitating symptoms patients with heart failure experience, often despite maximal medical therapy, the need for an adjunctive therapy such as resynchronization therapy is clear. However, the use of resynchronization devices is limited by the technical skill required to implant these devices, lack of organization in the system of cardiac care, and the need for longer term follow-up [97]. Based on the rapid pace of innovation and development in this field, these limitations are sure to be overcome [84].
The available evidence suggests that CRT can provide enhanced quality of life for selected patients with severe heart failure. Patients enrolled in the clinical trials consistently reported enhanced quality of life as measured by the Minnesota Living with Heart Failure scale [100].

Novel Devices



In 2019, the FDA approved the Barostim Neo System for patients with heart failure not suited for cardiac resynchronization therapy [101]. The device was given "breakthrough device" designation because it treats a life-threatening disease (i.e., heart disease) and addresses an unmet medical need [102]. The system includes an implantable pulse generator that connects to a lead attached to the carotid artery. It delivers electrical impulses to baroreceptors in the neck then relays information to the brain. The brain then sends signals to the heart and blood vessels that relax the blood vessels and inhibit the production of stress-related hormones to reduce heart failure symptoms. The FDA evaluated data from a multi-center randomized clinical trial of 408 patients with advanced heart failure. All patients received guideline-directed medical therapy and 125 patients also received the implant. Patients who received the implant showed improvements in six-minute walking distances and quality of life. Potential side effects include infection, reimplantation, dizziness, fainting, arterial damage, exacerbation of heart failure, stroke, and death [101].Also in 2019, the FDA approved the Optimizer Smart system as a breakthrough device for treatment of patients with chronic, moderate-to-severe heart failure who are not suited for treatment with other heart failure devices (e.g., CRT) [103]. The Optimizer Smart system is comprised of several components, including an implantable pulse generator, battery charger, programmer, and software. The pulse generator is implanted beneath the skin in the upper left or right area of the chest and connected to three leads that are implanted in the heart. After the device is implanted, a physician tests and programs the device, which delivers electrical impulses to the heart during regular heartbeats to help improve the heart's contraction capability [103]. The FDA evaluated data from two randomized, multi-center clinical trials with a total of 389 patients with moderate-to-severe heart failure. All patients received optimal medical therapy and 191 patients also received an Optimizer Smart system implant. Patients receiving the implant showed improvements in the distance they were able to walk in six-minute walking tests and on standard assessments to measure heart failure symptoms (e.g., quality of life and functional status) compared with those who received only medical therapy. Potential complications include infection, bleeding, worsened heart failure, or problems with the device itself (e.g., dislodgement) [103].


HEART TRANSPLANTATION



Heart transplantation is an accepted treatment option for end-stage heart failure. Although controlled trials have never been conducted, it is considered to significantly increase survival, exercise capacity, return to work, and quality of life compared with conventional treatment. Patients who should be considered for heart transplantation are those with severe symptoms of heart failure with no alternative form of treatment and with a poor prognosis. Besides shortage of donor hearts, the main problem with heart transplantation is rejection of the allograft, which is responsible for a considerable percentage of deaths in the first postoperative year. The long-term outcome is limited predominantly by the consequences of immunosuppression [46].

LEFT VENTRICULAR ASSIST DEVICES



Although typically considered a bridge to transplant device, left ventricular assist devices (LVADs) are extending the life of patients with heart failure as permanent or destination therapy. Additionally, survival after transplant is similar or increased when bridging with a LVAD is used. LVADs can be a good option for patients not eligible for transplantation; 80% of these individuals survive to one year and 70% survive at least two years post-implantation with a continuous-flow LVAD. Patients up to 70 years of age without cardiogenic shock, diabetes, or renal impairment have a survival of 85% at two years with a continuous-flow LVAD. Bleeding, thromboembolism, pump thrombosis, driveline infections, and device failure are still significant problems affecting long-term patient outcomes, despite technologic advances [46,104]. Additionally, an estimated 60% of patients are rehospitalized at least once by six months postimplantation [104]. Consensus-based contraindications to LVAD therapy include active malignancy or active infection; severe liver, lung, or vascular disease; significant aortic insufficiency; and inhibiting psychosocial factors [104].

REVASCULARIZATION AND SURGICAL THERAPY



Patients with heart failure of any stage who are at risk for coronary artery disease should be screened for myocardial ischemia [105]. Revascularization, through either a catheter-based or a surgical approach, often improves ischemic symptoms, improves cardiac performance, and reduces the risk of sudden death. In select patients with heart failure, reduced EF (≤35%), and suitable coronary anatomy, surgical revascularization plus guideline-directed medical therapy is beneficial to improve symptoms, cardiovascular hospitalizations, and long-term all-cause mortality [10]. Patients with Stage C or Stage D heart failure, who have been considered unacceptable candidates for surgery, may in fact derive substantial benefit from bypass surgery and additional techniques designed to reduce myocardial wall stress. Procedures to eliminate or exclude areas of infarction, repair mitral regurgitation, or support the failing myocardium are undergoing clinical trials [105]. Similarly, the role of mechanical devices that serve to support patients who are awaiting heart transplantation or are definitive therapy for end-stage (Stage D) heart failure continues to evolve, and such devices offer great hope to many patients who are not eligible for cardiac transplantation [12,104].
Results are available from at least one trial, the Surgical Treatment for Ischemic Heart Failure (STICH) trial, which compared the addition of coronary artery bypass grafting (CABG) to medical therapy versus medical therapy alone. The most common types of death—sudden and pump failure—were significantly reduced with CABG (as were severe ischemic events), but these gains were offset by an increase in post-procedure deaths (i.e., surgical therapy did not statistically reduce the primary outcome of all-cause mortality) [106]. The greatest benefit of CABG was survival at the two-year mark, and the STICH Extension study is investigating the benefit beyond 24 months.

IMPEDANCE CARDIOGRAPHY



The management of heart failure has become increasingly
        difficult. One of the greatest challenges in managing chronic heart failure is obtaining
        objective data that signals disease progression or therapeutic effectiveness. It is believed
        that hemodynamic parameters, such as indices of cardiac output, contractility, fluid content
        of the chest, and ventricular workload, provide the needed information to augment medical
        decision making. However, in the past, it was neither feasible nor cost-effective to obtain
        serial hemodynamic measurements in outpatient settings. Heart failure professionals had to
        rely on clinical signs and symptoms of worsening heart failure as their primary source of
        data for clinical decision making in these settings. The development and evolution of
        impedance cardiography, also referred to as thoracic electrical bioimpedance, specially
        adapted for measuring cardiac stroke volume is a valid, accurate, and reproducible
        alternative for obtaining the needed hemodynamic data. Impedance cardiography utilizes
        changes in thoracic electrical impedance to estimate changes in blood volume in the aorta
        and changes in fluid volume in the thorax [107]. The device is a hemodynamic monitor that uses thoracic electrical
        bioimpedance (TEB). TEB is a method of measuring the impedance or resistance to the flow of
        electricity through the chest cavity. Because this resistance changes with respiration and
        pulsatile flow of blood through the chest, this technique can be used to measure respiratory
        and hemodynamic parameters.
The application of TEB technology in the assessment of cardiac function is known as impedance cardiography. Impedance cardiography was originally introduced in the late 1930s. However, systematic study of TEB technology was delayed until the late 1960s when the National Aeronautics and Space Administration (NASA) considered it for use in monitoring astronauts during the Apollo manned flight into space.
Despite significant advances in scientific knowledge and
        technology in the latter half of the 20th century, one of the greatest challenges in
        managing patient care is the need for readily accessible, objective data that signals
        disease progression and/or treatment effectiveness. Obtaining, recording, and trending this
        data is dependent upon technology that produces valid, reproducible, and cost-effective
        measurements of cardiac function in a timely manner. While both invasive and noninvasive
        technologies have been developed and used effectively in the assessment, diagnosis, and
        evaluation of treatment outcomes, most require specialized environments, costly equipment,
        and specially trained medical personnel to obtain and/or interpret the data. Because of the
        cost and/or risk associated with these technologies, repeated hemodynamic measures that
        would enhance medical management and fine tuning of care are not obtained in ambulatory care
        settings, which is the focus of care for a major portion of the population of patients with
        heart failure for a significant period of illness.
The contemporary focus of disease management is shifting from symptom management to evaluating hemodynamic performance, including cardiac output, left ventricular volumes, and ejection fraction. Objective, accurate, reproducible, and easy-to-obtain measurements of physiologic parameters that are indicators of hemodynamic function are essential for managing both predisposing conditions and heart failure itself. Heart failure represents one of the chronic disorders for which management might be improved with the use of impedance cardiography. This potential exists for three specific reasons. First, both recognizable hemodynamic abnormalities and the accumulation of thoracic fluid characterize worsening heart failure. Second, changes in hemodynamic variables and in thoracic fluid content are clinically relevant when assessing improvement or progression of the disease process and are regarded as appropriate targets for therapeutic intervention. Third, physicians are generally unable to assess hemodynamic variables and thoracic fluid content, or changes in these variables, accurately using either clinical judgment or any commonly available noninvasive technique. Therefore, it is appropriate to hypothesize that impedance cardiography may be able to identify clinically relevant changes in hemodynamic variables or thoracic fluid content earlier or more accurately than the usual clinical assessment carried out by physicians. Therefore, it might be appropriate to recommend the routine use of impedance cardiography and to expect that it may enhance patient care and improve outcomes of patients with chronic heart failure as well as other chronic cardiopulmonary disorders. To further increase the knowledge of the importance of bioimpedance data in optimizing patient management, the following case studies will be presented.
Case One: Determining Whether Changes in the Medical Regimen Are Warranted



Patient A is man, 65 years of age, with dilated cardiomyopathy of
          seven years duration and a left ventricular ejection fraction of 12%. He presented to the
          heart failure clinic for a routine evaluation. The patient denied symptoms of heart
          failure over the preceding months. He was on a regimen of quinapril 20 mg twice a day,
          furosemide 80 mg daily, and digoxin 0.25 mg daily. The patient had been intolerant of
          beta-blockers in years past due to profound bradycardia. Physical examination was notable
          for a blood pressure of 120/90 mm Hg, increased jugular venous pressure, and an audible
          murmur. TEB revealed a cardiac index of 1.7, systemic vascular resistance (SVR) of 2,249,
          and a thoracic fluid content of 0.0035. On a previous periodic evaluation four months
          prior, the cardiac index (a measure of cardiac output) was 2.5 L/min/m2, with an SVR of
          1,400 and a thoracic fluid content of 0.0034. In spite of the patient's asymptomatic
          state, this change in his hemodynamics led to a recommendation to increase his quinapril
          to 40 mg twice daily.
Upon repeat evaluation four weeks later, Patient A's blood pressure was 108/72 mm Hg, and he had an otherwise negative cardiac examination. Repeat TEB showed a cardiac index of 2.4, with an SVR of 1,398 and a thoracic fluid content of 0.028. In view of the achievement of these target values, no changes were made in his medications on this visit.
On another periodic visit three months later, Patient A again stated that he felt well and denied dyspnea, orthopnea, or edema. His blood pressure was 102/80 mm Hg, and he had increased jugular venous pressure with a mild hepatojugular reflux. However, there were no other pulmonary and cardiac findings. Repeat hemodynamic indices revealed a cardiac index of 2.7, with an SVR of 1,123 and a thoracic fluid content of 0.041. This elevated thoracic fluid content prompted an increase in his diuretic therapy. Two years later, Patient A has remained asymptomatic on this stable medical regimen.

Case Two: Assessing Hemodynamic Correlates of a Change in Symptoms



Patient B, a woman 71 years of age with idiopathic dilated cardiomyopathy, an eight-year history of symptomatic heart failure, and an ejection fraction of 25% presented with complaints of fatigue, lethargy, and thirst on a regimen of lisinopril 20 mg daily, digoxin 0.125 mg daily, and bumetanide 2 mg daily. Examination showed a blood pressure of 84/60 mm Hg, pulse rate between 80 and 88 beats per minute (bpm) with atrial fibrillation, clear lungs, no gallop, and no pedal edema. Noninvasive hemodynamics showed a cardiac index of 2.5, with an SVR of 1,497 and a thoracic fluid content of 0.029. It was thought that Patient B's symptoms were likely related to volume depletion, and diuretics were temporarily discontinued. She was scheduled for a follow-up visit, with instructions to measure her weight daily.
Two weeks later, Patient B presented with complaints of abdominal fullness and a one-pound weight gain, without dyspnea or peripheral edema. Blood pressure was 100/80 mm Hg, pulse was 85 bpm, and prominent jugular venous distention was noted. There was an audible mitral regurgitant murmur and moderate hepatomegaly with no peripheral edema. Hemodynamics showed a cardiac index of 1.6, with an SVR of 2,883 and a thoracic fluid content of 0.052. Despite the minimal weight gain, it was apparent that the patient was significantly volume overloaded, and bumetanide was resumed at its previous dose. She was also instructed to take metoprolol 25 mg daily after resumption of bumetanide.
After two weeks, a repeat evaluation revealed complaints of minimal dyspnea, a blood pressure of 90/60 mm Hg, a heart rate of 90 bpm, and a weight decrease of one pound from the previous visit. Neck veins were no longer distended. Per noninvasive readings, the cardiac index was 2.2, the SVR 2,710, and the thoracic fluid content was 0.026. Metoprolol was increased to 50 mg daily and subsequently to 100 mg daily.
Evaluation four weeks later showed a blood pressure of 96/60 mm Hg, a pulse rate of 80 bpm, and a weight decrease of one more pound. The cardiac index at this time was 2.7, with an SVR of 1,626 and a thoracic fluid content of 0.032. Patient B's symptoms, physical findings, and hemodynamic indices remained stable over the ensuing two years on this medical regimen.

Case Three: Measuring Hemodynamics on Periodic Follow-up Visits



Patient C, a man 80 years of age with ischemic dilated cardiomyopathy, was referred for optimal medical management because of continuing problems with fatigue despite therapy with furosemide 40 mg twice daily, losartan 50 mg twice daily, doxazosin 2 mg daily, and amiodarone. Physical examination revealed a blood pressure of 122/70 mm Hg, pulse of 60 bpm, flat neck veins, and mitral regurgitant murmur. There was no peripheral edema. Noninvasive hemodynamics showed a cardiac index of 4.0, with an SVR of 770 and a thoracic fluid content of 0.047. It was recommended that Patient C begin beta blockade, and in view of the low SVR, metoprolol (rather than carvedilol) was selected as the drug of choice, at an initial dose of 25 mg daily.
Two months later, Patient C returned complaining of lethargy on this new regimen. His blood pressure was 70/48 mm Hg, the pulse was 58 bpm with mitral regurgitant murmur. His cardiac index was 5.2, the SVR was 428, and the thoracic fluid content was 0.043. Furosemide was discontinued and losartan reduced to 50 mg daily.
On subsequent visits, Patient C's blood pressure rose to 110/78 mm Hg, his pulse was 52 bpm, and his remaining cardiac exam unchanged. The cardiac index was now 4.8, the SVR 751, and the thoracic fluid content was 0.047. On this regimen the patient felt remarkably better. Over the ensuing two years he remained clinically stable, on 100 mg of metoprolol daily, with unchanged hemodynamics [107].

Case Four: Tracking Trends in Hemodynamic Parameters After Alterations in Drug Therapy



Patient D, a man 79 years of age, presented to the outpatient clinic on continuous home dobutamine. After a 30-year history of progressive dilated cardiomyopathy, with ejection fraction of <15%, he was hospitalized for progressive heart failure despite aggressive outpatient medical management. Pulmonary artery catheterization revealed a cardiac index of 1.3, which increased to 2.0 while on dobutamine. Multiple attempts at discontinuation of the drug proved futile, and he was eventually discharged on an infusion of 5 mcg/kg/min of continuous dobutamine. After six weeks, he presented for an outpatient visit. In addition to dobutamine, he was on spironolactone 25 mg daily, lisinopril 10 mg daily, digoxin 0.25 mg daily, and furosemide 80 mg daily. He felt well, was able to walk one mile without dyspnea, and now denied any symptoms of heart failure. The blood pressure was 110/67 mm Hg, his pulse was about 85 bpm in chronic atrial fibrillation, and central venous pressure was normal. The remaining exam was notable only for a grade II/VI mitral regurgitant murmur. Noninvasive hemodynamics showed a cardiac index of 2.8, an SVR of 1,081, and thoracic fluid content of 0.023. In view of these excellent hemodynamics and the patient's asymptomatic status, dobutamine was discontinued in the office while undergoing continuous hemodynamic monitoring using TEB. Surprisingly, over the ensuing hours his hemodynamics remained unaltered despite discontinuation of the dobutamine infusion. Patient D was sent home off intravenous dobutamine and on escalating doses of metoprolol. Over the ensuing weeks, he remained clinically stable, and repeat thoracic bioimpedance hemodynamics showed a cardiac index of 2.9, an SVR of 932, and a thoracic fluid content of 0.027, despite the reinstitution of metoprolol and the discontinuation of dobutamine. Three months later, a periodic follow-up was done with Patient D on metoprolol 100 mg daily, lisinopril 20 mg daily, spironolactone 25 mg daily, digoxin 0.25 mg daily, and furosemide 80 mg daily. He complained of fatigue but was still able to walk one mile without dyspnea and denied having orthopnea or pedal edema. Physical examination revealed no evidence of volume overload but repeat hemodynamic showed a cardiac index of 1.8, an SVR of 1,752, and a thoracic fluid content of 0.018. In view of the increased SVR and reduced cardiac index, lisinopril was increased to 20 mg twice daily, and in hopes of achieving further sympathetic withdrawal, metoprolol was increased to 150 mg daily. The patient was stable on this clinical regimen and remained asymptomatic [107].
Results of the IMPEDANCE-HF trial support the concept that impedance-guided treatment reduces hospitalizations for acute heart failure as well as the incidence of heart failure and cardiovascular and all-cause mortality [108]. Results of another study found that impedance cardiography did not reliably track stroke volume or cardiac output changes during a rehabilitation program compared with echocardiography. The AHA/ACC/HFSA guideline states that further study of impedance cardiography is needed before it can be recommended for routine clinical care [10].



9. AN INTEGRATED APPROACH TO HEART FAILURE MANAGEMENT: HEART FAILURE CLINIC DISEASE MANAGEMENT PROGRAMS



DISEASE MANAGEMENT PROGRAMS



Despite compelling scientific evidence that pharmacologic therapy, such as ACEIs, beta-blockers, and aldosterone antagonists, reduces hospitalizations and mortality in patients with heart failure, these life-prolonging therapies continue to be underutilized outside the highly artificial environment of clinical trials. Indeed, numerous studies in a variety of different clinical settings indicate that a significant proportion of patients with heart failure are not receiving treatment with evidence-based, guideline-recommended therapies. Treatment gaps have also been documented in the provision of other components of care for patients with heart failure, especially in the critically important area of patient education [109,110,111]. Being unhoused, substance use, food insecurity, limited English proficiency, intimate partner violence, elder abuse, social isolation, and lack of transportation represent potential barriers to optimal disease management [10].
Numerous studies have shown that many of the challenges to delivering optimal care to patients with heart failure can be met through an integrated specialized heart failure clinic approach that utilizes nurse and physician extenders to deliver and ensure the implementation of care [112]. Although disease management strategies can lead to improved survival, it is not clear that these strategies are necessarily more cost effective [10]. Accordingly, the biggest challenge to disease management programs is to determine how to support the additional personnel required in this model of care.

SETTING UP A HEART FAILURE CLINIC



Any effort at the establishment of a heart failure clinic requires a methodical process that first seeks to examine the local operative conditions that influence therapeutic interventions. There are key questions which should be prospectively tackled. First, determine which process works best. Next, define the patient population that will be treated. The next step is to determine the most effective way to modify patient behavior, because this is the key to changing outcomes in patients with heart failure. To define the economic feasibility of setting up a heart failure clinic, one must know the cost of care for heart failure as well as the average length of stay in the hospital setting. Furthermore, the 30- and 90-day readmission rates should be calculated. Other important points to consider relate to the current approach to these patients in the local emergency room. Finally, knowing about the structure of payments and payer classes is important [113].
One should understand where the important financial responsibilities and opportunities lie in the global heart failure care process. Clearly, setting up an outpatient service is associated with a cost increase. This is a result of the additional resources that are developed, the cost of increased telephone management, the cost of the education component, and the cost of increased pharmaceutical use in the outpatient setting. On the other hand, the cost savings are most noticeable in the hospital and the emergency department. Should the hospital pay the increased costs to implement outpatient care processes? The obvious answer is yes. This type of financial alignment is very important in a move to a nontraditional heart failure care process [7].
The traditional format of healthcare delivery for the patient with heart failure has centered around crisis intervention, a concept that allows patients to reach a point in their illness that requires acute care followed by a cycle of prolonged and repeated hospitalizations. Thus, of the four areas where heart failure care is provided (outpatient, home, hospital, and emergency department), the hospital and the emergency department have been the major areas of focus. The emerging paradigm for heart failure care now dictates that the traditional focus must shift to the outpatient and home settings, with an emphasis on preventative intervention designed to break away from the vicious cycle of repeated and prolonged hospitalizations. These concepts have led to the development of outpatient strategies, which have resulted in the creation of heart failure treatment centers [7,114].
In an effort to provide better care, physicians, physician assistants, nurses, and pharmacists have set up special disease management programs for patients with heart failure. Hospitalizations and emergency visits for heart failure have decreased, and functional status, peak oxygen consumption, and quality-of-life scores have improved [115]. The key elements present in these programs are [113]:
    
	A multidisciplinary team
	Practice guidelines
	Systems for following patients at home
	Data collection at regular intervals to measure outcomes
	Patient education and self-care maintenance


Perhaps one of the critical features of a successful heart failure clinic is a core of professionals who have excellent knowledge of the concepts and will work diligently to maintain the goal of enhanced quality of life for their patients. There is no specific number of people needed to initiate a successful clinic. However, commitment is crucial, and results are usually best when clinic development is part of a plan of care that includes support by administration, nurses, physicians, ancillary personnel, and even local insurers.

A MULTIDISCIPLINARY TEAM



A heart failure team comprised of multidisciplinary healthcare professionals enhances efficiency and promotes quality of care. The lines of authority and communication among team members should be agreed on and incorporated into the program plan. Good communication is essential among the team members and together with patient and family.
The primary care physician (PCP) is the anchor of the team,
        the person with whom patients have most often had the longest, strongest relationship, and
        the person best positioned to facilitate care decisions that the other team members carry
        out. The PCP traditionally controls access to specialists. In a heart failure
        disease-management program, the PCP's role has assistance from algorithms and protocols
        designed to improve outcomes. PCPs provide most of the care for patients with heart failure.
        Even in the hospital, cardiologists care for fewer than one-third of all patients admitted
        for heart failure. In fact, the cardiologist may refer patients to the PCP after guideline
        recommendations are implemented. In this way, patient referrals move both to and from
        specialty and primary care physicians.
The cardiologist is important for the management of patients with particularly difficult problems, such as those with multiple hospital admissions over a short period. As cardiologists who specialize in heart failure are still relatively rare, networks should be developed that allow PCPs or general cardiologists ready access to this additional consultation resource.
The heart failure specialist can be instrumental in developing and updating the clinical practice guidelines or care pathways used in the outpatient setting by the PCP. In helping develop the protocol, heart failure specialists should assist in interpreting and communicating published guidelines and ensure that the program is research-based and aggressive and provides the best opportunity to improve outcomes. Heart failure specialists generally have much experience in the aggressive care of very advanced heart failure syndromes, as the cornerstone for their proaction is usually patient referral for heart transplantation. They are more likely to promote options such as experimental drugs or emerging surgical procedures that might be suitable for very ill patients. Patients with advanced heart failure who wish to prolong survival should be referred to a team specializing in heart failure. This team will assess suitability for advanced heart failure therapies and can use palliative care where consistent with the patient's goals of care [10].
The cardiac nurse is used in many successful programs to assist in patient management [116]. In one inpatient program, total hospital costs were lowered substantially, and the hospital length of stay decreased in the year after a nurse was added to the team. In two hospital-based studies, patient education that included one-on-one, one-hour heart failure education delivered by cardiac nurses decreased subsequent hospitalization compared with usual care [117,118]. Cardiac nurses have also been incorporated into programs at cardiomyopathy clinics, and reported outcomes have been good. In an aggressive, nurse-assisted management program, outpatient visits and communication increase, whereas hospital readmission rates decrease 33% [119]. Improvements in self-care knowledge and home-care behavior are credited.
Other team members include emergency medicine specialists, pharmacists, nutritionists, dieticians, cardiac rehabilitation personnel, social workers, home healthcare personnel, and palliative care specialists [120].

PROVIDING SERVICES TO PATIENTS



After the target population has been identified and the services or scope of the heart failure clinic have been decided, the next issue is how to provide these services to the patient population. One of the most common ways to manage patients with heart failure is through direct contact, predominantly by telephone. Nearly one-half of the surveyed clinics in the United States reported telephone contact as the primary method of patient management [19]. Such contact can be initiated either by the staff of the heart failure clinic or by the patient. In the former case, an initial call is usually made to patients soon after a hospital discharge, with the goals being determination of stability, understanding of medication changes, and cooperation with the current medical regime. This entails a transfer of information from the inpatient physicians and nursing staff to the heart failure clinic personnel. In some situations, heart failure clinic nurses actually visit patients in order to provide the continuity required for transition into the outpatient setting.
Beyond the initial telephone call, the role of the heart failure clinic often varies considerably. In some cases, a telephone call is made at fixed intervals, during which patient weight, symptoms, and problems are noted. These are often relayed to the appropriate physician for further action. In some instances, nurses and physicians have developed treatment algorithms or orders to be followed in various common clinical scenarios such as weight gain or leg edema. The additional follow-up actions usually depend on the teamwork and experience of the heart failure clinic staff.
Another development in telephone management has been computerized screening for patients at risk for further decompensation. In these systems, daily telephone calls may be initiated by the patient. Often, contact is initiated when a set of vital signs, such as weight, blood pressure, heart rate, and oxygen saturation, are measured at home. The home actions are transmitted via the patient's telephone line, usually to a central monitoring station. Limits for the various measurements are preset, and deviation usually triggers direct patient contact or notification of the heart failure clinic personnel for further action.
Because the average hospital has more than 500 primary heart failure admissions annually, perhaps one of the most difficult tasks is identifying which patients should be targeted for the heart failure clinic [19]. Ideally, some strategy should be directed at improving the outcome of all patients with heart failure as well as those with asymptomatic left ventricular dysfunction and those at risk for the development of heart failure. However, most clinics focus on the patient with overt, symptomatic advanced heart failure. Increasingly, patients admitted to a hospital with heart failure have very advanced symptoms and poor prognostic markers and, hence, are likely to be readmitted. In fact, 30- and 60-day readmission rates for patients with heart failure approach 30% to 50% [121]. Also, because databases of financial information are found predominantly within medical institutions, outcomes regarding hospital length of stay and readmission are often the easiest to track. Some heart failure clinics are able to work closely with emergency departments, which are the source of most hospital admissions for heart failure. In most cases, triage, treatment, and release are arranged by the heart failure clinic. This is obviously a good opportunity to enroll patients into the clinic population.
Readmission after hospitalization for heart failure is common, estimated 25% at one month within the Medicare population [122]. Reduction in heart failure hospitalizations is an appropriate goal for treatment modalities and quality improvement strategies because hospitalization impacts both sides of the cost-effectiveness equation. On the cost side, hospitalization is the principal contributor to the high cost of care for patients with heart failure, representing 70% to 75% of total costs. On the effectiveness side, hospitalization may be a reflection on failure of treatment, progression of disease severity, and elusiveness of effective interventions to prevent unnecessary readmissions. All scenarios detract from the patient's overall quality of life [122,123].
As pharmacologic treatments continue to reduce mortality rates in heart failure, a corresponding reduction in frequency of hospitalization emerges as an increasingly important therapeutic goal. In the practice setting, physician adherence to prescription recommendations and patient compliance represents an important goal in the effort to improve clinical outcomes, including reduction in heart failure hospitalizations.
To illustrate this, a study done in Portland, Oregon, at the
        Oregon Health Sciences University, evaluated the clinical and cost outcomes of care provided
        by their university-based heart failure outpatient management program [124]. Evaluation of the study showed success of
        the program intervention in reducing hospitalization and emergency room visits and in
        improving patients' quality of life and functional status. The improved clinical outcomes
        should be attributed to the comprehensive management strategies provided by specialized
        physicians and nurses that allowed for close symptom surveillance; timely interventions,
        such as augmentation of drug therapy; and promotion of patients' adherence to medical
        regimens and self-care recommendations. The positive effect of the program intervention
        might be caused in part by an optimized medical regimen, such as the use of a more
        aggressive ACEI dosage, initiation of beta-blockers, and the approach of pre-emptive
        hospitalization in two-thirds of hospital events after referral. The study also showed that
        a comprehensive heart failure management program should be designed to care for patients in
        the outpatient setting before an episode of decompensated heart failure that required
        emergent hospitalization. This implies that hospitalization, the most costly intervention,
        should be managed and integrated prospectively into the care paradigm, rather than being a
        reactive, uncontrolled patient safety net resulting from a failure of the care
        process.
This study also described their process of pre-emptive hospitalization, which is any admission by the heart failure care team that avoids patient-initiated emergency room visits or home ambulance calls. Pre-emptive hospitalization was a proactive hospital admission for a patient exhibiting progressive decompensation despite a variety of measures in the outpatient setting (i.e., increased doses of diuretics, forced bed rest, urgent fluid and/or sodium restriction, more frequent clinic visits). The care team observed a marked reduction (72%) in emergency department visits [124].
Patient education was another important intervention. This study was the first that examined the pre- and post-program differences in the patient's knowledge of an adherence to self-care recommendations. At six months after referral, a significant improvement was shown in patients' knowledge regarding daily weight monitoring, importance of restricting dietary salt intake, and contacting providers if experiencing a sudden weight gain. However, the study members did not observe any changes in patients' self-reported adherence to dietary salt intake restriction and medical dosage compliance. This study showed improvement in patient quality of life after three and six months as measured by the Minnesota Living with Heart Failure Questionnaire, NYHA functional classification, fatigue and dyspnea score, and patient global assessment. There was also a reduction in risk of hospitalization, emergency department visits, and reduced expenditure [124].
In a landmark study conducted at one Veterans Affairs (VA) facility, a marked decrease in hospital days and healthcare costs was demonstrated. Total estimated outpatient cost increased 200%. However, because inpatient costs are much higher than outpatient costs, the net result was a 75% decrease in total patient cost. One large VA facility in the Midwest has had a nurse-managed clinic for patients with heart failure for the past 19 years. Successful outcomes include a dramatic reduction in readmission to the hospital at this institution [125].
At the initial visit, patients are encouraged to bring a spouse, family member, or significant other. The patient is given an explanation of his or her disease in layman's terms and has an opportunity to ask questions. The patient is also informed of the procedure for obtaining prescriptions through the clinic. Heavy emphasis is placed on obtaining a scale, the method of daily weighing, and the importance of knowing the target weight.
On subsequent visits, the patient's physical and psychosocial statuses, as well as the ability to self-monitor his or her condition, are assessed. Assessment by the nurse of the patient's ongoing ability to self-monitor is critical to the success of this model. Some questions asked of the patients on successive visits are:
    
	How have you been feeling?
	Have you had any shortness of breath? If so, doing what?
	How much work are you able to do?
	What are your average weights since the last visit?
	Are you having any problems with your medications?


Frequently, with the patient's help, diuretics will be titrated to treat fluid retention. It is not uncommon to give a bolus dose of a diuretic, and then have the patient closely monitor his or her weight at home. Telephone calls are made daily for a few days to check with the patient, and diuretics are prescribed accordingly. Patients are encouraged to report increased weight and symptoms at the onset to avoid hospitalizations.


10. TREATMENT PLAN



EVALUATION



Patients with poorly controlled heart failure require
        careful assessment at each visit [10]. The
        initial visit should focus on evaluating the specific type of cardiac disorder and potential
        factors that might adversely affect treatment outcome, excluding noncardiac diagnoses. Chest
        x-ray is a useful initial diagnostic test [10]. Symptoms of heart failure vary depending on the nature and severity of the condition.
        Patients with systolic heart failure (HFrEF) usually present with classic early symptoms of
        dyspnea on exertion, orthopnea and paroxysmal nocturnal dyspnea. Symptoms can become more
        subtle as left ventricular dysfunction worsens. Patients with diastolic heart failure
        (HFpEF, but impaired end-diastolic filling of the ventricle) are likely to present with
        exercise intolerance, dyspnea, and fatigue. Patients with cardiac amyloidosis and other
        cardiomyopathies may present with dyspnea, fatigue, fluid buildup in the abdomen and legs,
        and difficulty lying flat at night [126].
        All patients with suspected heart failure should undergo a thorough physical examination and
        electrocardiography. Patients with suspected cardiac amyloidosis should be screened for
        serum and urine monoclonal light chains. Bone scintigraphy should be performed to confirm
        the diagnosis [10]. The presence of an S3
        gallop on exam, and Q waves abnormalities on EKG, suggests systolic heart failure due to
        coronary artery disease, but clinical criteria alone are often insufficient for diagnosis.
        An S3 gallop increases with volume overload. Thus, objective assessment of the left
        ventricular ejection fraction using echocardiography or radionuclide ventriculography is
        usually necessary to determine appropriate treatment. Echocardiography is preferred because
        it can help evaluate diastolic as well as systolic dysfunction. It is also more effective in
        evaluating the presence and extent of valvular dysfunction, which is often associated with
        cardiomyopathy. Undiagnosed patients who present with symptoms that are compatible with
        heart failure should be evaluated for disorders that may cause similar symptoms [10]. Complaints of fatigue and dyspnea on
        exertion should prompt an ongoing differential diagnosis, including chronic obstructive
        pulmonary disease, asthma, hypothyroidism, anemia, and chronic infections or inflammatory
        diseases. Heart failure can be particularly difficult to diagnose in patients with lung
        disease, who may present with abnormal lung sounds and nocturnal worsening of symptoms that
        seem to be caused by heart failure [127].
        The importance of monitoring serum potassium levels should be stressed due to the risk for
        hypokalemia or hyperkalemia associated with specific diuretic agents.
Jugular venous pressure should be assessed with the patient sitting up at a 30- or 45-degree angle. Although jugular venous pressure can be difficult to interpret on initial examination, it is often the only reliable indicator of volume status in patients with chronic heart failure [10]. Hepatojugular reflux can also be assessed at each visit. Application of gradual and steady pressure below the right costal margin, gently pressing upward against the liver, increases venous return to the right ventricle, producing a visible transient rise in pressure in the neck veins for a few cycles, followed by a return to normal in most patients.
The presence of crackles over the base of the lungs (posterior lower lobes) during auscultation is usually evidence of pulmonary congestion, and treatment with diuretics and afterload reduction should be instituted until the cause is clearly shown to be lung disease or another disorder.
Weight



Among patients with heart failure, weight has been referred to as the fifth vital sign; however, it might qualify as the first vital sign in these patients. Both the clinician and the patient should know the patient's optimal weight and assess it at each visit [10,127]. Fluid retention is a significant symptom of heart failure. Patients are instructed on the importance of using the same scale to weigh themselves every day. Patients are advised to weigh themselves on a regular basis to monitor weight gain (preferably as part of a daily routine). In the case of a sudden, unexpected weight gain of >2 kg in three days or less, the patient should alert a healthcare provider and adjust his or her diuretic dose accordingly [46].

Smoking



Smoking should always be discouraged, despite the lack of evidence showing decreased risk of heart failure with smoking cessation [10]. The use of smoking cessation aids may be encouraged and may include nicotine replacement therapies [46].

Exercise



Conventional wisdom once held that exercise was contraindicated in patients with heart failure, but studies have found that bed rest and limited activity are detrimental to exercise tolerance and aerobic capacity. Moreover, it has been shown that even patients with a severely reduced left ventricular ejection fraction can improve their exercise capacity with appropriate training and cardiac rehabilitation [127]. In a major trial of exercise and heart failure, exercise training was associated with a reduction in cardiovascular mortality or hospitalizations [128]. A cohort study of 886 patients with heart failure from the National Health and Nutrition Examination Survey found that physical activity had a protective effect on prognosis, particularly among those with sedentary lifestyles [129].
Included in the treatment plan for heart failure in
          eligible patients is some time for exercise or regular physical activity [10]. Most patients in the clinic are able to
          exercise by walking. If patients have not been exercising at all, they begin by walking
          one to two blocks three times per week. Gradually, they increase their distance and time.
          They use symptoms of shortness of breath and fatigue as their guide to increase or
          decrease exercise. The benefit to the patient is not only physical but psychologic as
          well. On initiation of exercise, self-confidence, self-esteem, and stamina can improve.
          After many years of restricting patients with heart failure from aerobic exercise,
          researchers have demonstrated that aerobic exercise training in patients with heart
          failure results in improved exercise duration, less fatigue, faster pace of activities,
          and improved general well-being. Given the threat of complications related to increased
          myocardial oxygen demand in the face of isometric exercise, patients are usually counseled
          to avoid lifting significant weight (>20 lbs) or performing exercises that cause strain
          (e.g., performing a Valsalva maneuver). Because inactivity leads to decline in function,
          exercise tolerance should be assessed at each visit for patients who are not responding
          well to treatment.
Prior to beginning an exercise program, assessment and documentation of NYHA functional classification are recommended to determine eligibility for treatment. In ambulatory patients, performing a cardiopulmonary exercise test or six-minute walk test is reasonable to assess functional capability [10].

Sexual Activity



Sexual problems are well documented in the patient with heart failure and should be carefully assessed by the practitioner. Fears about physical exertion or symptoms may contribute unnecessarily to sexual difficulties. Sexual practices may have to be modified to accommodate patients with limited exercise tolerance, and practitioners should be proactive in raising this topic to avoid unnecessary anxiety on the part of patients or their partners [131]. Of course, it is not possible to dictate guidelines, but referral to counseling may be beneficial [46].

Medications



Adherence to treatment is promoted by the establishment of a mutually authored treatment regimen. Medications are reviewed with the patient, including administration schedule, strategies for dealing with a missed dose, and how to titrate a medication as applicable. The importance of each medication is discussed.
Patients should be taught the name of each drug and its purpose, dosage, frequency, and significant side effects. For example, patients who take beta-blockers should be told that they may experience fatigue, light-headedness, or dizziness. They should be further instructed that the beta-blocker will be up-titrated slowly, as tolerated. Patients who are not properly instructed about the purpose and side effects of beta-blockers may stop taking this medication because they think that their heart failure has worsened. In addition, patients should be instructed to bring all their medications with them to each office visit. This serves two purposes. First, information about each drug can be reviewed and the patient's knowledge can be assessed. Second, the practitioner can identify omissions, duplications, confusion about drug doses, and drug interactions. Patients should be asked about over-the-counter and alternative medications they may be taking. Alternative medications should not be taken without first consulting the healthcare team, and nonsteroidal anti-inflammatory drugs (NSAIDs) should be avoided completely because they can lead to renal dysfunction and renal failure. A written medication schedule is strongly recommended to reduce the adverse effect of polypharmacy on patients' daily lives, patient compliance, and the potential for drug interactions. If the regimen is complex, the practitioner should review it to determine whether medications can be changed to single-dose medications. Patient history should include an assessment of the degree to which medications are disruptive to a patient. Medication schedules can then be constructed to minimize their impact on patients' daily activities and sleep schedules. A medication schedule may minimize the potential for drug interactions. A written medication schedule is also useful if the patient requires sudden hospitalization [131].
There is no documented evidence of negative effects of immunization in patients with heart failure. Immunization for influenza is widely and safely used. However, the following drugs should be avoided or used with caution when co-prescribed with any form of heart failure treatment [46]:
      
	NSAIDs and coxibs
	Class I anti-arrhythmic agents
	Calcium antagonists (verapamil and diltiazem)
	Tricyclic antidepressants
	Corticosteroids
	Lithium



Alcohol



Alcohol consumption may have a detrimental effect on patients with heart failure. Acute ingestion depresses myocardial contractility in patients with known cardiac dysfunction. Complete abstinence is essential in patients with alcoholic cardiomyopathy [46]. The use of alcohol should be discouraged in all other patients with left ventricular dysfunction. Patients who refuse to abstain should limit their alcohol intake to no more than one drink per day [127].
Patients should be counseled prior to enrollment in the clinic to change their present behaviors in order to promote healthy outcomes. If a person has a history of alcohol abuse, tobacco use, or poor dietary habits, each problem is addressed separately; alcohol abuse problems are addressed first [125]. This is particularly important in cases of alcoholic cardiomyopathy; these patients should be advised to abstain from all alcohol intake. For all other patients, moderate alcohol intake (e.g., one alcoholic drink per day) is permitted and may actually reduce heart failure risk [46].

Diet



Dietary habits should be discussed with the patient and his or her family. An important issue in this regard is salt intake. Although patients may deny adding salt to food, they often do not realize that many foods, particularly processed foods, are inherently high in salt. Society guidelines recommend avoiding excessive salt intake (>5g/day) in all patients with heart failure, irrespective of the ejection fraction [46,154]. This level of salt restriction corresponds to a 2- to 3-gram/day sodium diet, which is the usual recommendation, although there are no clinical trials that establish the beneficial role of dietary sodium restriction in heart failure. Furthermore, sodium restriction can result in poor dietary quality, with inadequate macronutrient and micronutrient intake [10]. Depending on need, patients are given a list of common foods that are high in salt. Together, a treatment plan is devised in which the patient is allowed to have some preferred salty food on a weekly or monthly basis. Thus, the patient does not feel deprived and is more likely to follow the prescribed diet. Patients with well-controlled heart failure are usually able to tolerate the occasional addition of a salty food to their diet, whereas those with advanced heart failure may experience signs of congestion, fluid retention, and dyspnea on ingestion of even a very minimal amount of salty food. Dietary instruction should take into account ethnic preferences and may require individualized counseling by a dietitian. Although some patients with heart failure are obese, other patients with advanced heart failure experience a syndrome of chronic wasting, which can be exacerbated by unnecessary dietary restrictions. Frequent, small meals may combat the effect of anorexia caused by congestion of the gastrointestinal tract. Instructions on the beneficial effect of controlling oral fluid intake should be provided to patients with advanced heart failure, with or without hyponatremia. The ideal amount of fluid restriction remains unclear; in practice, a fluid restriction of 1.5–2 L/day may be considered to alleviate symptoms in patients with severe or advanced heart failure [46].

Socialization



On initiation of a treatment plan, patients are asked if they have any hobbies, if they belong to clubs, and how they socialize. Due to the recent decline in the progression of the disease, an increasing number of patients are able to work until they are in the advanced stages of this syndrome.

Depression



Depression in heart failure contributes to a decreased quality of life and inability to maintain activities of daily living [132]. Among patients with heart failure, those who are hospitalized report the highest incidence of depressive symptoms (78%) [133].
Assessment for depression in patients with heart failure is just as essential as the assessment of other cardiovascular risk factors [134]. Practitioners should not dismiss mild depression, as its presence is well documented in heart failure intervention trials [135]. Evidence supports a relationship between depression and poor heart failure outcomes, including increased frequency of hospitalizations, worsening quality of life, and increased mortality, which further supports to the need for depression screening in patients with heart failure [10,135].


PATIENT OUTCOMES




Evidence Based Practice Recommendation

The ACC/AHA/HFSA asserts that in patients heart failure and suspicion of
          sleep-disordered breathing, a formal sleep assessment is reasonable to confirm the
          diagnosis and differentiate between central and obstructive sleep apnea.
https://www.ahajournals.org/doi/10.1161/CIR.0000000000001063

             Last Accessed: November 17, 2025
Level of Evidence: 2a (Moderate
          recommendation based on moderate-quality evidence from one or more randomized controlled
          trials)


As noted, enrollment in heart failure clinics has resulted in a significant reduction in readmissions to the hospital, as well as emergency department visits. Despite the fact that traditional aspects of disease progression, such as mortality and readmission, are important and useful outcomes with which to judge the efficacy of a heart failure management program, patient-centered outcomes, such as functional status and quality of life, are increasingly recognized as important markers of healthcare quality. The term "quality of life" has come to be perceived as synonymous with patient-rated, nonclinical aspects of health status, whereas functional status is defined as the ability to exercise measured by NYHA classification and peak oxygen consumption. Often, these terms are used interchangeably, and progress or deterioration of one can directly affect the other.
Knowing the patient's quality of life and functional status at the onset of a new heart failure intervention, such as enrollment in the heart failure clinic, is helpful in assessing the ongoing progress of each patient. Fatigue, a major symptom of heart failure, is sometimes difficult to measure. Drugs such as ACEIs and beta-blockers can help to improve levels of fatigue. Fatigue can also be influenced by feelings of depression related to chronic illness [125].

COMPLIANCE



Noncompliance with heart failure treatment plans was found
        to be common and appeared to increase as heart failure progressed. There are many reasons
        that patients may not comply with a therapeutic regimen. Lack of knowledge, poor motivation,
        decreased understanding, lower perceived self-efficacy, forgetfulness, and decreased support
        from family and other caregivers have been identified as factors that contribute to
        noncompliance. Patients may not comply with a prescribed regimen because they are
        unconvinced of the benefits of doing so or because they perceive that the side effects or
        inconveniences of following the regimen outweigh any benefits. If cost is a factor in
        noncompliance, suggestions for lower-cost medications or financial assistance programs
        should be provided. Another important factor that contributes to patient noncompliance and
        rehospitalization for worsening heart failure is inadequate discharge planning and follow-up
        after discharge.
The management of heart failure in elderly persons is often made more challenging by the presence of multiple coexisting problems. These factors contribute to the increased vulnerability of elderly patients to noncompliance and rehospitalization for heart failure and include:
    
	The presence of comorbidities such as diabetes, chronic lung disease, and stroke
	Polypharmacy
	Financial concerns
	Physical and cognitive limitations
	Inadequate social support and social isolation
	Depression and anxiety


Clinicians who do not consider these factors when caring for elderly patients with heart failure can contribute to patient noncompliance.
A few studies have examined the role of healthcare provider compliance with heart failure practice guidelines and the impact on patient outcomes [109,110]. Despite the publication of consensus guidelines that established standards for heart failure medical therapy, many patients are still not prescribed ACEIs, do not receive them in adequate doses, and/or are prescribed drugs that may have deleterious effects on heart failure. The use of ACEIs for the treatment of heart failure in the community setting has increased, but the use has remained below recommendations in practice guidelines. More cardiologists than noncardiologists were found to conform to published guidelines for the management of patients with heart failure. Specifically, more cardiologists than generalists were likely to use ACEIs for the treatment of mild, moderate, and severe heart failure and titrated doses proved to be efficacious in clinical trials. Other studies have found that patients who were referred to heart failure specialists had fewer hospitalizations.


11. FUTURE OF HEART FAILURE TREATMENT



HEART FAILURE CLINICS



A major challenge is to identify the combination of interventions within a given program that is effective. Because there have been no studies that compare the relative effectiveness of different programs or that compare individual components or combinations of components within programs, there remain several unanswered questions. For example, is a truly multidisciplinary team necessary, or is it sufficient for teams of nurses and physicians to manage patients? Until there is research available, identification of the components common to successful programs that are adaptable to a variety of communities and settings can provide guidance to clinicians. Optimization of medical therapy based on consensus heart failure guidelines is an important aspect of care for heart failure programs.
In making decisions about which components to include in a heart failure program, the characteristics of the target population should be examined. For example, if the heart failure population to be targeted consists of very elderly patients, a program that includes some component of home care is likely to be more successful given the mobility and transportation difficulties experienced by many elderly patients. In addition, elderly patients are a more vulnerable population due to often unresolved social and financial issues. The inclusion of mechanisms to address these issues is important to the success of a program.
Another challenge is determining how to implement a heart failure clinic outside an academic center, as most research has been done in academic medical centers. Many of the heart failure programs were formed in academic medical centers to conduct pharmaceutical trials or to manage patients before and after heart transplantation. Community-based programs are trying to provide the intensive care these patients require, although reliable sources of reimbursement for the commitment of specialized nursing are just beginning to become available. Implementation of a heart failure clinic in a community setting not associated with an academic medical center depends on guidance from committed, experienced clinicians. Cardiologists and experienced cardiovascular advanced practice nurses manage many successful heart failure programs in a variety of communities across the United States.
An integral part of any heart failure program is evaluation, and every program should include a plan for evaluation of its effectiveness. Evaluation of the impact of a program allows for refinement to improve program effectiveness and provides data when seeking reimbursement for a program from managed care organizations and insurance companies [131].

NURSING IMPLICATIONS



Heart failure clinics managed by nurses can take a variety of approaches. Nurses can manage these patients in close collaboration with a physician, as part of an interdisciplinary team, or as primary care providers. Outcomes in these clinics are significant and include a dramatic cost savings. Despite increased outpatient costs, initial time spent with the patient and his or her family in the outpatient setting can result in a decrease in inpatient admissions. Nurses, by their ability to address the myriad concerns of this population, have demonstrated that the total care given to the patient ultimately has the potential to increase patient quality of life and to decrease unnecessary readmission for heart failure.
The term "heart failure" has a negative connotation. It is important for the nurse caring for patients with heart failure to convey an attitude of hopefulness, even during the advanced stages of the disease. It is imperative that nurses remember that their beliefs about adherence will influence the way they interact with the patient. If a nurse believes that older persons or those with little education will not comply with their treatment, that belief will be conveyed nonverbally to the patient and may influence the patient's comprehension. Change is always possible, but it is built on honesty. Finally, the care of patients with heart failure should include those close to them. Including these significant others not only identifies potential problems before they occur but gives the patient a broader base of support. In essence, to treat heart failure effectively, a team and a plan are necessary. Although some may say such an approach is "cookbook medicine," the proof is in the outcomes. Studies have shown that patients treated in formal programs have lower hospitalization rates, fewer emergency visits, and a higher quality of life, functional status, and level of satisfaction with their care. With a team in place, work may be delegated. Nurses keep in contact with the patients at home on a regular basis, heading off problems before they become crises. Heart failure specialists and others are available if their input is necessary. With a formal plan, adherence to evidence-based guidelines can be guaranteed. A program can, therefore, be proactive instead of reactive, concentrating on keeping patients healthy, instead of dealing with acute exacerbations. A team approach to heart failure management can be implemented in most traditional or managed-care outpatient settings [120].
Regardless of the methods utilized in identifying, communicating with, and treating patients with heart failure, some indicators of the success of interventions are required. Financial outcomes are frequently the easiest to obtain and measure. Seventy-two percent of heart failure clinics employ outcome measures other than financial data for their patients. Additionally, quality of life is measured in 58% of patients attending heart failure clinics, as this is perceived to be an important goal of a program treating patients with advanced disease [19].
Perhaps one of the most important requirements of a heart failure clinic is a suitable medical information system to allow tracking of key measurement parameters. The data set should also serve as an electronic medical record capable of monitoring frequent changes in medications and adverse reactions. A reporting feature of the software is also important to provide an up-to-date summary of information and testing should patients present to the emergency department or require hospital admission. Remote access enhances the value of the data set, particularly when the clinic personnel are limited. Few of the commercially available electronic records are ideal for the management of chronic heart failure, but this will probably change as the need becomes more apparent.

PREVENTION



Coronary artery disease has emerged as the major etiologic
        factor in the development of heart failure in the United States and other developed nations.
        As techniques used for percutaneous and surgical revascularization continue to improve, the
        ability to protect myocardium from ischemia and/or infarction can only be expected to
        increase. An exciting possibility is the potential for delivery of growth factors, such as
        vascular endothelium growth factor or basic fibroblast growth factor, to areas of myocardium
        jeopardized by insufficient blood flow as a result of atherosclerotic coronary artery
        disease. Coronary artery growth factor therapy is an intriguing possibility as a means of
        protecting myocardium and preventing heart failure.
Treatment of risk factors for coronary artery disease should be a high priority. Use of a 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase inhibitor, simvastatin, in the 4S trial not only improved survival but also significantly reduced the future risk of developing heart failure. Another area of concern is the treatment of hypertension. When hypertension is treated, the impact on preventing heart failure is substantial. In the Systolic Hypertension in the Elderly Program (SHEP), treatment of elderly patients with systolic hypertension resulted in a 49% reduction in the likelihood of developing heart failure [136]. Many trials have shown that control of hypertension reduces the risk of heart failure. Although the magnitude of the benefit varies with the patient population, target blood pressure reduction and effective hypertension treatment invariably reduces heart failure events [10]. The AHA/ACC/HFSA guideline provides recommendations for the management of other risk factors for heart disease including, iron deficiency, anemia, sleep disorders, and type 2 diabetes [10]. These chronic conditions complicate the management of heart failure and can have a significant impact on its prognosis [10]. For select interventions, the AHA/ACC/HFSA guideline includes value statements with high-quality published economic analysis [10].
It will take a concerted and sustained effort by numerous parties, including the government, pharmaceutical companies, consumer and physician groups, and enlightened health maintenance organizations, to bring about change in this area. If risk factor management can be improved, it would have a substantial effect on the incidence of heart failure and its clinical sequelae.
What is needed is a means of reliably and inexpensively screening a population at risk for early indicators of cardiac dysfunction. Some evidence suggests that the family of natriuretic peptides (i.e., ANP and BNP) that are released from the heart in response to stretch may be useful to detect evidence of incipient heart failure. One study found that among patients at risk of heart failure, BNP-based screening and collaborative care reduced the combined rates of left ventricular systolic dysfunction, diastolic dysfunction, and heart failure [137]. Results such as these could potentially lead to routine screening of populations at risk with a blood test to help select patients for early initiation of neurohormonal blockade. The ACC/AHA/HFSA 2022 update supports the use of BNP-based screening for initial diagnosis, risk stratification, early intervention, and prevention [10].
In addition to earlier initiation of neurohormonal blockade during the preclinical phase of heart failure, there are several promising neurohormonal blockers that are currently under investigation. Endothelin is an extremely potent vasoconstrictor. It also promotes hypertrophy of cardiac myocytes and stimulates other neurohormonal systems. Circulating endothelin levels have been shown to be elevated in patients with heart failure [138,139]. In experimental animal models of heart failure, the chronic administration of endothelin receptor blockers improves cardiac function and hemodynamic variables. Other endothelin blockers are in development and clinical trials are either planned or under way with several of these drugs.

SURGICAL TREATMENT



New surgical techniques and improvements of more established therapies designed to improve or replace cardiac function have been developed over the past decades. These techniques fall into three major categories: conventional surgical treatment applied to patients not previously approached, attempts to augment intrinsic cardiac function, and cardiac replacement strategies.
In the first category are revascularization and mitral valve surgery. The major emphasis in the former has been to better define which patients with severe left ventricular dysfunction are likely to respond to aggressive and complete revascularization.
Four major approaches to augmentation of diseased myocardium
        have been instituted—three clinically and one still in animal models. These include
        cardiomyoplasty, left ventriculectomy, transmyocardial laser revascularization, and
        myocyte/myoblast cell transplantation. The newest and potentially most exciting technique to
        rehabilitate diseased and dysfunctional myocardium is muscle cell transplantation using
        either skeletal myoblasts or fetal cardiomyocytes. Finally, cardiac replacement strategies
        have continued to evolve and are anticipated to bring continued new approaches to the
        treatment of end-stage heart failure. A number of new immunosuppressive agents that are more
        efficacious and less toxic have been released for clinical use or are in clinical trials.
        More than 5,000 heart transplants are performed annually worldwide, while the estimated need
        for organ replacement is, at minimum, 10 times that number [140].
The expanded use of permanent mechanical VADs is becoming an important part of the treatment of heart failure. According to the Organ Procurement and Transplantation Network, improvements in VAD technology have led to one-year survival rates approaching those of heart transplant [141]. Devices have been extensively studied in the setting of bridging to transplantation. Current devices are still bulky, require a sternotomy, and are energy inefficient given the assumed need of pulsatile flow.

STEM CELL THERAPY



In the last several years, the understanding that regenerative processes exist at the level of the myocardium has placed stem cell research at the center stage of cardiology. Through cellular therapies, the concept of "growing" heart muscle and vascular tissue and manipulating the myocardial cellular environment has revolutionized the approach to treating heart disease.
Cell transplantation is the first therapy designed to treat the underlying injury in heart failure—cardiomyocyte and vessel cell death—and bring us closer to the ambitious goal of myocardial regeneration. Since 1998, when functional repair after injection of autologous skeletal myoblasts into the injured heart was first reported, a variety of cell types have been proposed for transplantation in different stages of cardiovascular disease. It now appears clear that cell-based cardiac and vascular repair is feasible, both early and later in the disease process. However, many questions about the technology remain. Cardiac regeneration, literally regenerating contractile cardiac muscle, functional vasculature, and electrical conductance in a fibrous, dilated, and underperfused scar, is the ultimate goal. In summary, cell-based cardiovascular repair offers unprecedented potential to treat the underlying injuries associated with cardiovascular disease and ultimately perhaps reverse the disease process [142,143].

GENE THERAPY



Using modern techniques of linkage analysis, investigators have uncovered genetic mutations that result in a number of inherited cardiovascular diseases, including hypertrophic cardiomyopathy. Genetic variants have been implicated in 25% to 40% of patients with dilated cardiomyopathy with a positive family history but also in 10% to 30% of patients without a recognized family history [10]. Progress in uncovering point mutations that lead to dilated cardiomyopathy should help reveal intracellular pathways and mechanisms that give rise to the heart failure phenotype. Phenotype and family history are important for identifying patients for whom genetic testing is most likely to yield clinically relevant information [10].
Progressive changes in response to injury lead to structural and functional changes that are the cause of heart failure in most patients. The likelihood and rapidity of the development of heart failure appears to vary greatly among patients, suggesting that there may be genetic modifiers of the rate of progression. The AHA/ACC/HFSA 2022 guideline recommends genetic screening and counseling in first-degree relatives of select patients with either genetic or inherited cardiomyopathies. The goals of such screening are early detection and intervention to decrease heart failure progression and sudden death [10].
The use of polymerase chain reaction amplifications of DNA obtained from white blood cells makes analysis of the presence of various polymorphisms relatively easy to accomplish. The application of this technique prospectively in a large population should help uncover associations between polymorphisms and changes in the rate of progression of disease. This information will help to not only provide insights into mechanisms of heart failure but also provide therapeutic targets for intervention [136].


12. JOINT COMMISSION GUIDELINES FOR HEART FAILURE



The Joint Commission Certification Program for Disease-Specific Care (DSC) provides a comprehensive evaluation of disease or condition-specific services. The Joint Commission's certification is based on an assessment of compliance with relevant standard and criteria, the effective use of clinical guidelines, and outcomes measurement [144].
There are two stages of DSC certification programs. The first
      stage is comprised of collection and analysis of four or more performance measures defined by
      the facility, two of which are required to be related to or identified in clinical practice
      guidelines for that program [144]. The second
      stage involves adoption of standardized performance measures as defined by the Joint
      Commission. Six core measures have been established by the Joint Commission for heart failure
      center certification [145]: 
	Beta-blocker therapy prescribed for left ventricular systolic dysfunction (LVSD):
            Beta-blocker therapy (i.e., bisoprolol, carvedilol, or sustained-release metoprolol
            succinate) is prescribed for patients with heart failure and LVSD. For the purposes of
            this measure, LVSD is defined as chart documentation of a left ventricular ejection
            fraction less than 40% or a narrative description of left ventricular systolic function
            consistent with moderate or severe systolic dysfunction.
	Post-discharge appointment: Patients for whom a follow-up appointment for an office
            or home health visit for management of heart failure was scheduled within seven days
            post-discharge and documented including location, date, and time.
	Care transition record transmitted: A care transition record is transmitted to a
            next level of care provider within seven days of discharge containing all of the
            following: 	Reason for hospitalization
	Procedures performed during this hospitalization
	Treatment(s)/service(s) provided during this hospitalization
	Discharge medications, including dosage and indication for use
	Follow-up treatment and services needed (e.g., post-discharge therapy, oxygen
                  therapy, durable medical equipment)



	Discussion of advance directives/advance care planning: Patients who have
            documentation in the medical record of a one-time discussion of advance
            directives/advance care planning with a healthcare provider.
	Advance directive executed: Patients who have documentation in the medical record
            that an advance directive was executed.
	Post-discharge evaluation: Patients who receive a re-evaluation for symptoms
            worsening and treatment compliance by a program team member within 72 hours after
            inpatient discharge.


In 2019, the Joint Commission, in collaboration with the AHA, began offering an advanced certification in heart failure [146]. This certification requires that organizations comply with current Joint Commission standards for disease-specific care and participate in the AHA's Get With the Guidelines heart failure registry [147].

13. CONCLUSION



As discussed, the economic and psychosocial effects of heart failure, a chronic and debilitating disease, are great. Although advances in the assessment and treatment of heart failure have been increasing, additional steps should be made to ensure that patients receive the most appropriate care, based on evidence-based guidelines and recommendations. One of the most feasible plans to decrease morbidity and mortality associated with heart failure is the implementation of guideline-directed treatment protocols under the auspices of heart failure clinics, which have the resources to address provision of services, provide effective patient education, assure adherence to therapy and follow-up, manage comorbidities, and respond promptly to adverse clinical events.
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Hypertension: Strategies to Improve Outcomes



Course Objective



The purpose of this course is to provide healthcare professionals with the
          information necessary to develop treatment regimens associated with optimal adherence and
          provide adequate patient education, counseling, and support to patients with
          hypertension.

Learning Objectives



Upon completion of this course, you should be able to:
	Apply epidemiologic trends in hypertension to current practice so at-risk patient populations can be more easily identified, assessed, and treated.
	Utilize knowledge of the pathophysiology of hypertension to create comprehensive treatment strategies that target critical pathways in disease development and progression.
	Identify the nonpharmacologic interventions for hypertension that are supported by contemporary evidence and are in adherence with guideline recommendations.
	Discuss the risks and benefits of pharmacologic approaches to hypertension management.
	Describe strategies to improve patient adherence to hypertension medication by developing treatment regimens associated with optimal adherence and providing adequate patient education, counseling, and support.
	Analyze necessary modifications in hypertension treatment for special populations.




14. INTRODUCTION



Hypertension is a significant cause of morbidity and mortality and a major modifiable risk factor for cardiovascular disease (CVD) as well as stroke, end-stage renal failure, and peripheral vascular disease [1,2,3,4]. The majority (approximately 75%) of adults with CVD comorbidities have hypertension, and poor control of hypertension further exacerbates CVD risk [4,5]. Hypertension is also associated with shorter overall life expectancy [6]. The goals of hypertensive management are to reduce elevated blood pressure, reduce overall cardiovascular risk, and prevent end-organ damage [3]. These goals can be effectively accomplished through lifestyle interventions, diet, exercise, and appropriate pharmacologic treatment.
While the rates of blood pressure control in hypertensive patients have improved, the management of hypertension remains far from optimal. As of 2020, only 48.3% of all adults with hypertension had adequately controlled blood pressure [1]. One reason for this is poor adherence to antihypertensive medications. About half of patients being treated discontinue their antihypertensive medications within one year [7]. A study of older adults found that 14.1% had low medication adherence and 27.0% had a non-persistent medication possession ratio, reflecting an extended amount of time between prescription fills; 33.7% of the patients studied had uncontrolled blood pressure [8]. Moreover, although certain patient populations (e.g., older adults, non-Hispanic Black Americans, patients with diabetes and/or chronic kidney disease [CKD]) are experiencing higher rates of antihypertensive treatment, they continue to experience high rates of inadequately controlled blood pressure [9]. Importantly, continued efforts are needed to close treatment gaps and establish the benefits of antihypertensive therapy in all patients with hypertension.

15. EPIDEMIOLOGY OF HYPERTENSION



Approximately 122 million Americans (47%) have hypertension
      (defined as systolic blood pressure [SBP] ≥130 mm Hg and/or diastolic blood pressure [DBP] ≥80
      mm Hg), while another 28.5% have prehypertension [1]. Prehypertension is defined as blood
      pressures ranging from 120–139 mm Hg systolic and/or 80–89 mm Hg diastolic in those
      individuals identified at high risk for developing hypertension and as potentially receiving
      benefit from early intervention with antihypertensive therapy [1,10]. However, these data do not reflect how many patients suffer from
      hypertension but remain undiagnosed. Analysis of electronic medical records reveals that the
      diagnosis rate of prevalent hypertension is 62.9% while the diagnosis rate of incident
      hypertension is 19.9%, leaving many patients underdiagnosed [11]. Underdiagnosis is particularly common among survivors of transient
      ischemic attack (TIA) or minor stroke, due largely to medium-term variability in blood
      pressure measurements [12].
For individuals with hypertension, roughly 61% are aware of their hypertension, with nearly 43% receiving antihypertensive treatment [1]. However, as noted, only 47% have their hypertension adequately controlled [1]. Of those with uncontrolled hypertension, 39% are not aware of their hypertension [1]. While the exact prevalence of resistant hypertension is unknown, clinical trials suggest that it involved an estimated 20% to 30% of study participants [13]. Resistant hypertension is defined as blood pressure remaining above goal despite antihypertensive therapy consisting of at least three different classes of antihypertensive agents [13]. Analysis further indicates that approximately 28% of U.S. adults have undiagnosed hypertension [1]. By 2030, it is projected that 41.4% of all U.S. adults will have hypertension, an 8% increase from 2013 [4].
Risk factors for the development of hypertension include, but are not limited to, age, ethnicity, familial history of hypertension and genetic factors, lower levels of physical activity, weight gain, use of tobacco, environmental factors (e.g., noise, air pollution), and dietary factors such as inadequate intake of fruits and vegetables [1]. Importantly, controlling dietary and lifestyle risk factors has the potential to significantly lower or prevent many cases of hypertension [14].
RACE/ETHNICITY AND SPECIAL POPULATIONS



In the United States, the prevalence of hypertension in Black Americans is among the highest in the world [1]. The overall prevalence of hypertension in Black Americans is approximately 58% [1,15]. Black Americans develop hypertension earlier in life, with much higher average blood pressures compared with White Americans [15]. Thus, they face greater morbidity and mortality due to hypertension, with greater rates of fatal and nonfatal stroke, death due to heart disease, and end-stage kidney disease [16]. The highest rates of hypertension within the Black community tend to be among individuals who are middle-aged or older, physically inactive, typically overweight or obese, and have type 2 diabetes [16].
In Hispanic Americans, data indicate that rates of hypertension may be similar or lower than non-Hispanic White Americans [1]. Black Hispanics are at greater risk of hypertension than White Hispanics, as data shows higher income, better-educated Black Hispanics have higher rates of hypertension than lower-income, less-educated White Hispanics [1]. In Mexican Americans, 47.9% of men and 30.3% of women have hypertension [1]. Among Hispanic subpopulations, Puerto Rican Americans experience the highest mortality rate associated with hypertension (154.0 per 100,000) and Cuban Americans report the lowest (82.5 per 100,000) [17].
While efforts to raise awareness about hypertension and the
        importance of receiving antihypertensive treatment have been successful, substantial ethnic
        disparities remain in adequately controlling hypertension. Non-Hispanic Black Americans, for
        example, have the poorest rates of blood pressure control, with 78% higher odds of poorly
        controlled blood pressure than that of White Americans [1].
Treatment disparities associated with hypertension are not
        limited to a particular race or ethnicity; older adults are also affected. While awareness,
        treatment, and control of hypertension in individuals 65 years of age and older have
        improved, 76.5% have blood pressures greater than 140/90 mm Hg [1]. Indeed, among those 80 years of age and
        older, only 38% of men and 23% of women meet blood pressure targets advocated in clinical
        guidelines [18]. Hypertension control is
        extremely poor in women 50 to 79 years of age, with only 36.1% of hypertensive women in this
        age-group having adequately controlled blood pressure [19]. In postmenopausal women receiving hormonal therapy, hypertension is the
        most common comorbidity, with a prevalence of 34%, and is associated with significantly
        higher medical expenditures [20].

MORBIDITY AND MORTALITY ASSOCIATED WITH HYPERTENSION



In addition to being a significant risk factor for CVD,
        hypertension is also a significant risk factor for stroke. For every 20/10 mm Hg increase in
        blood pressure, the mortality from ischemic heart disease and stroke doubles. Therefore,
        effectively reducing blood pressure will significantly reduce cardiovascular risk [21]. More specifically, antihypertensive
        therapy can reduce the incidence of myocardial infarction (20% to 25%), stroke (35% to 40%),
        and heart failure (>50%) [22]. Thus,
        effective antihypertensive treatment is critical in reducing the morbidity and mortality
        associated with hypertension. Hypertension is frequently comorbid with adverse
        cardiovascular outcomes and contributes to significant healthcare utilization; 69% of
        patients with a first myocardial infarction, 77% with a first stroke, and 74% with
        congestive heart failure have blood pressure >140/90 mm Hg [3]. Furthermore, essential hypertension
        contributes to more than 17 million hospitalizations, nearly 57 million office visits,
        779,438 emergency department visits, and 3.8 million outpatient visits annually [1].
In 2022, there were 131,454 deaths attributable to hypertension and 613,121 any-mention deaths attributable to hypertension [1]. The death rate for Black individuals was significantly higher than for White individuals: 299.8 and 198.7 (per 100,000 population) for Black men and women, respectively, compared with 188.6 and 135.9 for White men and women, respectively [1]. As noted, hypertension is associated with significant healthcare expenditures, with estimated annual costs of $49 billion [1].
These prevalence and epidemiology data indicate that the prevention and management of hypertension is far from optimal. Addressing missed opportunities for adequate control of hypertension would lead to reduced associated morbidity and mortality [1].


16. UNDERSTANDING THE PATHOPHYSIOLOGY OF HYPERTENSION



The underlying pathophysiology of hypertension and coronary heart disease follow two
      pathways: atherogenesis and increased cardiac afterload [23]. Endothelial injury induced by hypertension impairs the synthesis and
      release of nitric oxide and promotes inflammatory markers, an inflammatory process that
      figures prominently in the pathogenesis of both hypertension and atherosclerosis [23,24]. While hypertension accelerates the development of atherosclerosis,
      sustained periods of elevated blood pressure have a deleterious effect by destabilizing
      atherosclerotic lesions (i.e., plaque rupture) in the vasculature and contributing to acute
      coronary events through thrombogenesis [23].
      Similarly, mechanisms responsible for blood pressure maintenance (e.g., the
      renin-angiotensin-aldosterone system [RAS]) also promote atherosclerosis [23].
Increased cardiac afterload due to sustained periods of uncontrolled hypertension contributes to the development of left ventricular hypertrophy [25,26]. While left ventricular hypertrophy reduces coronary blood flow, it also serves as an independent predictor of adverse cardiovascular outcomes (e.g., heart failure, cardiac death) [23]. Importantly, even in the absence of coronary heart disease, hypertension can induce myocardial ischemia [23].
Newer hypotheses regarding the pathogenesis of hypertension include sympathetic overactivity, which may result from obesity [27]. For instance, animal studies show that rabbits fed a high-fat diet experienced elevated mean arterial pressure and renal sympathetic nerve activity after one week. When the rabbits resumed a normal diet, mean arterial pressure remained elevated, as did renal sympathetic nerve activity [28]. Additionally, a study of obese hypertensive rats demonstrated that sensory denervation of white adipose tissue decreased renal sympathetic activity and mean arterial pressure, likely through inhibition of the adipose afferent reflex. Lidocaine inhibition of neurons in the paraventricular nucleus produced a similar result, suggesting a central pathway for renal sympathetic overactivity [29]. More research is needed in this area.
It is also proposed that hypertension has an immunologic basis. Studies have revealed that hypertension is associated with renal infiltration of immune cells and that immunosuppression (either pharmacologically or pathologically induced) results in reduced blood pressure. Additionally, T lymphocytes and T-cell derived cytokines (e.g., interleukin 17) may play an important role. One hypothesis is that prehypertension results in oxidation and altered mechanical forces that lead to the formation of neoantigens. The neoantigens are presented to T cells, which leads to T-cell activation and infiltration of critical organs (e.g., the kidneys), resulting in persistent or severe hypertension and end organ damage. Activation of the sympathetic nervous system and noradrenergic stimuli has also been shown to promote T-lymphocyte activation and infiltration and contribute to the pathophysiology of hypertension [30,31,32,33,34,35].
In older adults, alterations in arterial structure and function
      promote age-associated increases in hypertension. Large blood vessels become less flexible,
      which initiates a complex cardiovascular cascade that ultimately results in increased
      myocardial oxygen demand and limited organ perfusion. These effects are further enhanced by
      coronary stenosis. Progressive renal dysfunction further promotes hypertension through
      increased sodium, reduced sodium-calcium exchange, and decreased potassium excretion, which
      may lead to hyperkalemia [36].
While the effects of age and vascular risk factors have been well studied in older adults, more recent data indicate that subtle effects from hypertension develop insidiously earlier in life, with observed effects in young adults [37]. These data emphasize and support the need for early intervention and optimal control of hypertension.
SYSTOLIC VERSUS DIASTOLIC HYPERTENSION MANAGEMENT



Historically, clinicians have focused on reducing DBP vis-à-vis SBP in terms of controlling hypertension, and the issue of elevated SBP went largely unaddressed in most patients with hypertension, particularly older adults. Indeed, survey data show that the majority of physicians (75%) fail to treat elevated SBP (140–159 mm Hg) in older patients [38]. However, evidence continues to accumulate that indicates SBP is a major risk factor for CVD and thus warrants intervention [39].
Changes occur in blood pressure with increasing age. SBP
        rises continuously throughout life, whereas DBP rises until about 50 years of age and then
        plateaus [40]. Thus, diastolic hypertension
        (with or without elevated SBP) is a prominent cardiovascular risk factor before 50 years of
        age, and systolic hypertension is after 50 years of age [41]. Importantly, studies show that controlling isolated systolic
        hypertension reduces total and cardiovascular mortality, stroke, and heart failure [42,43,44]. As the population
        ages, greater emphasis should be placed on treating systolic hypertension, because
        unattended SBP will lead to increased cardiovascular and renal disease [39].

WHITE-COAT HYPERTENSION



White-coat hypertension is defined as situational elevated blood pressure observed in the presence of a healthcare professional in a clinical setting in contrast to normal blood pressure measurements (in the same patient) obtained through ambulatory or home blood pressure monitoring [10]. Although its criteria may vary, as many as 20% of patients diagnosed with hypertension may be subject to this effect [45]. Antihypertensive therapy for white-coat hypertension is of limited benefit and typically not indicated [10]. Once diagnosed, the patient can be instructed on the importance of judiciously monitoring his or her blood pressure at home. If home monitoring is used, careful calibration of the blood pressure monitor and thorough patient education are essential [46]. Ambulatory blood pressure monitoring may provide a more accurate depiction of variations in day and nighttime blood pressure and be helpful for further assessment of cardiovascular risk. Evidence supports serial blood pressure monitoring at three months after initial diagnosis, then every six months thereafter [47].
Despite little urgency to treat, white-coat hypertension is not an entirely benign condition, as it has been associated with an elevated stroke risk and cardiovascular risk compared to normotensive controls [48]. Patients also have a 1.5 to 2 times increased risk of developing new-onset diabetes mellitus or sustained hypertension compared to normotensive patients [48]. Firm guidelines for the treatment of white-coat hypertension are lacking, but some experts believe that cardiovascular risk factors and documented end-organ damage should be considerations for beginning treatment [49].

RESISTANT HYPERTENSION



As previously stated, resistant hypertension is defined as blood pressure that remains above target goal despite the use of at least three different classes of antihypertensive therapies at optimal doses, with one being a diuretic [13]. Approximately 20% of patients being treated for hypertension meet this criterion [50]. Making the diagnosis, however, requires that all causes of pseudoresistance be ruled out, namely improper blood pressure measurement, inadequately prescribed medications, poor adherence to an adequate medication regimen, and white-coat hypertension [51]. In resistant hypertension, blood pressure remains uncontrolled due to persistently elevated SBP [13]. Patients with resistant hypertension typically have a high cardiovascular risk factor burden and systemic comorbidities (e.g., obesity, diabetes, CKD) [13]. As the population ages and the incidence of obesity, diabetes, and CKD continues to rise, the number of patients with resistant hypertension will increase as well. Due to the need for multiple antihypertensive therapies, clinical practice guidelines for resistant hypertension indicate that treatment is largely empiric [13].
Despite the resistance to respond to treatment in these patients, there is some evidence that this form of hypertension could be more effectively treated. A 2012 randomized controlled trial demonstrated a significant reduction in SBP and DBP when subjects exercised on a treadmill three times per week for 8 to 12 weeks. By the end of the study, SBP was reduced by 6±12 mm Hg, while DBP was reduced by 3±7 mm Hg [52]. Another way to approach treatment for resistant hypertension is with the addition of spironolactone into the medication regimen. As an add-on to three-drug therapy, spironolactone resulted in significant decreases in SBP as measured by ambulatory monitoring. Significant decreases in DBP were not observed [53].
Newer therapies on the rise for resistant hypertension include denervation of renal arteries and aldosterone synthase inhibition. Sympathetic hyperactivity in the renal arteries is thought to contribute to hypertension via vasoconstriction and renin release; removal of this stimulus by denervation should therefore decrease blood pressure. The procedure can be done as a minimally invasive surgery with the use of a catheter and radiofrequency ablation. Clinical trials show that this procedure can result in reductions in blood pressure of 20/10 mm Hg one month after treatment and 31/14 mm Hg 24 months after treatment. Trials are underway to further explore these findings [54]. The newer drug class of aldosterone synthase inhibitors is also being evaluated. The rationale behind this treatment is to reduce the amount of aldosterone produced in the body, thus modifying one stimulus for blood pressure elevation. Though this approach has been shown to significantly decrease blood pressure in patients with primary hypertension, it is only modestly effective in patients with resistant hypertension [55,56].

THE J-CURVE EFFECT IN HYPERTENSION



Although data support that lowering blood pressure improves outcomes in patients with hypertension, this does not apply universally; lower-than-desired DBP can promote adverse cardiovascular outcomes [57]. This inverse relationship between low DBP and adverse cardiovascular outcomes has been known for decades and is referred to as the J-curve effect. The J-curve effect is most pronounced in patients with pre-existing hypertension, coronary heart disease, or left ventricular hypertrophy [57]. Ideally, the DBP should be maintained between 80 and 85 mm Hg in patients with pre-existing cardiac disease [57]. In addition to those with pre-existing CVD, other patient populations who may be impacted by the J-curve effect include older adults and Black Americans [58]. The effect may be intensified by the natural nocturnal decrease in blood pressure; thus, patients should avoid late-night doses of antihypertensives. Orthostatic hypotension can also intensify the J-curve effect [58].
Causes for the J-curve effect are unknown, though some explanations have been offered. One explanation is that a low DBP is the result of greater comorbidity, not necessarily the other way around. Another explanation holds that lower DBP signifies a sicker heart. Third, lower DBP may be associated with the widened pulse pressure that accompanies aortic disease. A fourth explanation points to reduced coronary perfusion as being responsible for the J-curve [59].
Evidence indicates that low DBP is not causal of worse cardiovascular outcomes but rather represents confounding or reverse causation. Therefore, while low DBP can be considered a marker of CVD risk, this risk is not expected to increase with further blood pressure lowering when necessary to control concomitant elevations of SBP. Blood pressure reduction in this setting appears beneficial [60,61]. In one study of older patients with hypertension, intensive treatment with a SBP target of 110 to less than 130 mm Hg resulted in a lower incidence of cardiovascular events than the standard treatment target of 130 to less than 150 mm Hg [62]. An analysis of the association between DBP and CVD events found that as long as DBP is above 55 mm Hg, it is not the low DBP itself that mediates the increased CVD risk seen in these patients but other factors [63]. While the presence of low pretreatment DBP is a noncausal indicator of poor health and increased CVD risk, it should not be a contraindication to more intensive control of elevated SBP among suitable high-risk patients [64].
In high-risk older adults with cardiovascular complications, lowering blood pressure should be done slowly and carefully, avoiding lowering of DBP below 60 mm Hg to minimize decreases in coronary perfusion [57,65]. Because there is limited additional benefit for cardiovascular risk reduction to intensive blood pressure lowering, guidelines are more likely to ease target goals to <140/90 mm Hg, as advocated by the American Diabetes Association and the American Academy of Family Physicians [65,66,67,68].


17. SCREENING FOR HYPERTENSION




Evidence Based Practice Recommendation

The Department of Veterans Affairs and the Department of Defense recommend
        screening adults for elevated blood pressure occur periodically, preferably annually.
https://www.healthquality.va.gov/guidelines/CD/htn/VADoDHypertensionCPG508Corrected792020.pdf

             Last Accessed: September 29, 2025
Strength of Recommendation: Strong
        for


Accurate measurement and assessment are critical in identifying those patients with or at
      risk for hypertension. Patients should be actively encouraged to also monitor their blood
      pressures outside the clinical setting. The 2025 guideline for management of high blood
      pressure in adults screening recommendations are listed in Table
        1
      [69]. The U.S. Preventive Services Task Force
      recommends screening for hypertension in adults 18 years of age and older [70]. A Veterans' Affairs/Department of Defense
      task force recommends that screening occur periodically [71].
Table 1: HYPERTENSION SCREENING RECOMMENDATIONS
	Classification	Systolic/Diastolic Blood Pressure (mm Hg)	Follow-Up
	Normal blood pressure	<120/80	Two years
	Elevated blood pressure	120–129/<80	Three to six months
	Stage 1 hypertension	130–139/80–89	Within two monthsa
	Stage 2 hypertension	≥140/≥90	Within one monthb
	
              aBased on physician's clinical judgment of
                  patient's status and cardiovascular risk factors.
bIf >160/>100 mm Hg, evaluate and treat
                  immediately.


            


Source: [69]



18. NONPHARMACOLOGIC INTERVENTIONS FOR HYPERTENSION



Lifestyle modifications are critical as first-line therapy for both preventing and managing hypertension [72]. In terms of lifestyle changes to manage blood pressure, the JNC 8 endorses the joint guideline from the American Heart Association (AHA) and the American College of Cardiology (ACC) on lifestyle management to reduce cardiovascular risk [73]. This guideline recommends major lifestyle modifications recommended by JNC 7 known to lower blood pressure, including weight loss, increased physical activity, and adoption of the Dietary Approaches to Stop Hypertension (DASH) eating plan [73]. For patients with hypertension who may be overweight or obese, even modest weight loss can reduce blood pressure [74,75]. Regular aerobic physical activity can further facilitate weight loss, decrease blood pressure, and reduce the overall risk of CVD [76,77,78]. Other modes of exercise can provide benefit to patients with hypertension. In addition to aerobic endurance training, dynamic resistance training, combined endurance and resistance training, and isometric resistance training can significantly lower DBP; all of these modes except combined training can lower SBP as well, but this may warrant further study. Additionally, moderate-to-high intensity bouts of aerobic endurance activity, cumulating in less than 210 minutes of exercise per week, demonstrated the largest reduction in blood pressure, suggesting that shorter bouts of more intense exercise are more effective for blood pressure reduction than longer bouts at a lower intensity [79]. The American College of Sports Medicine recommends ≥30 minutes of moderate intensity exercise on most, preferably all, days of the week for patients with hypertension and that this training should be supplemented with resistance exercise as well [80]. Though aerobic activity has been shown to have the greatest blood pressure-lowering effect in hypertensives, the effects of the other modes of training discussed are similar. Clinicians should consider the patient's preference of exercise mode when counseling, as patient choice may improve adherence to an exercise program. Examples of lifestyle modifications and their antihypertensive effects are provided in Table 2.
Table 2: LIFESTYLE MODIFICATIONS TO PREVENT AND MANAGE HYPERTENSION
	Lifestyle Modification	Recommendation	Approximate Systolic Reduction (mm Hg)
	Physical activity	↑aerobic physical activity to at least 30 min/day, most days	4–9
	DASH eating plan	↑fruits, vegetables, and low-fat dairy products; ↓saturated and total fat	8–14
	Restrict sodium intake	↓daily dietary sodium intake to 2.4 g sodium	 2–8
	Moderate alcoholic intake	Limit daily intake to 1 drink for women and 2 for men	 2–4
	Weight loss	Maintain normal body weight (body mass index 18.5–24.9
                kg/m2)	 5–20 per 10 kg weight loss
	Stress reduction	Practice stress reduction measures	 5
	Smoking cessation	Any smoking cessation program	3–4


Source: [73,74,75,76,77,81,82,83,84,85,86,87]



Evidence Based Practice Recommendation

The Department of Veterans Affairs and the Department of Defense recommend
        a dietitian-led Dietary Approaches to Stop Hypertension (DASH) Diet for the treatment and/or
        prevention of hypertension for patients with hypertension and/or interested patients with
        prehypertension and other cardiovascular risk factors.
https://www.healthquality.va.gov/guidelines/CD/htn/VADoDHypertensionCPG508Corrected792020.pdf

             Last Accessed: September 29, 2025
Strength of Recommendation: Strong
        for


Nutrition is a key component for the prevention and management
      of hypertension. Adoption of the DASH eating plan can be very beneficial in reducing blood
      pressure in hypertensive and normotensive patients and in reducing overall CVD [71,82,87]. The DASH eating plan
      reinforces reductions in saturated fat, cholesterol, and total fat while emphasizing fruits,
      vegetables, fat-free or low-fat milk, whole-grain products, fish, poultry, and nuts, and
      reducing lean red meat, sweets, added sugars, and sugar-containing beverages [88]. DASH also focuses on increasing intake of
      potassium, calcium, and magnesium. Importantly, the DASH diet is highly endorsed by the
      AHA/ACC as an effective treatment option for patients with elevated blood pressure [73]. Key nutritional provisions of the DASH
      eating plan are listed in Table 3. When combined
      with exercise and weight loss in overweight or obese patients with high blood pressure, the
      DASH diet results in even greater reductions of blood pressure (−11.2/−7.5 mm Hg [DASH alone]
      vs. −3.4/−3.8 mm Hg [usual diet controls]) and provides physiologic benefits, including
      improvements in vascular function and reduction in left ventricular mass [89].
Table 3: DASH EATING PLAN RECOMMENDATIONS: DAILY NUTRIENT GOALS
	Food Group	Daily Servings	Examples	Significance Source
	
              1,600

              cal/day

            	
              2,000

              cal/day

            	
              2,600

              cal/day

            	3,100 cal/day
	Whole grains	6	6 to 8	10 to 11	12 to 13	Bread, pasta, cereals, oatmeal, brown rice, popcorn	Energy, fiber
	Vegetables	3 to 4	4 to 5	5 to 6	6	Broccoli, carrots, potatoes, spinach, tomatoes, green beans	Potassium, magnesium, fiber 
	Fruits	4	4 to 5	5 to 6	6	Apples, bananas, dates, grapes, oranges, melons, peaches, strawberries	Potassium, magnesium, fiber 
	Fat-free/low-fat milk and milk products	2 to 3	2 to 3	3	3 to 4	Reduced-fat cheese/milk/yogurt	Calcium, protein 
	Lean meats, poultry, fish	3 to 6	≤6	6	6 to 9	Lean, trim visible fat, remove poultry skin, broil or roast	Magnesium, protein 
	Nuts, seeds, legumes	3 per week	4 to 5 per week	4 to 5 per week	4 to 5 per week	Almonds, peanuts, kidney beans, lentils, walnuts	Energy, magnesium, protein, fiber 
	Fats and oils	2	2 to 3	3	4	Soft margarine, vegetable oil, low-fat mayonnaise	— 
	Sweets/added sugars	0	≤5 per week	≤2	≤2	Fruit punch, hard candy, jelly, maple syrup, sorbet and ices, sugar	Low in fat


Source: [88]


Importantly, dietary sodium restriction, alcohol moderation, stress reduction, and smoking cessation can also lower blood pressure. A higher sodium intake is an independent risk factor for developing hypertension [90]. Using multiple lifestyle modifications concurrently can have a synergistic effect on lowering blood pressure and is actively encouraged to reduce cardiovascular risk. For example, in patients with hypertension, simultaneous use of multiple lifestyle changes, such as weight loss, sodium reduction, increased physical activity, limited alcohol intake, and the DASH diet, not only significantly reduces blood pressure but cardiovascular risk as well [91].
The Academy of Nutrition and Dietetics strongly recommends medical nutrition therapy provided by a registered dietitian nutritionist to reduce blood pressure in adults with hypertension [87]. The Academy recommends that the dietitian nutritionist provide medical nutrition therapy at least once per month for the first year, with follow-up sessions at least two to three times per year thereafter to maintain reductions in blood pressure. Their recommendations are based on research indicating significant reductions in SBP (up to 10 mm Hg) and in DBP (up to 6 mm Hg) at 3 months when therapy was provided every other week for a minimum of three sessions; at 6 to 12 months when therapy was provided at least monthly or with follow-up after five or more sessions; and up to four years when therapy was provided at least two to three times per year [87].
Data indicate that stress contributes to hypertension and cardiovascular mortality [85,92]. A meta-analysis examining stress reduction approaches (e.g., biofeedback, relaxation-assisted biofeedback, progressive muscle relaxation, stress management training, transcendental meditation) found that transcendental meditation was effective in significantly lowering blood pressure (−5.0/−2.8 mm Hg) and resulted in improvements in other CVD risk factors [85]. Yoga is an exercise modality that not only reduces high blood pressure in prehypertensive and hypertensive individuals, but can also reduce blood glucose and cholesterol levels, with positive effects on body weight [93,94]. Data show that acupuncture not only improves the circadian rhythm of blood pressure in patients with hypertension but may be superior to pharmacologic therapy in relieving hypertension [95,96].
Despite known risks, an estimated 19.8% of U.S. adults (nearly 1 in 5) use tobacco [97]. Tobacco use is associated with higher rates of CVD (e.g., hypertension, atherosclerosis), pulmonary diseases such as chronic obstructive pulmonary disease and emphysema, and cancer [98]. Thus, hypertensive smokers experience greater rates of morbidity and significantly increased risk of cardiovascular and all-cause mortality than nonsmokers with hypertension [98,99]. Smoking cessation provides immediate benefits, with significant lowering of blood pressure (−3.5/−1.9 mm Hg) and heart rate (−7.3 beats per minute) seen as early as one week after cessation [86].
Another nonpharmacologic approach to reducing blood pressure is flaxseed supplementation. Adding flaxseed to the diet of patients with peripheral arterial disease significantly reduced SBP by 10 mm Hg and DBP by 7 mm Hg after six months [100]. Clinical investigators hypothesized that such a drop in blood pressure would equate to a 30% and 50% reduction in the incidence of myocardial infarctions and strokes, respectively [100]. Flaxseed and its components can be used as adjuncts in the treatment of hypertension, but available data do not support their use as therapeutic agents [101].
Coenzyme Q-10 is another dietary supplement with potential blood pressure control capabilities. When it is added to conventional medications, patients may experience significant reductions in SBP and DBP after eight weeks. Further reductions remain significant after one year [102]. However, experts agree that more well-conducted trials are needed [103].
Fish oil is a popular supplement used by patients suffering from CVD. Meta-analyses reveal that fish oil supplementation can result in statistically significant reductions in SBP and DBP of 2.56 mm Hg and 1.47 mm Hg, respectively. This effect was only observed in patients with hypertension, as normotensive patients experienced only nonsignificant reductions of blood pressure [104].
In 2013, the American Heart Association issued a scientific statement on alternative approaches to lowering blood pressure [105]. It concludes that it is reasonable for clinicians to consider and recommend alternative approaches (such as exercise, yoga, medication, breathing exercises, and acupuncture) as long as they are used under appropriate circumstances and physician supervision. It is important for clinicians to remember that many of these alternative therapies have benefits beyond lowering of blood pressure.

19. PHARMACOLOGIC INTERVENTIONS FOR HYPERTENSION



The major change in the JNC 8 was an adjustment in the blood pressure levels at which pharmacotherapy should be initiated. In the general population of adults younger than 60 years of age, the Committee recommends pharmacologic treatment to lower BP be initiated at SBP ≥140 mm Hg and/or DBP ≥90 mm Hg [39,46]. The threshold levels are slightly higher for adults 60 years of age or older (i.e., ≥150/90 mm Hg) [46].
As discussed, the goals of hypertensive management are to
      reduce blood pressure, reduce overall cardiovascular risk, and prevent end-organ damage
      without adversely affecting quality of life, and effectively treating hypertension
      significantly reduces the incidence of fatal stroke, myocardial infarction, and heart failure
      and prolongs life expectancy [22,39,106,107]. While lifestyle
      modifications and nonpharmacologic treatment options are beneficial in reducing blood
      pressure, approximately 70% of patients with hypertension will require at least two
      antihypertensive agents to reduce blood pressure to within acceptable ranges [3,39,46,106] To reduce cardiovascular risk in patients
      with hypertension, antihypertensive agents should ideally provide effective and sustained
      blood pressure reduction throughout the 24-hour dosing period while attenuating early morning
      surges in blood pressure and reducing blood pressure variability [108]. After antihypertensive therapy is
      initiated, patients should be monitored and treatment adjustments made monthly until the
      desired blood pressure goal is reached [39].
      The JNC 7 recommended that serum potassium and creatinine should be monitored every 6 to 12
      months for patients receiving antihypertensive therapy; however, monitoring these levels was
      not addressed by the JNC 8 [3,39,46]
Pharmacologic treatment options for hypertension include, but are not limited to, thiazide diuretics, aldosterone receptor antagonists, α-adrenergic antagonists, β-blockers, angiotensin converting enzyme (ACE)-inhibitors, angiotensin II receptor blockers (ARBs), calcium channel blockers (CCBs), and direct renin inhibitors (Table 4). The management of hypertension can be challenging given the number of possible combinations of antihypertensive agents that may be needed to effectively reduce blood pressure to target goals.
Table 4: SELECTED ANTIHYPERTENSIVE TREATMENT OPTIONS
	Drug Class	Agents
	Thiazide diuretics	Bendroflumethiazide, hydrochlorothiazide, chlorthalidone, indapamide
	Loop diuretics	Bumetanide, furosemide, torsemide
	Potassium-sparing diureticsa	 Amiloride, triamterene
	Aldosterone receptor antagonistsa	 Eplerenone, spironolactone
	α1-adrenergic antagonistsb	 Doxazosin, prazosin, terazosin
	β-blockersa	 Acebutolol, atenolol, bisoprolol, metoprolol, nadolol, nebivolol,
              propranolol
	α- and β-blockersa	 Carvedilol, labetalol
	ACE inhibitors	 Benazepril, enalapril, fosinopril, lisinopril, perindopril, quinapril, ramipril,
              trandolapril
	Angiotensin II receptor blockers	 Azilsartan, candesartan, eprosartan, irbesartan, losartan, olmesartan,
              telmisartan, valsartan
	Calcium channel blockers	 Amlodipine, clevidipine, diltiazem, felodipine, isradipine, nifedipine,
              nitrendipine, verapamil
	Direct renin inhibitors	 Aliskiren
	Central α2 agonistsa	 Clonidine, methyldopa, reserpine, guanfacine
	Direct vasodilatorsa	Hydralazine, minoxidil
	
              aThe JNC 8 does not recommend for the initial
                  treatment of hypertension.
bThe JNC 8 does not recommend for the treatment
                  of hypertension.


            


Source: [39,109,110,111,112]


An extensive review of all antihypertensive agents is beyond the scope of this course. However, an overview of the most commonly used and recommended approaches will be provided.
DIURETICS



For uncomplicated hypertension in the general non-Black
        population, the JNC 8 recommends the use of a thiazide-type diuretic, CCB, ACE inhibitor, or
        ARB as initial antihypertensive therapy due to their propensity to prevent cardiovascular
        complications associated with hypertension [39]. In the Black population, the preferred first-line agents are thiazide
        diuretics or CCBs. The panel noted that heart failure outcomes were improved with initial
        treatment with a thiazide diuretic compared to a CCB or ACE inhibitor; all other outcomes
        measures were similar among the four drug classes [39]. Thiazide-type diuretics are generally well-tolerated and effective at
        low doses; higher doses may be associated with hypokalemia and adverse effects such as
        increased uric acid and sexual dysfunction, with little added benefit [3]. At particularly high doses,
        thiazide-induced hypokalemia may contribute to ventricular ectopy [113]. Other medication classes (e.g., statins)
        may be considered if the patient does not respond to initial treatment or combination
        therapy with these agents [39].

COMBINATION THERAPY IN MANAGING HYPERTENSION




Evidence Based Practice Recommendation

In the treatment of hypertension, the Department of Veterans Affairs and
          the Department of Defense found there is insufficient evidence to recommend for or against
          initiating combination therapy over initiating monotherapy with the sequential addition of
          another medication.
https://www.healthquality.va.gov/guidelines/CD/htn/VADoDHypertensionCPG508Corrected792020.pdf

             Last Accessed: September 29, 2025
Strength of Recommendation: Neither
          for nor against


Blood pressure elevation is typically the result of multiple physiologic factors, so it is very difficult to treat and manage through singular mechanisms of action [3,106]. As stated, the majority of patients with hypertension will require two or more antihypertensive agents to achieve target blood pressure goals, making combination therapy necessary [3,39,106]. Using combinations of antihypertensive agents that have complementary mechanisms of action allows for synergistic lowering of blood pressure, and such a strategy is far more effective in reducing blood pressure than increasing doses of any single antihypertensive agent [114,115]. Not only is combination therapy effective in reducing blood pressure, but it also offers the opportunity to use lower doses of each component, which may potentially lead to decreased side effects and improved adherence [114]. It is important to note that ACE inhibitors and ARBs should not be prescribed together for combination therapy [39].
Combination antihypertensive therapy also reduces blood pressure variability, which is associated with an increased risk of myocardial infarction and stroke [116]. For example, data show that reducing SBP variability with combination therapy consisting of a diuretic, a CCB, and an ACE inhibitor improves outcomes [116]. Importantly, combination antihypertensive therapy should be approached cautiously in older patients and individuals who are at risk for orthostatic hypotension [3]. However, despite demonstrated benefits, combination therapy for hypertension remains considerably underutilized [117].
Renin-Angiotensin System Inhibition: Preferred Combinations



The American Society of Hypertension has reviewed treatment combinations and classified them as preferred, acceptable, and less effective based on efficacy, tolerability, and adherence (Table 5) [111].
Table 5: AMERICAN SOCIETY OF HYPERTENSION RECOMMENDATIONS FOR DRUG SELECTION IN HYPERTENSIVE
          PATIENTS WITH OR WITHOUT OTHER MAJOR CONDITIONS
	Patient Type	First Drug	Add Second Drug If Needed to Achieve a BP <140/90 mm Hg	If Third Drug is Needed to Achieve a BP <140/90 mm Hg
	When hypertension is the only or main
                condition
	
                Black patients (African
ancestry): All ages


              	CCBa or thiazide diuretic	
                ARBb or ACE inhibitor
(If unavailable, can add alternative first drug choice)


              	Combination of CCB + ACE inhibitor or ARB + thiazide diuretic
	White and other non-Black patients: Younger than 60 years of age	ARBb or ACE inhibitor	CCBa or thiazide diuretic	Combination of CCB + ACE inhibitor or ARB + thiazide diuretic
	White and other non-Black patients: 60 years of age and older	CCBa or thiazide diuretic (although ACE inhibitors
                or ARBs are also usually effective)	ARBb or ACE inhibitor (or CCB or thiazide if ACE
                inhibitor or ARB used first)	Combination of CCB + ACE inhibitor or ARB + thiazide diuretic
	When hypertension is associated with other
                conditions
	Hypertension and diabetes	
                ARB or ACE inhibitor
Note: In Black patients, it is acceptable to start with a CCB or
                    thiazide.


              	
                CCB or thiazide diuretic
Note: In Black patients, if starting with a CCB or thiazide, add an ARB
                    or ACE inhibitor.


              	The alternative second drug (thiazide or CCB)
	Hypertension and chronic kidney
                disease	
                ARB or ACE inhibitor 
Note: In Black patients, good evidence for renal protective effects of
                    ACE inhibitors


              	CCB or thiazide diureticc	The alternative second drug (thiazide or CCB)
	Hypertension and clinical coronary artery
                diseased	β-blocker plus ARB or ACE inhibitor	CCB or thiazide diuretic	The alternative second step drug (thiazide or CCB)
	Hypertension and stroke
                historye	ACE inhibitor or ARB	Thiazide diuretic or CCB	The alternative second drug (CCB or thiazide)
	Hypertension and heart failure	Patients with symptomatic heart failure should
                usually receive an ARB or ACE inhibitor + β-blocker + diuretic + spironolactone
                regardless of BP. A dihydropyridine CCB can be added if needed for BP
                control.
	
                ACE = angiotensin-converting enzyme, ARB = angiotensin receptor blocker,
                    BP = blood pressure, CCB = calcium channel blocker, eGFR = estimated
                    glomerular filtration rate.
aCCBs are generally preferred, but thiazides
                    may cost less.
bARBs can be considered because ACE
                    inhibitors can cause cough and angioedema, although ACE inhibitors may cost
                    less.
cIf eGFR <40 mL/min, a loop diuretic
                    (e.g., furosemide or torsemide) may be needed.
dIf history of myocardial infarction, a
                    β-blocker and ARB/or ACE inhibitor are indicated regardless of blood
                    pressure.
eIf using a diuretic, there is good evidence
                    for indapamide (if available).


              


Source: Reprinted with permission from Weber MA, Schiffrin EL, White WB, et
            al. Clinical practice guidelines for the management of hypertension in the community a
            statement by the American Society of Hypertension and the International Society of
            Hypertension. J Clin Hypertens (Greenwich). 2013;16(1):14–26.


Blockade of the RAS system has become the cornerstone of antihypertensive management because ACE inhibitors and ARBs have additional benefits for comorbidities (e.g., CKD) [3]. Indeed, ACE inhibitors or ARBs are recommended as foundation therapy for patients with comorbid diabetes [118]. As a result, ACE inhibitors or ARBs are frequently used in combination with a thiazide diuretic (e.g., hydrochlorothiazide, chlorthalidone) to synergistically provide effective reductions in blood pressure [106]. An ACE inhibitor or ARB may attenuate thiazide-induced hypokalemia but can alternatively cause hyperkalemia in susceptible patients [106,116]. Although hydrochlorothiazide is used most often as the diuretic in fixed-dose combination antihypertensive products, a fixed-dose combination of azilsartan and chlorthalidone was approved by the U.S. Food and Drug Administration in 2011 [110,112]. Expert consensus and clinical trial data indicate that chlorthalidone may be more effective in reducing blood pressure and cardiovascular risk than hydrochlorothiazide [116,119,120]. However, the findings of more recent research do not support the recommendations to prefer chlorthalidone over hydrochlorothiazide [121]. In one large study, chlorthalidone use was not associated with significant cardiovascular benefits compared with hydrochlorothiazide, while its use was associated with greater risk of renal and electrolyte abnormalities [121]. Additionally, one network meta-analysis suggests that hydrochlorothiazide may be the safer choice, based on serum potassium levels [122].
The addition of an ACE inhibitor or ARB to a CCB not only provides effective reduction in blood pressure, but in the case of dihydropyridine-type CCBs (e.g., nifedipine) also improves their tolerability by attenuating the reflex tachycardia and peripheral edema that may be associated with their use [106,116,123,124]. Although providing comparable reduction in blood pressure in high-risk diabetic patients with ischemic heart disease, the combination of ACE inhibitor plus CCB provides greater reductions in cardiovascular risk factors (e.g., myocardial infarction, stroke) than ACE inhibitor plus diuretic [125].
While effective antihypertensive agents when used as monotherapy, data show that dual inhibition with both an ACE inhibitor and ARB may not only ineffectively reduce blood pressure but may cause significant adverse effects as well. In patients with vascular disease or high-risk diabetes, the combination of telmisartan and ramipril was associated with significantly increased risk of syncope, hypotension, and renal dysfunction [126]. Similarly, when combined with an ACE inhibitor or ARB, the renin inhibitor aliskiren led to an increase in nonfatal stroke, renal dysfunction, hyperkalemia, and hypotension, which led to a premature study termination [127].

Acceptable Combinations for Managing Hypertension



Data show that the combination of the CCB amlodipine plus
          hydrochlorothiazide is well-tolerated and has similar mortality reduction to valsartan
            [116,128]. One large trial demonstrated that combination therapy using
          amlodipine, rather than hydrochlorothiazide, in conjunction with benazepril provided
          greater cardiovascular risk reduction among high-risk hypertensive patients, regardless of
          prior medication use [129]. The
          combination of a dihydropyridine CCB plus a β-blocker (e.g., felodipine and metoprolol)
          may effectively reduce blood pressure, although β-blockers should be used cautiously with
          the CCBs diltiazem and verapamil due to their synergistic effects on heart rate and
          atrioventricular conduction potentially leading to bradycardia or heart block [106,116]. Although β-blockers reduce cardiovascular end points, meta-analyses
          indicate less effectiveness in treating hypertension than diuretics, ACE inhibitors, ARBs,
          and CCBs [130,131,132]. However, there is some evidence that β-blockers may be a reasonable
          first-line choice in younger-to-middle-aged (younger than 60 years of age) individuals
            [133,134]. β-blockers in combination with thiazide diuretics effectively lower
          blood pressure, but they may be associated with an increased risk of glucose intolerance,
          fatigue, and sexual dysfunction [106].

Special Populations



In addition to the American Society of Hypertension clinical practice guidelines on hypertension, clinical practice guidelines are also available on the management of hypertension in the older adults (65 years of age or older), in patients with diabetes, and in patients with CKD [36,118,135,136].
Older Adult Patients
Guidelines for older adults recommend identifying reversible and/or treatable causes of hypertension, evaluating for end-organ damage, assessing for other CVD risk factors/comorbid conditions, and identifying barriers to treatment adherence [137]. In addition to history, physical exam, and lab testing, there is particular emphasis on accurate assessments of blood pressure, kidney function, and CVD [36]. Recommended lab tests include urinalysis, blood chemistries, lipids, fasting blood glucose, and electrocardiogram. Care should be taken to address pseudohypertension due to noncompressible arteries and white-coat hypertension [137]. Recommended target blood pressure goals in older adults are <150/90 mm Hg for uncomplicated hypertension and <140/90 mm Hg for those with coronary artery disease or CKD if they are able to tolerate antihypertensive therapy [39]. However, treatment need not be adjusted for older patients who have achieved a lower blood pressure without adverse effects on health or quality of life [39]. After lifestyle modifications, thiazide diuretics should be the initial pharmacotherapy. However, in older adult patients with coronary artery disease and stable angina or prior myocardial infarction, β-blockers should be the initial pharmacotherapy. Clinicians should pay particular attention to polypharmacy in these patients, and quality of life should be always considered when making therapeutic decisions [1,137]. Management of hypertension in older adults is made more difficult by limited clinical trial data upon which to base clinical decision-making.
Patients with Diabetes
The American Diabetes Association (ADA) has issued guidelines for the management of hypertension in diabetic patients [67]. Blood pressure should be measured at every routine visit and, if elevated, measured again on a separate day. The ADA states that blood pressure goals for people with diabetes and hypertension should be individualized through a shared decision-making process. The on-treatment goal is <130/80 mm Hg, if it can be safely attained [67]. Patients who have blood pressure >120/80 mm Hg should initially be advised to undertake lifestyle changes without further pharmacotherapy. Patients who have blood pressure ≥130/80 mm Hg, however, should promptly begin pharmacotherapy in addition to lifestyle modifications [67]. Pharmacotherapy for this patient population centers on either an ACE inhibitor or an ARB but not both, and multi-drug therapy is generally required to achieve target blood pressure. These medications should be managed by monitoring of serum creatinine/estimated glomerular filtration rate and serum potassium levels [67].
Patients with CKD
The National Kidney Foundation published guidelines on the management of hypertension in CKD in 2004 and revised them in 2021 [135,136]. Because hypertension is a risk factor for faster progression of kidney disease, antihypertensive therapy not only helps to control blood pressure but also slows this progression. Lifestyle modifications should be initiated, and sodium intake should be limited to <2 grams per day. In patients with CKD with or without hypertension, antihypertensive treatment with ACE inhibitors or ARBs is recommended to lower blood pressure (<130/80 mm Hg), reduce CVD, and slow the rate of kidney decline, with adjustments based on proteinuria [136]. Most patients should also receive diuretics. Long-acting agents should be used when possible, and patients who have SBP >20 mm Hg above goal should begin initial therapy with two agents. A multidisciplinary approach is highly recommended to optimize outcomes in patients with CKD [135].
Since the publication of the National Kidney Foundation guidelines in 2004, the JNC 8 published its own recommendations for blood pressure management in patients with CKD. The JNC 8 recommended initiating pharmacologic treatment at ≥140/90 mm Hg for adults with CKD [39].



20. ADHERENCE ISSUES



Successful management of hypertension can only be accomplished through appropriate selection of antihypertensive therapy to effectively lower blood pressure and maintenance of adherence to such therapy by both the patient and clinician. Indeed, successful antihypertensive treatment must be carried out continuously for many years [138]. However, patient nonadherence to antihypertensive therapy is a major barrier to effective control of blood pressure [139,140]. Research indicates that as many as 70% of hypertensive patients do not take their antihypertensive medications as prescribed [107]. Long-term data indicate that less than 60% of patients are still on their antihypertensive treatment 2 years after starting and only 39% of patients with hypertension remain adherent after 10 years of therapy [141]. Medicare prescription claims data from 2015 indicate that the overall national nonadherence rate for antihypertensive treatment is 31%, with estimates approaching 58% for adults 18 to 34 years of age and 47% for adults 35 to 44 years of age [142]. Thus, the ultimate challenge is to individualize antihypertensive therapy to achieve optimal levels of blood pressure control while ensuring patient adherence to and continuation of prescribed therapy [143]. The increasing prevalence of uncontrolled or suboptimally controlled blood pressure in the face of significant advances in antihypertensive management has been characterized as the "hypertension paradox" [144].
Factors that contribute to suboptimal patient adherence to
      antihypertensive therapy are multifactorial, complex, and involve both the patient and his or
      her healthcare providers. Data from the World Health Organization have categorized factors
      associated with long-term adherence as social and economic, disease-related, therapy-related,
      patient-related, and healthcare system/healthcare team-related [145]. Clearly, a number of issues can potentially
      adversely influence patient adherence. Interestingly, simply forgetting is the most common
      reason patients give for not taking antihypertensive medication [146]. Other barriers that contribute to
      nonadherence include cost of care and medication, lack of insurance, transportation issues,
      and comorbidities [143].
Increasingly complex antihypertensive treatment regimens and
      unfavorable tolerability profiles are associated with poorer adherence [140,147,148]. Simply switching
      from twice-daily to once-daily antihypertensive agents can improve adherence up to 20% [149]. Moreover, use of single-pill, fixed-dose
      combination therapy can improve adherence by 26% [150]. Commercially available fixed-dose product formulations may incorporate
      two or three separate antihypertensive agents.
Clinicians often overestimate levels of adherence to antihypertensive therapy [139]. Furthermore, therapeutic or clinical inertia by clinicians contributes to suboptimal control of blood pressure [151,152,153]. Data indicate that in patients with cardiovascular risk factors or established CVD, physicians are frequently less likely to intensify antihypertensive treatment when blood pressure goals have not been met [152]. The quality of the patient-clinician relationship for communicating and building trust can favorably impact adherence; the risk for patient nonadherence increases by 19% in patients whose clinician communicates poorly [143,154]. Communication skills training programs targeting healthcare professionals' behaviors are promising strategies to reduce disparities and build trust in ethnic minority patients with hypertension [155]. Encouragement and continual reinforcement of patients' active participation in their own care improves adherence to antihypertensive therapy as well as improves self-monitoring of their blood pressure [143].
In a study of older Mexican American patients, those who reported using Spanish more often than English in mass media were more likely to have undiagnosed hypertension [156]. Language barriers can be a serious consideration when engaging in patient education and elucidating possible causes of non-adherence to the established treatment regimen. When a patient does not speak the same language as the clinician, a professional interpreter should be consulted to ensure accurate communication. Use of professional interpreters has been associated with improvements in communication (errors and comprehension), utilization, clinical outcomes, and satisfaction with care [157].
Studies show that suboptimal control of blood pressure is not limited to the primary care setting. For example, one study found that 30.3% of patients with hypertension being seen in a cardiology clinic had suboptimal control of blood pressure (≥140/90 mm Hg) [158]. Moreover, clinic physicians failed to document a treatment plan to address hypertension in 38% of patients with elevated blood pressure [158]. Thus, there are many cases where blood pressure is not only suboptimally controlled but elevated blood pressure is not acted upon when observed. Such data demonstrate a potential opportunity for improvement in hypertension management.
Suboptimal adherence to antihypertensive therapy adversely affects clinical outcomes in patients with hypertension and increases the risk of cardiovascular morbidity and mortality. Acknowledging the need to improve outcomes, the American Society of Hypertension has proposed several strategies to improve patient adherence and persistence to antihypertensive therapy that will result in more effective control of blood pressure (Table 6).
Table 6: RECOMMENDATIONS FOR IMPROVING ADHERENCE IN HYPERTENSION
	Strategy	Recommendations
	Focus on clinical outcomes	
              Follow clinical practice guidelines.
Simplify the antihypertensive regimen.
Reassess uncontrolled blood pressures.
Remind patients to take medications as directed.
Encourage self-monitoring of blood pressure.
Use technologic tools to monitor progress toward goals.


            
	Empower patients and encourage self-care	
              Assess patient barriers to adherence.
Probe patient knowledge and confidence.
Encourage problem solving and behavioral changes.
Help patients to ensure prescriptions are refilled.


            
	Implement a team approach	
               Use a collaborative team approach.
 Apply policies to improve blood pressure control.
 Support self-management and problem prevention.


            


Source: [143]



21. TREATMENT CONSIDERATIONS IN SPECIAL POPULATIONS



MINORITIES



As noted, the prevalence and control of hypertension differ
        across racial subgroups. In Black individuals, hypertension is more common, more severe,
        develops at an earlier age, and is associated with greater sequelae (e.g., higher rates of
        stroke, heart disease, end-stage renal disease, and mortality) than in non-Hispanic White
        individuals [1,159]. Blacks have a greater prevalence of other
        cardiovascular risk factors, especially obesity [160]. In fact, hypertension is the single most common contributor to the
        mortality gap between Black and White Americans [3]. For every 10-mm Hg increase in SBP, the risk of stroke in Black
        Americans is triple that of White Americans (24% vs. 8%, respectively) [161]. Non-Hispanic Black and Mexican Americans
        have poorer blood pressure control rates than non-Hispanic White Americans [1]. Differences in outcomes may be attributable
        to differences in socioeconomic conditions, access to healthcare services, attitudes
        regarding health care, and cultural beliefs [3].
Before initiation of antihypertensive therapy, weight and
        sodium reduction are particularly effective in minorities [162]. For example, the low-sodium DASH eating
        plan is associated with significant blood pressure reductions in Black patients [163]. However, monotherapy with ACE inhibitors,
        ARBs, or β-blockers is less effective in lowering blood pressure in Black patients than
        White patients [3,111]. Moreover, Black and Asian patients have a
        three- to fourfold higher risk of angioedema and have more cough attributed to ACE
        inhibitors than White patients [3,164]. The use of combination antihypertensive
        drug therapy, including a thiazide diuretic, will lower blood pressure and reduce the
        cardiovascular and renal burden in minorities [39,111,162]. Chlorthalidone is particularly beneficial
        in low-renin patients as well as older adults and patients with diabetes [164]. Importantly, identifying and addressing
        treatment barriers is critical to improving outcomes in minority populations [159].

OLDER ADULT PATIENTS



Hypertension affects most older people, and these individuals are more likely to have organ damage or clinically relevant CVD. On average, older adult patients are taking more than six prescription drugs, so polypharmacy, nonadherence, and potential drug-drug interactions are all important concerns that should be monitored and addressed [36]. Caution is advised when initiating antihypertensive agents in older adults, and treatment must be individualized. For example, older patients with hypertension have a 43% increased risk of hip fracture during the first 45 days after starting antihypertensive treatment [165]. Conducting a risk factor assessment for falls in older adults initiating antihypertensive therapy may improve the recognition of those at risk for serious fall injuries. Independent risk factors include older age; female sex; White race; history of stroke, syncope, osteoporosis, depression or dementia; use of more than 10 medications; and a serious fall injury in the 12 months prior to initiation of antihypertensive therapy [166].
In older adults, thiazide diuretics are recommended for
        initiating therapy and are generally well tolerated [36]. Thiazide diuretics reduce cardiovascular events in older adults but may
        also exacerbate hyperuricemia, glucose abnormalities, and dyslipidemia, which are frequently
        seen in older adults [36]. A 2015 scientific
        statement from the AHA/ACC/ASH urges caution when using thiazide diuretics in older adults
        to avoid decreases in DBP due to reduced coronary perfusion [167]. β-blockers are best suited for patients
        with migraine and/or cardiovascular comorbidities such as heart failure and coronary artery
        disease [36]. All β-blockers may result in a
        decreased response in older adults as compared with younger adults. Dose reduction, initial
        lower dose, or dose titrated to the response should be considered [112]. In older adults, α-adrenergic antagonists
        are not recommended as first-line therapy due to a possible increase in cardiovascular
        events [36,39,167]. Similar to β-blockers, CCBs are considered safe and effective in older
        patients with cardiovascular comorbidities (e.g., angina, supraventricular arrhythmias)
          [36,112]. However, dosing should start at the lower end of dosing range and be
        titrated to response [36]. Older adult
        patients have shown a decreased clearance of amlodipine [112]. Immediate-release nifedipine should be avoided due to the potential for
        postural hypotension, which may precipitate dizziness and falls [36]. Generic versions of verapamil that are
        bioequivalent in young adults may not be bioequivalent in older adults [112]. The CCBs verapamil and diltiazem may
        precipitate heart block in those with underlying defects in cardiac conduction [36]. ACE inhibitors and ARBs are well
        tolerated, are renal protective, and reduce cardiovascular morbidity and mortality [36]. As with younger patients, combination
        therapy in older adults offers an opportunity for enhanced effectiveness, more convenience,
        and potentially more favorable tolerability in a simplified antihypertensive regimen.


22. CONCLUSION



Hypertension is a major risk factor for CVD and is associated with significant morbidity and mortality. Despite a multitude of treatment options, management of hypertension remains suboptimal. Patient adherence with antihypertensive therapy has historically been less than ideal, and the fact that the majority of patients with hypertension will require two or more antihypertensive agents further complicates its management. While the increased use of multiple antihypertensive agents has led to improvement in blood pressure control, disparities in the treatment of hypertension still exist. As new clinical practice guidelines for hypertension will be issued in the near future, clinicians should take the opportunity to incorporate the latest evidence-based medicine into clinical practice and improve outcomes in patients with hypertension.
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Part 3. Low Back Pain




Low Back Pain



Course Objective



The purpose of this course is to provide healthcare professionals with a greater understanding of the pathophysiology and differential diagnosis of low back pain conditions so they may effectively treat or manage low back pain, resulting in improved patient health, quality of life, and satisfaction.

Learning Objectives



Upon completion of this course, you should be able to:
	Outline the epidemiology of back pain, including economic and societal costs.
	Identify modifiable and nonmodifiable risk factors for back pain.
	Review prognostic factors for unsatisfactory treatment response or progression to chronic low back pain.
	Describe the clinical course of low back pain.
	Describe the pathophysiology of the different types of back pain.
	Outline the assessment and diagnosis of low back pain, including "red flags" evident on the initial assessment.
	Assess approaches to enhancing the assessment of low back pain.
	Compare available approaches for the management of acute and chronic low back pain.
	Describe non-drug therapies that may be helpful for low back pain.
	Discuss the use of complementary and alternative modalities for the treatment of low back pain.
	Review the available oral pharmacotherapies for the treatment of low back pain.
	Compare and contrast topical medications for the management of low back pain.
	Evaluate the efficacy of spinal surgery to manage low back pain.
	Assess the indications and potential benefits of epidural injections for the management of low back pain.
	Identify barriers to the effective care of chronic back pain.




23. INTRODUCTION



Low back pain (LBP) is the single leading cause of disability worldwide, and the condition for which the greatest number of individuals may benefit from applied rehabilitation [1]. Lower back pain is not a condition itself, but rather a multifactorial symptom of pain and discomfort in the area between the 12th rib and the gluteal folds, with or without radiating pain to the legs. LBP may be classified as specific or non-specific. Specific LBP is caused by a positively identified disease, structural issue abnormality in the spine, or pain radiating from another area of the body. Non-specific LBP, occurring in approximately 90% of cases, refers to pain in which there is no specific disease or structural reason that can be identified [1]. LBP is a common problem that usually resolves within 4 to 6 weeks ("acute" LBP) or 6 to 12 weeks ("sub-acute" LBP). Beyond 12 weeks, the prospect for subsequent remission is poor and progression to "persistent" or "chronic" LBP is likely, with patients developing a persistent, disabling pain syndrome with a diminishing prognosis for return to normal function [1,2]. Chronic LBP imposes a great burden: for patients, pain and disability; for society and the healthcare system, an enormous expense in direct and indirect costs.
The status of care for patients with LBP is far from adequate and is fraught with a multiplicity of barriers (patient, professional, and system based) to the delivery of more satisfactory, cost-effective care. In primary care settings, low adherence to clinical practice guidelines for LBP is prevalent, most commonly involving neglect in assessing serious pathologic causes of LBP, overuse of diagnostic imaging, inappropriate advice concerning sick leave and activity, underuse of evidence-supported therapy, and overuse of approaches deemed ineffective. Interestingly, physician knowledge, experience, and interest in LBP has not been found to correlate with effective treatment decisions or adherence to practice guidelines [3,4].
Objective, comprehensive clinical practice guidelines quickly become outdated when important studies and treatment breakthroughs occur, leaving clinicians with a lack of official guidance. Despite research breakthroughs and diverse therapeutic options, only a minority of patients experience substantial treatment benefit. Many remain in pain, and inadequate pain relief is common even with careful, sequential trials of evidence-based pharmacotherapies recommended in practice guidelines [5]. A potential cause may be the over-reliance on randomized controlled trial outcomes to determine the direction of patient care. While these trials control for many factors that confound outcomes in uncontrolled trials, the restrictive inclusion criteria and inflexible dosing and titration can limit their clinical applicability or underestimate treatment benefit from attrition of patients who would otherwise respond well to a tailored approach. Patients with chronic LBP are typically complex in clinical presentation and more often resemble patients excluded from randomized controlled trials [6].
Patients with refractory chronic LBP can be desperate for treatment that relieves their pain. Numerous therapies for chronic LBP are available, but many lack sufficient safety and efficacy evaluation. This is where clinician-patient dialogue and shared decision-making are important. The clinician reviews the known risks, benefits, and gaps in evidence, and the patient shares his/her expectations and preferences. In short, the tyranny of data should be tempered by clinical judgment [6].
The objective of this course is to provide clinicians with information to more effectively care for patients with back pain. Discussion will include clinical practice guideline recommendations for LBP, evidence that expands or challenges this guidance, assessment and treatment approaches not addressed by practice guidelines, obstacles to more effective care of patients with back pain, and methods to help identify research that is clinically useful. In this course, the term chronic LBP, in the absence of qualifiers, refers to pain of nonspecific etiology.

24. EPIDEMIOLOGY



LBP is a highly prevalent condition that will affect up to 84% of adults in the United States in their lifetime. It can incur serious and prolonged patient suffering, diminished quality of life, and disability, and is associated with substantial economic expenditures and losses. LBP is the chronic pain syndrome responsible for the greatest clinical, social, economic, and public health burden [7].
PREVALENCE



In 2020, it was estimated that LBP affected 619 million people globally, a number that is estimated to increase to greater than 843 million individuals by 2050 [2]. In the United States in 2019, approximately 39% of the adult population reported experiencing LBP within the previous three months, and 8.2% (20.5 million individuals) reported chronic severe back pain lasting for more than three months [8].
In 2018, 29% of adults reported LBP in the past three months.
        The prevalence was slightly greater for women (30.7%) than men (27.4%) and among those with
        lower educational attainment (33.9%), defined as non-high school graduates, compared with
        those with a Bachelor's degree or higher (25.5%) [9]. Persons older than 75 years of age were more likely to report
        past-three-month LBP (37.3%) compared with 36.5% of adults 65 to 74 years of age and 33.0%
        of adults 45 to 64 years of age. This is followed by adults 18 to 44 years of age, of whom
        24.4% reported LBP. Lower family income (35.1% in ≤$35,000, 23.8% in ≥$100,000) and poverty
        status (35.6% in poor, 27.3% in non-poor) also appear to be factors, likely related (at
        least in part) to the type of work typical of the group [9]. White women are more likely to report LBP (32.2%) compared with African
        American women (31.2%) and Hispanic women (28.5%). Among men, the highest prevalence of LBP
        occurs among White men (29.2%) compared with Hispanic men (25.7%) and African American men
        (22.2%) [9].
Several genetic conditions can predispose individuals to LBP, including ankylosing spondylitis, scoliosis, spondylolisthesis, and other genetic conditions that contribute to degenerative disk disease and osteoporosis. Genetics may also influence mental health conditions, such as depression, that may indirectly cause back pain [2].

PERSONAL IMPACT



Worldwide, LBP is the single greatest cause of disability and years lived with disability, and accounts for 7.6% of years lived with disability. Among a nationally representative sample of individuals with chronic severe back pain, it was found that 60% of individuals have some type of mobility impairment, 60% have some type of work limitation, and 16% are limited or have difficulty in self-care activities. In addition to physical limitations, it was found that 34% of individuals were limited in social participation, creating feelings of isolation and loneliness [10].

ECONOMIC AND SOCIETAL COSTS



Accurate cost estimates incurred by LBP are difficult to calculate because expenditures for pain and other conditions are intertwined. What is known is the economic impact of LBP in the United States is substantial and likely to continue to increase in the future. In a study of U.S. healthcare costs from 1996 through 2016, spending related to LBP and neck pain was found to be the highest out of 154 conditions. In 2016, the estimated spending related to LBP and neck pain was $134.5 billion [11]. Contributors to the high-cost burden of LBP in the United States include higher rates of surgery, frequent visits to medical specialists, imaging overuse, and prescription medications.
While the direct healthcare costs for LBP are substantial, it has been estimated that the indirect cost of LBP is at least twice that amount. Sizeable contribution to indirect costs comes from lost productivity, which includes absenteeism from work, impaired productivity at work (presenteeism), and employer cost of hiring a replacement. An estimated 149 million workdays are lost annually due to LBP, accounting for 5% of lost workdays from any cause; occupation-related LBP is responsible for 68% (101.8 million) of those lost workdays. Industries at high risk for occupation-related LBP include lumber, retailing, gas extraction, healthcare, farming, fishing, and forestry [11]. Additional indirect costs include workers' compensation, disability benefits, lost earnings, litigation, and early retirement.


25. RISK AND PROGNOSTIC FACTORS



RISK FACTORS FOR DEVELOPING LOW BACK PAIN



Risk factors for developing LBP can be generally categorized as nonmodifiable, such as old age, female sex, poverty, and lower education level, and modifiable, including higher body mass index (BMI), smoking, lower perceived general health status, physical activity (e.g., bending, lifting, twisting), repetitive tasks, job dissatisfaction, and depression. The greatest contributors to LBP episodes are single-event or repetitive exposures to mechanical stress and age-related degenerative spinal changes. With chronic LBP, mechanical and biophysiologic factors play a minimal secondary role to the primary contribution from psychosocial factors [12,13].
Smoking



Smoking has been linked to a greater risk for chronic pain by multiple studies, and studies of LBP have found higher rates of intervertebral disk degeneration among smokers. A study of 5,333 patients with chronic back pain assessed pain levels before treatment (86.5% treated for spine degenerative disease) and at mean eight-month follow-up. Baseline pain levels were more severe in current smokers compared with never-smokers and former smokers, and this pattern continued through follow-up. At the last follow-up, a 30% or greater reduction in worst pain level was noted in 31.2% of never-smokers, 29.1% of former smokers, 16.6% of current smokers, and 32.0% of smokers who quit during the study. Never-smokers experienced the greatest reductions in disability compared with current smokers [14].

Obesity



Obesity contributes to factors that promote the development of some pain states, including LBP. Persons with LBP exhibit abnormal movement patterns that include gait and postural dysfunction, increased thoracolumbar stiffness, decreased proprioception, and alteration in abdominal and extensor muscle activation. Pain can result from joint or structural damage due to aberrant or increased biomechanical forces over time. These processes are accelerated by obesity, and regardless of age, obesity contributes to chronic LBP, mobility impairment, and ultimately physical disability. The relationship between obesity-related LBP and functional decline is mediated by skeletal muscle strength deterioration, systemic inflammation, and psychosocial characteristics, such as pain catastrophizing, kinesiophobia, and depression. Morbid obesity greatly alters biomechanical forces on lower back tissues to accelerate the development of chronic back pain syndromes [15].

Evidence Based Practice Recommendation

Although overweight/obesity and smoking are associated with the
            increased prevalence of low back pain, the Institute of Health Economics reports there
            is insufficient evidence to recommend modifying these risk factors for the prevention of
            low back pain.
https://www.cfpc.ca/CFPC/media/Resources/Pain-Management/Low_Back_Pain_Guidelines_Oct19.pdf

             Last Accessed: August 4, 2025
Strength of Recommendation:
            Systematic review


Overweight and obesity are risk factors for both lumbar radicular pain and sciatica, and a direct relationship exists between BMI and low back pathology and pain in men and women. A meta-analysis of 28 studies found overweight and obesity were associated with lumbar radicular pain, increased the risk of hospitalization for sciatica, and increased the risk of lumbar disk herniation surgery. These associations were similar for men and women [16]. Clarification of whether or not LBP precedes obesity was addressed by an 11-year longitudinal study of 25,450 individuals. Among those without LBP at baseline, a significant positive association was found between BMI ≥30 and risk of LBP in men and women, and risk of chronic LBP recurrence in women, but not men. In contrast, LBP at baseline had little effect on later changes in BMI [17].
Adipose tissue releases inflammatory mediators that contribute to the development of chronic, low-grade inflammation in obesity, which may accelerate the development of sciatica or cause sciatica symptoms to persist. Obesity may delay disk injury healing and lead to slower and less overall improvement in back-related disability, regardless of treatment modality. Obesity also increases the risk of recurrent disk herniation following lumbar surgical repair. Intervertebral disk nutrition may be disrupted by obesity, impairing the healing process. Long-term data have found BMI to be the strongest predictor of lumbar artery occlusion in patients with sciatica, suggesting impairment of nutrition as a pathway for the relationship between obesity and sciatica [18,19,20].

Age



Among those older than 60 years of age, more than 90% of the population demonstrate various degenerative spine changes on x-ray and magnetic resonance imaging (MRI), including disk herniation, spinal stenosis, and foraminal stenosis. In most persons, these changes are asymptomatic. Current thinking is that pain associated with lumbar disk herniation and radiating symptoms primarily results from inflammatory mediators rather than mechanical compression. It has only recently become clear that imaging-detected degenerative changes, disk abnormalities, and other spinal anomalies lack correlation with or prediction of pain [21].

Vitamin D Deficiency



Interest in the role of vitamin D deficiency in pain was spurred by findings of highly prevalent vitamin D deficiency among primary care patients with persistent, nonspecific musculoskeletal pain refractory to pharmacotherapy. Pain patients with vitamin D deficiency also require a greater opioid dosing for substantially greater duration versus non-deficient patients [22].
Vitamin D is essential for normal muscle function and bone formation, maintenance, and remodeling, and it possesses anti-inflammatory properties through regulation of interleukin (IL), tumor necrosis factor (TNF), and macrophage activity. Vitamin D deficiency (hypovitaminosis D) is highly prevalent in patients with back pain, and symptoms often resolve three to seven months after vitamin D treatment. Hypovitaminosis D symptoms can appear before the onset of pathologic changes associated with persistent musculoskeletal pain conditions and persist following resolution of obvious pathology. These findings are relevant in the surgical treatment of LBP (e.g., lumbar fusion). Despite a technically successful surgery, many patients lack meaningful pain reduction, and in patients obtaining pain relief, many fail to show functional improvement. Hypovitaminosis D is thought to be a major contributing factor to the lack of analgesic or functional improvements in these patients [22].
Evaluation of 350 patients who had undergone lumbar spinal stenosis found vitamin D deficiency in 74.3%, with substantially higher prevalence in subgroups with medical comorbidity, urban residence, lower sunlight exposure, and severe leg and/or back pain. The association between pain and deficiency remained significant after adjusting for sunlight exposure [23].


RISK FACTORS FOR PROGRESSION OF ACUTE LBP TO CHRONIC LBP



Psychosocial factors, but not specific physical or imaging findings, have shown consistent utility in predicting the development of chronic LBP in patients with recent-onset LBP. This predictive ability has led to universal recommendation for psychosocial assessment of new patients with LBP. This is termed "yellow flag" assessment [24].
Perception of pain as a threat produces fear and anxiety and physiologic (e.g., increased heart rate, dilated pupils), cognitive (e.g., catastrophizing thoughts or decision making), and behavioral (e.g., fight-or-flight) responses. Pain-related fear can impose greater limitations in patient function than debility from pain itself, and the associated negative thoughts of treatment, the future, and oneself can disrupt rehabilitation and recovery. This pessimism over one's ability to recover is a negative outcome predictor [25]. In a study of patients with LBP evaluated in primary care and followed over several years, the greatest association with pain at five years was found with acute pain severity and conviction of one's pain persisting unchanged for an extended period. This negative pain belief predicted clinically significant LBP independent of numerous prognostic factors, including pain intensity. This predictive validity was found at short- and long-term follow-up [26]. Another trial followed patients with LBP from inpatient release through long-term follow-up and found affective health and coping during acute pain significantly predicted pain reduction and improved function [27].
Psychosocial factors for developing chronicity include [25,28]:
    
	Negative belief that pain is harmful or potentially severely disabling, or pain catastrophizing
	High levels of "fear avoidance" behaviors
	Poor or maladaptive coping strategies
	Expectation that passive, rather than active, treatment is beneficial
	Excessive focus on pain
	High emotional distress levels
	Depressed mood, low morale, and social withdrawal
	Resistance to change
	Low self-efficacy
	Family reinforcement of illness behavior
	Concurrent social or financial problems
	Troubled childhood (e.g., abuse, parental death, addiction)


Kinesiophobia describes the excessive, irrational, and disabling fear of movement and activity from its anticipated result of injury or re-injury. Pain-related fear is closely associated with catastrophic interpretations of pain and can promote behaviors such as avoidance, escape, and hyper-vigilance. While pain-related behaviors can lead to disuse syndromes from activity avoidance, greater consequences result from its role in complicating and perpetuating the underlying psychophysiologic contribution to chronic LBP [28,29].
Several work and workplace factors strongly predict work disability and development of chronic LBP. In workers with difficulty returning to normal job duties 4 to 12 weeks from acute LBP onset, the longer additional time is taken away from work for LBP, the lower the chances of ever returning to work. Fewer than 50% of patients disabled longer than six months return to work, and for those absent two years, the return to work rate is close to zero. Low workplace support is strongly predictive of chronicity in patients with acute back pain [28].
Specific work-related factors that may predict chronicity include [28]:
    
	Job dissatisfaction
	Conflict with supervisors or coworkers
	High physical demands
	Inability to modify work
	High levels of job stress
	Disputed or unresolved workers' compensation claim



IATROGENIC RISK FACTORS



In the course of clinical evaluation and care, patient expectations and provider decision and communication style may inadvertently lead to an exacerbation of LBP or promote chronicity of the condition. The early use of MRI or other imaging modalities should be avoided in most cases of LBP, in part because it is unlikely to influence early management decisions. Moreover, nonspecific imaging abnormalities are often seen and reported, which, for the patient, may promote anatomic fixation, undermine patient perception of and confidence in their health, trigger pain-related fear-avoidance and catastrophizing behaviors, and increase the risk of iatrogenic precipitation of chronic LBP. A qualitative study involving Aboriginal Australians was conducted to determine the effect of their beliefs about the cause of their chronic low back pain. Most of the 32 participants attributed the pain to structural/anatomic vulnerability of the spine, a belief that was derived from healthcare practitioners and the results of spinal radiologic imaging. Negative causal beliefs and a pessimistic future outlook were more common among those who were more disabled [30].
The lay public has repeatedly held fast to the belief that any given case of LBP must have a demonstrable structural cause, leading to doctor shopping and excessive demands for diagnostic testing. Pain care providers are also partially responsible, by reinforcing erroneous, disabling, and costly pain beliefs and behavior. Interventional pain medicine has a recognized but limited role in a few specific LBP indications. Interventional pain medicine physicians have been the focal point of criticism for perpetuating the reductionistic and disproven biomedical paradigm of nonspecific LBP origin and treatment, but practitioners of non-invasive back pain therapies, such as chiropractic, physiotherapy, and osteopathy, have also contributed to widespread counter-therapeutic patient beliefs [28].

PROGNOSTIC FACTORS OF UNSATISFACTORY TREATMENT RESPONSE



Several biopsychosocial factors can interfere with treatment response. The following factors should be assessed if pain and functional status do not improve or worsen without obvious cause [31]:
    
	Medical comorbidities
	Psychiatric and psychologic comorbidity
	Another pain condition
	Substance abuse
	Previous surgeries
	Tobacco use
	Head trauma history
	BMI
	Sleep disorders
	Employment status
	Concurrent pharmacotherapies
	Social support
	Physical conditioning
	Current pain intensity


Psychosocial factors of poor outcomes in lumbar surgery include mood disorders, unresolved litigation or claims, history of child abuse, and maladaptive pain coping or beliefs. The predictive power of these variables on surgical outcomes surpasses radiographic findings, neurologic signs, and other medical indices. Psychologic screening of implantable neuromodulation device candidates increased successful outcomes from 33% to 70% and is now standard protocol. In outcome studies of spinal cord stimulation in patients with failed back surgery syndrome, inadequate psychologic screening was associated with 50% short-term and 35% long-term benefit, while adequate psychologic screening led to 85% short-term and 60% long-term success rates [28,32].
Individuals that experience chronic pain after spinal surgery (also known as post-laminectomy pain syndrome or failed back surgery syndrome) risk factors of poor outcomes with spinal cord stimulation include [32]:
Pre-Operative



	Anxiety
	Depression
	Misidentification of pain origin
	Hypochondriasis
	Obesity
	Smoking
	Unresolved litigation or claims
	Radiographic findings (e.g., disk herniation, stenosis, fibrosis)



Surgical



	Revision surgery
	Poor candidate for surgical technique
	Incorrect spinal level of intervention



Post-Operative



	Central sensitization
	Progressive spinal disease
	Epidural fibrosis
	Nerve injury
	Infection
	Hematoma
	Myofascial pain
	Disk herniation
	Adjacent segment disease
	Sagittal plan imbalance





26. CLINICAL COURSE



The most commonly cited short-term prognosis data state that most patients with acute LBP recover in a matter of weeks with limited or no therapy. These early prognosis projections are at variance with data derived from a study of patients presenting to primary care providers with nonspecific acute LBP. This study found that 33% of patients experienced spontaneous resolution by 3 months, 57% still had problematic pain at 6 months, and 65% reported some degree of pain at 12 months after onset. Of patients with persistent pain at 3 months, only 1% to 7% experienced recovery 3 to 12 months from onset [33].
This study and subsequent research has confirmed that the clinical course of most patients with acute LBP in a primary care practice does not conform to the conventional notion that nonspecific acute LBP has a favorable natural history and resolves within several weeks [33,34]. Among reasons noted for this discrepancy include a highly individualistic non-linear experience among patients with LBP; individuals with LBP not seeking/having lack of medical care/seeking medical care too late; and resting/attempting home remedy for too long of a period before seeking medical care. In addition, it has been noted that healthcare providers/systems may delay appropriate and expeditious treatment through misdiagnosis, lack of follow-up for continued pain. Escalation of care among people with subacute LBP who are recovering slowly are also critical focus of intervention to support the individual experience of pain [34,35].

27. PATHOPHYSIOLOGY



The traditional biomedical paradigm considers back pain a symptom of a primary condition, resolved by treating the peripheral pain generator. While effective for specific LBP conditions with identifiable pain causality, this biomedical paradigm is not useful when applied to chronic back pain because it fails to consider the impact of peripheral and central nervous system (CNS) alterations that amplify and perpetuate pain and the substantial contribution from psychosocial factors. A corollary of the biomedical paradigm is mind-body dualism, whereby pain causation is viewed as distinctly the result of either biologic or psychologic factors. Patients with severe chronic LBP who lack corresponding positive imaging findings may be informed their pain lacks organic basis and is therefore "all in their head" [36,37].
Chronic LBP reflects the uncoupling of pain from its original peripheral origin; it is a distinct disease process rather than a symptom. Likewise, the extent of peripheral tissue damage is no longer viewed as the sole determinant of pain presence, severity, and duration. Chronic LBP is now understood as a multifactorial entity determined by inputs from numerous and complex electrochemical, biocellular, cognitive, and emotional factors. The broad range of individual pain responses to stimuli reflects the highly individualistic phenomenon of pain [36,37].
Pain is broadly categorized as nociceptive, inflammatory, neuropathic, or centralized. Nociceptive and inflammatory pain overlap and result from peripheral tissue injury, damage, or disease. Both are protective and adaptive for survival when acute but are considered pathologic when pain continues after peripheral tissue healing. Neuropathic pain results from injury, damage, or disease to peripheral nervous structures or sensory pathways in the spinal cord or brain, and regardless of duration, it is pathologic. Centralized pain reflects aberrant function in various CNS pathways and is now thought to account for fibromyalgia, irritable bowel syndrome, and other chronic conditions. Centralized pain is not associated with any common back pain condition or peripheral tissue injury and therefore is not discussed further in this course. These pain subcategories are not distinct and do not account for individual variations. Many cases of chronic LBP represent a mixture of pain subcategories [38].
Neuroscience findings have refuted previous assumptions of back pain pathophysiology. Healthcare providers should understand these changes in how pain is conceptualized, because the management of LBP can hinge on proper matching of pain pathophysiology and treatment mechanism. Effective chronic LBP management requires replacement of several entrenched paradigms with the following [39]:
  
	Pain is not an accurate measure of tissue state.
	Pain is modulated by multiple factors across somatic, psychologic, and social domains.
	The relationship between pain and tissue state further weakens as pain persists.
	Pain represents a conscious correlate of the implicit perception that tissue is in danger, not the actual tissue state and not the actual threat to tissue.


This section describes the underlying pathways and mechanisms of pain processing and experience in the normal state and in chronic back pain. In addition, neuroscience discoveries in chronic LBP, and pathoanatomic processes in specific LBP conditions will be discussed.
PAIN PHYSIOLOGY



Pain begins when peripheral tissue injury, infection, or peripheral nerve injury triggers a complex local response that converts the injurious stimuli into an impulse. While local processes differ, the resultant nociceptive, inflammatory, or neuropathic pain impulse is transmitted to the brain through interconnected pathways involving similar mechanistic processes spanning the peripheral nervous system, spinal cord, and various brain regions. The structure and function of these mechanisms and pathways undergo alteration in chronic LBP and represent therapeutic targets.
Nociception is the mechanism that encodes and processes noxious (potentially injurious to tissue) stimuli. Nociceptors are sensory neurons that respond to noxious stimuli. Several events are required for nociceptor relay of noxious stimuli to the brain for pain perception: peripheral nociception, spinal cord transmission, brain projection of pain pathways, and relay down descending pain pathways.
Peripheral Nociception



Nociceptors are specialized high-threshold afferent (sensory) neurons. Activation by noxious stimuli (e.g., extreme heat/cold, cutting, inflammation) transduces energy into an action potential, transmitted to the spinal cord along an axon contained in a C (non-myelinated) or A-delta (myelinated) nerve fiber. Several receptors also signal noxious stimuli, including transient receptor potential and acid-sensing ion channels and potassium channels [40,41].
Inflammatory Pain
Tissue injury or infection prompts the release of inflammatory cytokines (e.g., interleukin [IL]-1, IL-6) that can induce chemical mediators (e.g., cyclooxygenase-2, or COX-2) in neurons, mast cells, other enzymes, triggering an inflammatory response. Chemical mediators activate and sensitize nociceptors via ligand-gated ion channels or metabotropic receptors. Other modulators of nociception function are recruited as signaling molecules in pain pathways [41,42].
Nociceptor activation induces a cascade that sensitizes nociceptors and alters voltage-gated sodium and transient receptor potential channel kinetics and threshold. Substance P, calcitonin gene-related peptide (CGRP), and other neuropeptides are released from peripheral terminals to recruit serum factors and inflammatory cells at the injury site to produce neurogenic edema. Tissue sensitivity around the injury is termed peripheral sensitization and represents primary hyperalgesia. Inflammation alters protein synthesis in the dorsal root ganglion cell body, leading to ion channel expression of transient receptor potential vanilloid 1 (TRPV1) and transport of peripheral opioid receptors. This upregulation of opioid receptors in peripheral inflammation sites helps account for opioid efficacy in inflammatory pain. In contrast, peripheral nerve injury can decrease mu-opioid receptor expression in dorsal root ganglion neurons, diminishing the analgesic efficacy of opioids [38,41].
In all peripheral pain types, sodium channels facilitate neuron excitability and signaling of action potentials to the spinal cord. Changes in sodium channel kinetics following peripheral tissue damage contribute to hyperexcitability, and different pain states are characterized by upregulation or downregulation in sodium channel expression [38].

Spinal Cord Transmission



The peripheral nociceptive signal is transmitted to the dorsal root ganglion, where the peripheral neuron synapses with a central neuron. The neuron terminals release excitatory neurotransmitters according to stimuli intensity. These include glutamate, aspartate, substance P, CGRP, and brain-derived neurotrophic factor (BDNF). Depolarized primary afferent terminals release glutamate, which activates postsynaptic AMPA receptors to rapidly signal the location and intensity of noxious stimuli. A high-intensity stimulus normally elicits brief localized pain, and the relationship between afferent input and dorsal horn neuron output is proportionate and predictable [38,41].
Before relay to the brain by ascending spinal pathways, the signal can be modulated by peripheral or descending spinal pathway neurons. Inhibitory mechanisms in the dorsal horn are activated to reduce excitatory response to persistent peripheral input, involving endorphins, enkephalins, serotonin, and norepinephrine [38,41].

Brain Projections of Pain Pathways



The pain signal is relayed through spinal pathways into the midbrain, forebrain, and cortex. Distinct qualities of the pain experience are mediated by activation of the specific brain regions receiving the ascending projections, including pain location and type by the thalamus and somatosensory cortex; integration of nociceptive information with arousal, homeostatic, and autonomic responses by the medulla and brainstem; emotional, affective, and motivational components of pain in the ventromedial hypothalamus, central nucleus of the amygdala, anterior cingulate cortex, insular, and prefrontal cortex; fight-or-flight response and stress-induced analgesia in the periaqueductal grey and rostral ventromedial medulla; and projections to the reticular formation that mediates regulation of descending pathways to the spinal cord. Signal processing in the brainstem, thalamus, and cerebral cortex results in pain perception [41].

Descending Modulatory Pain Pathways



Descending pathways from the cortex, thalamus, or brainstem extend down the spine to the dorsal horns. With tissue insult, the nociceptive signal is relayed into and through the brain. The signal, now experienced as pain, is routed down descending pathways to the dorsal horn receiving peripheral inputs to dampen pain perception by modulating signal transmission through presynaptic and postsynaptic action and actions on intrinsic interneurons. This is termed the top-down pain modulatory system. The relative balance between descending inhibition and facilitation varies by type and intensity of stimulus and by time from injury. Serotonergic and noradrenergic pathways contribute to modulatory effect [38,41].


CHRONIC LOW BACK PAIN



The standard definition of chronic pain as pain lasting longer than three months provides a temporal index, but it is not very helpful as a biologic or mechanistic index. Chronic LBP not only involves the dissociation of ongoing pain from the extent of tissue harm; it also impacts numerous brain circuits by inducing massive reorganization of cortical anatomy and physiology. The extent of this reorganization is largely driven by the saliency of unrelenting pain that recruits emotion-mediating brain regions, including limbic structures, which reorganize the cortex to reflect suffering and coping strategies. This in turn alters spinal cord processes through descending modulatory pathways [38].
Development of Chronic LBP



Progression from acute to chronic LBP coincides with the development of widespread alteration in pain pathways and brain regions that modulate specific aspects of pain processing. Psychosocial factors contribute to the development and perpetuation of chronic LBP. When chronic LBP is alleviated, some brain regions and mediated functions become normalized. Other brain regions may remain impaired, in which case, clinical improvement and restoration of the patient's functional status remains difficult [38].
Peripheral Sensitization
Peripheral sensitization develops at the site of peripheral nerve injury, tissue injury, or inflammation. With peripheral sensitization, nociceptors' nerve endings develop lowered threshold and heightened response to tissue stimuli that trigger activation [38].
Central Sensitization
Central sensitization refers to the amplification of neural signaling within the CNS that elicits pain hypersensitivity. When this process is established, little peripheral input may be required to maintain a painful state [38].
The process of central sensitization begins when post-synaptic terminals of ascending neurons in the dorsal horn become altered by nociceptive barrage. The surge of excitatory signaling transmitters and modulators (e.g., glutamate, substance P, CGRP, BDNF) bind to receptors on spinal cord neurons and activate intracellular signaling pathways, which phosphorylate membrane channels of the glutamate receptors N-methyl-D-aspartate receptor (NMDA) and AMPA. This lowers the threshold and opening characteristics of the channels and results is increased CNS neuron excitation, substantial increase in pain transmission, and the development of central sensitization. The greatest contribution to initiation of central sensitization comes from post-synaptic NMDA receptor activation in the spinal cord and, subsequently, in the thalamus, limbic system, and cerebral cortex [38,42].
Post-synaptic NMDA receptor activation alters signaling pathways, which amplifies nociceptive responses and can induce functional antagonism to opioid analgesic effects. Acting in concert with other activated ligand-gated sodium and potassium channels, NMDA receptor activation allows entry of calcium ions, which alters intracellular signal processing in chronic pain. NMDA receptor ion channels possess binding sites for NMDA antagonists used in pain medicine, such as ketamine, dextromethorphan, amantadine, and memantine [38,42].
The onset of central sensitization promotes the transition from acute to chronic LBP. The core process that underlies the development of central sensitization is neuroplasticity, the cellular process of neuronal cytoarchitecture alteration through physical remodeling. The process of neuronal cytoarchitecture alteration begins with peripheral upregulation of COX-2 and IL-1b-sensitizing neurons, which sensitize second-order spinal neurons by activating NMDA receptor acid channels and signaling microglia. Brain regions become activated, including areas that mediate sensory nociceptive and pain processing, emotional processing of pain, pain modulation, pre-motor activity, and pain cognition. The cascading changes in brain circuitry enhance pain pathway sensitivity; alter sensory, emotional, and modulatory pathways; and generate new behaviors, such as increased pain sensitivity/responses, depression, and altered cognition [38,42].
Central sensitization is difficult to control and is best treated by combining modalities with different mechanisms to target the peripheral nociception origin and top-down (brain-orchestrated) and bottom-up (peripheral input) mechanisms. Top-down interventions include opioids and combined mu-opioid receptor agonist and noradrenaline reuptake inhibitor drugs. Bottom-up approaches include topically applied analgesics. Interventions that target metabolic (e.g., ketogenic diets) and neurotrophic factors (e.g., decrease BDNF) are novel and promising methods to diminish CNS hyperexcitability in central sensitization. Conservative therapy with pain neuroscience education, cognitive-behavioral therapy (CBT), and exercise therapy should be included to help modulate CNS excitation [38,42,43,44].

Neuropathic Involvement in Chronic LBP



Neuropathic contribution to non-radicular, nonspecific chronic LBP should be considered in the assessment and treatment of patients with nonspecific chronic LBP. Some mechanisms and targeting in neuropathic contribution to chronic LBP include ectopic impulses, central sensitization and plasticity, low threshold A-beta fiber-mediated pain, and loss of descending modulation [41,45].
Ectopic impulse activity causes sudden, brief pain with lancinating or sharpening features, resulting from increased density of dysfunctional sodium channels along the nerve length. Analgesia can be achieved by the sodium channel blockers lidocaine, mexiletine, carbamazepine, and lamotrigine. The role of NMDA receptor activation in synaptic plasticity and central sensitization can be targeted with the NMDA antagonist drugs ketamine and dextromethorphan and the opioid levorphanol [41,45].
Peripheral nerves can regenerate, but sprouting errors can occur when A-beta fibers become cross-linked to C fibers, inducing severe, sharp pain in areas where pain was previously absent. Mechanisms involve sodium channel excitability and spinal cord hyperexcitability; gamma-aminobutyric acid (GABA) inhibitory drugs and calcium-channel blockers are mainly used to address this type of pain [41,45].
Loss of descending modulation results from transmitter dysregulation. Serotonin and norepinephrine modulate pain in the descending control system. Drugs that inhibit reuptake of both transmitters are more effective for pain control than sole transmitter targeting and are more likely to improve mood symptoms. This explains why serotonin and norepinephrine reuptake inhibitors (SNRIs) are more effective than selective serotonin reuptake inhibitors (SSRIs) [41,45].

Psychologic Factors



The contribution of psychologic factors to chronic LBP is essential to consider, as discussed. Depressive symptoms, pain catastrophizing, and fear avoidance in LBP are thought to enhance pain facilitatory pathways in the CNS, resulting in sensitization of dorsal horn spinal cord neurons and the development of exaggerated pain perception. Pain catastrophizing refers to exaggerated negative thoughts and emotions surrounding pain, and this pain coping style significantly contributes to variability in pain perception. Catastrophizing adversely impacts pain by inducing an aroused, negative emotional state that worsens pain and fosters helplessness that decreases adaptive pain responding. This promotes the alteration of neural processes related to pain attention and response. People with trauma histories are more likely to catastrophize, suggesting that catastrophizing may mediate the effects of earlier psychologic stress on pain [25,29,116].
Emotional distress, including significant anxiety and depression symptoms, increases the neurotransmission of the inflammatory mediators substance P, IL-1, and IL-6, which triggers release of corticotropin-releasing factor and elevation of systemic corticosteroid levels. This further heightens pain sensitization and contributes to pain behaviors. Individual differences in acute stress response may contribute to broad pain response variations by influencing neurophysiologic mechanisms that underlie pain perception. Chronic pain does not disrupt acute stress response or the sensory dimensions of pain but induces long-term alteration in neural systems that underlie affective-motivational functions [41].
In one study, patients with subacute LBP were followed over one year, and brain images of those with resolved or persistent LBP were compared. As LBP persisted, the location of brain activity in pain perception shifted from regions involved in nociception to regions that engaged emotion-related circuitry (i.e., the medial prefrontal cortex and amygdala). LBP persistence was also associated with declining activity in acute pain regions [46]. These findings were replicated in a comparison of patients with LBP for two months or more than 10 years. The very high correlation between LBP for 1 year and more than 10 years indicates that as chronic LBP develops during the first 12 months from onset, the brain carves a chronic pain state, making this first year a critical period for LBP chronification. Despite reorganization of pain processing and response to brain emotion circuits, baseline depression and anxiety scores in patients who progressed to chronic LBP did not differ from patients who recovered from chronic LBP scores at 12 months. Instead, the qualitative subjective properties of the pain were sufficient to shift its representation from acute pain to emotion circuitry. This was the first study to identify a brain signature for the transition to chronic LBP [47].

Neuroscience Findings



Neuroimaging evidence shows that patients with chronic LBP develop alterations in brain structure, function, and chemistry. An effort has been made to identify the neural correlates of chronic LBP in order to better understand causation, consequence, and potential interventions in at-risk patients. Functional MRI has shown reversal in some of these changes [48].
It is well established that chronic pain is linked to impairment of memory, attention span, and mental flexibility, but less well studied is whether overall cognitive function predicts risk for chronic pain. A cohort of 189 patients assessed at pre-surgery (non-spinal) and at 6- and 12-months post-surgery found a significant (and predictable) correlation between persistent pain at 12 months and poor baseline performance in cognitive flexibility, visuospatial processing, and visual memory independent of anxiety or depression. Impaired cognitive performance also predicted pain intensity and neuropathic symptoms in patients with pain, unassociated with type of surgery or pre-surgical pain. These findings suggest that patients with deficits in executive functioning or memory have a greater risk of pain chronicity after a painful event [48]. A cross-sectional study of 2,022 community-dwelling older adults found that cognitive impairment was associated with bodily pain, particularly among participants with LBP, waist pain, or sciatica [49]. In patients with chronic LBP, the strength of functional connectivity between the medial prefrontal cortex and nucleus accumbens predicted the transition to chronic back pain or recovery one year later with greater than 70% accuracy. These elements of emotional learning circuitry predicting transition to chronic pain may help identify strategies to prevent pain chronification [48].
Other research into neural factors that contribute to chronic LBP has found that subacute pain is associated with robust changes in hippocampal functional connectivity, the nature of which influences recovery. The reorganization of processing in the hippocampus, and between the hippocampus and the cortex, appears to contribute to the transition from subacute to chronic LBP and may explain learning difficulties and emotional abnormalities associated with chronic pain [38,41].
Functional and structural MRI studies in patients with chronic pain have identified brain and peripheral nerve abnormalities, with some pre-existing and others resulting from prolonged pain and related neuroinflammation over time. The data suggest that some chronic LBP arises from a combination of pre-existing vulnerabilities and sustained abnormal pain input [38,41].
Chronic LBP is associated with abnormalities in brain structure and function, including reduced cortical gray matter in the bilateral dorsolateral prefrontal cortex (DLPFC), thalamus, brainstem, primary somatosensory cortex (S1), and posterior parietal cortex. These abnormalities are not unique to chronic LBP and are found in many chronic pain conditions. Other studies have linked the DLPFC to pain modulation, placebo analgesia, perceived control of pain, and pain catastrophizing [38]. Some of these chronic pain-associated neuroanatomical and functional changes may be reversible with effective pain control. Patients with untreated chronic LBP have shown a thinner left DLPFC with abnormal activation during cognitive-related tasks. After six months of pain alleviation, the left DLPFC became thicker, and the extent of neuroanatomic recovery was dependent on the extent of clinical improvement. Successful pain reduction also normalized cognitive task-related brain activity in the left DLPFC [50].

Heritable Factors



Data show that pain sensitivity is heritable to some degree, with genetic contribution accounting for an estimated 50% of pain variance [41]. Statistically significant genetic-mediated responses have been found to most painful stimuli, varying by pain type, with provocation of different mechanistic pathways [51]. By employing a classic twin-design, the authors of one study found genetic influences on nociceptive processing in the midcingulate cortex and bilateral posterior insula and genetic contributions to large-scale functional connectivity during nociceptive processing [52]. The catechol-O-methyltransferase (COMT) enzyme metabolizes catecholamines and modulates adrenergic, noradrenergic, and dopaminergic signaling. A functional polymorphism in the gene that encodes COMT reduces its activity and has been linked to pain sensitivity. In patients with discogenic subacute LBP and sciatica, this genotype did not influence pain or disability at new-onset, but significantly increased pain and disability after six months. Thus, COMT polymorphism may contribute to protracted LBP, sciatica, and disability following lumbar disk herniation [53].
A variation in the gene encoding serotonin receptor 3B (5-HTR3B) has been correlated with high scores on pain catastrophizing, pain-related magnification, and helplessness. The 3B receptor is associated with descending pain modulation pathways, and a relationship between pain catastrophizing and a serotonin receptor polymorphism is likely [41,54]. High expression of polymorphism in the promoter region of the serotonin transporter gene has been linked to increased pain intensity during unpleasant affective states and decreased pain intensity during positive (but not neutral) emotional states. This polymorphism may importantly contribute to the capacity for emotional modulation of pain [41,55].


PATHOANATOMIC BASIS OF COMMON LBP CONDITIONS



Definitions



LBP can originate from many underlying causes. The following are the most common LBP conditions.
Lumbar (intervertebral) disk disorders: Also simply referred to as disk disorders, this includes degenerative disk disease, disk herniations, and infectious etiologies [56].
Degenerative lumbar disk disease: Degenerative changes in the three-joint complex, comprised of the facet joints and anterior lumbar disk. Annular fissures and tears develop from repetitive microtrauma. The disk becomes vulnerable to herniation, and resultant loss of water retention ability and disk height leads to disk resorption, internal disruption and additional disk tears, and loss of mechanical integrity at the three-joint complex. Further degeneration involves additional narrowing of disk space, fibrosis, and osteophyte formation [56].
Discogenic lumbar pain: Pain originating from late-stage degenerative lumbar disk disease and internal disk disruption; pain symptoms are distinct from those resulting from spinal deformity or radiculopathy [57].
Lumbar disk herniation: Displacement of disk material (e.g., nucleus pulposus) outside the annulus fibrosus due to progressive loss of disk hydration and height and inappropriate load transfer to annulus and endplates [56].
Lumbar radiculopathy: With L4–L5 involvement, pain that radiates down the leg below the knee in the distribution of the sciatic nerve. Formerly thought to result from mechanical compression by disk material, now known to be caused by nerve root inflammation from leakage of inflammatory mediators from the nucleus pulposus into the epidural space. These include cytokines, leukotrienes, nitric oxide, immunoglobulins, ILs, PGE-2, and metalloproteinases. Disk herniation can be asymptomatic and may not produce radicular symptoms [58].
Lumbar spinal stenosis: Narrowing of the central or lateral recesses of the spinal canal and/or the neural foramina [59].
Neurogenic claudication: Symptoms of leg pain (and occasionally numbness, paresthesia, or weakness) while walking or standing, enveloping the buttocks, posterior thigh, calf, and/or groin that may be relieved by sitting or spinal flexion. Often, but not always, associated with lumbar spinal stenosis [8].
Lumbar spondylolisthesis: Subluxation or slippage of one vertebral body relative to another, which may cause pain and neurologic deficit [60].
Lumbar spondylosis: Radiographic diagnosis referring to degenerative osteoarthritic changes affecting the discs, vertebral bodies and paired zygapophysial joints (z-joints) of the lumbar spine. Often associated with spinal stenosis, vertebral instability, degenerative spondylolisthesis, osteoarthritis, and malalignment [61].
Myofascial pain syndrome: A regional muscle pain syndrome caused by myofascial trigger points, which are hyperirritable zones in a palpable taut band of skeletal muscle. Symptoms include local and referred pain, muscle stiffness and weakness, and sensory changes [62].
Facet joint pain: Pain resulting from disruption in normal architecture, biomechanics, or function of vertebral facet joints (zygapophyseal joints), caused by degenerative changes, injury, or mechanical strain [63].
Post-laminectomy pain: Post-laminectomy pain is not a single entity, but a complex syndrome with multiple potential causalities, including structural pathogenesis, improper surgical technique, altered biomechanics, and/or central sensitization. Previously referred to failed back surgery syndrome; may also be referred to as chronic pain after spinal surgery, reflecting changes of the ICD-11 released in 2022 [32].

Anatomic Pathogenesis of LBP



In the typical healthy back, the smallest functional segment of the spine (the "functional spinal unit") includes two adjacent vertebral bodies with two posterior facet joints, an intervertebral disk, and surrounding ligaments. The disk absorbs energy and distributes weight evenly from one spinal segment to the next while allowing movement of protective bony elements [40].
The lumbar spine (L1–L5) is inferior to the twelfth thoracic spinous process and superior to the first sacral spinous process. The sacral spine is inferior to the first sacral spinous process and superior to the sacrococcygeal joint. LBP may be more specifically termed lumbosacral spinal pain, because it encompasses lumbar and sacral spinal pain. Lumbosacral spinal pain can occur in either or both regions and represents "low back pain" [40].
Radicular pain results from spinal nerve provocation by inflammatory molecules, mechanical impingement, or both, and describes pain referred to the lower extremity along the corresponding dermatome. Also called sciatica, the term "radicular pain" may be preferred because pain originates from nerve roots or the dorsal root ganglion of a spinal nerve [40,58].
Repetitive mechanical stress or aging can lead to progressive degenerative changes in the functional spinal unit, usually at L4–L5 with LBP present. Early degenerative changes include loss of hydration of the nucleus pulposus along with mild loss of disk height. Internal disk disruption begins with radial and/or concentric fissures from the nucleus pulposus periphery to the annulus fibrosus. Lumbosacral pain can develop when the fissures or material from the nucleus pulposus extend to the peripheral annulus fibrosis, activating the sinuvertebral nerve. Radicular pain can develop when material from the nucleus pulposus extends outside the annulus fibrosis (e.g., herniated nucleus pulposus) to produce an intense inflammatory reaction by surrounding the spinal nerve [40,56].
Advanced degenerative changes are associated with dehydration of the nucleus pulposus and marked loss of disk height, osteophyte formation, and ligament thickening. Central canal lumbar stenosis results from the combined effects of facet hypertrophy (enlargement) and thickening of the ligamentum flavum and posterior longitudinal ligaments. These and other degenerative changes may produce neurogenic claudication. Progressive disk or facet joint degeneration may lead to chronic lumbosacral pain, while stenosis of the spinal canal lateral recess and the intervertebral foramen produced by facet hypertrophy causes nerve root compression and radicular pain [40,56,57].

Myofascial Pain Syndrome



Myofascial pain syndrome develops as result of muscle or connective tissue injury, leading to the development of myofascial trigger points. These trigger points may be active (spontaneously painful and tender) or latent (not spontaneously painful, but tender to the touch), and most commonly present as a localized hyperirritable spot of skeletal muscle containing palpable rope-like taut bands. Trigger points, are characterized by local and referred pain, muscle stiffness, and sensory changes. Primary causative factors of myofascial pain are usually structural or mechanical (e.g., intense exercise, sustained abnormal postures, anatomic abnormalities, joint dysfunction, chronic repetitive overuse, poor work-related ergonomics). Nonstructural factors (e.g., anxiety, sleep deprivation, fatigue, chronic infection, iron, vitamin, mineral, and endocrine deficiency states) may also be at play, often working in combination with mechanical factors [62,64].
Acute myofascial pain triggered by identifiable local muscle strain has a favorable prognosis. When myofascial pain syndrome expands from local to regional pain and becomes chronic, pain is often difficult to control. Thorough assessment and proper diagnosis of pain is essential, as myofascial pain syndrome often resembles or co-occurs with other similarly presenting pain conditions (e.g., osteoporosis, shoulder impingement, lumbar radiculopathy, headache). The pain pattern is dependent on the involved muscle(s), and early identification and management are critical to preventing chronic pain [62,64].

Post-Laminectomy Pain



Post-laminectomy pain refers to chronic pain occurring post-spinal surgery, with or without lower extremity radiculopathy. The term post-laminectomy pain syndrome is intended to replace the term failed back surgery syndrome and can be used interchangeably with the term chronic pain after spinal surgery. Because of varying definitions and etiologies of post-laminectomy pain syndrome, estimates range from 10% to 40% incidence following lumbar laminectomy with or without infusion [32]. Recurrent disk herniation, epidural abscess, scar tissue formation around nerve roots, facet joint syndrome, or muscle spasm may contribute to the clinical features of post-laminectomy pain syndrome. In patients with previous fusion surgery and worsening axial back pain, additional wear and tear on the facet joints and disks directly above and below the fused segment(s) can generate significant pain. Patients with persistent radicular pain often have chronic nerve injury requiring treatment for neuropathic pain. Clinical assessment should attempt to clarify the original LBP condition, the surgical approach, and whether the chronic LBP is recurrent or new-onset pain requiring further evaluation [32].



28. ASSESSMENT AND DIAGNOSIS



It is estimated that 90% of LBP lacks apparent etiology and is termed nonspecific. Clinical practice guidelines for LBP recommend assessment of new patients by triage, with LBP grouped as nonspecific, specific, or radiculopathy/spinal stenosis/sciatica. Several LBP syndromes and conditions have been studied with radiographic imaging (usually MRI) in an effort to establish causality. These include lumbago, myofascial syndrome, muscle spasm, mechanical LBP, lumbar strain, facet joint dysfunction, and bulging lumbar disk. No specific, defining radiographic abnormality has been identified. These conditions, often presenting as acute LBP, are considered vague and nonspecific, and imaging studies are of limited value in establishing the cause, directing therapy, or predicting the clinical course. As an example, many persons with lumbar spine degenerative change or disk protrusion evident on MRI are not experiencing LBP. Thus, some abnormalities detected by MRI are nonspecific and of uncertain relevance to the patient's complaint. A diagnostic imaging workup does not improve clinical outcomes in most patients with acute LBP [8,65,66].
While most LBP cases lack serious pathology, each case is deserving of a careful clinical assessment for symptoms and signs (termed "red flags") associated with serious pathology. Patients with red flags are redirected to urgent diagnostic workup and intervention. Patients without red flags should be assessed for the possibility of radiculopathy and lumbar spinal stenosis, which, with diagnostic confirmation, may require early specialist referral. LBP may be classified as nonspecific when there are no red-flag indicators, radiculopathy, or suspicion of lumbar spinal stenosis. Once red flag indicators are excluded, all patients should be evaluated for risk factors of poor prognosis and chronicity ("yellow flags"). Patients with yellow flags should receive psychosocial intervention to minimize chronification and disability. Patients with painful recurrence following LBP remission require assessment of new-onset LBP [8,24,66].
HISTORY AND PHYSICAL EXAM



Red Flag Assessment



Red flag assessment during history and physical exam identifies the subset of patients who may have serious pathologic conditions that require urgent diagnosis and therapeutic intervention. Such conditions include vertebral osteomyelitis, epidural space infection, tumor, osteoporosis, fracture, structural deformity, inflammatory disorder, or cauda equina syndrome. Because some red-flag conditions have low prevalence or less risk from delayed or missed diagnosis, some signs are more important to assess than others. A more focused red flag assessment is recommended, narrowed to identify malignancy, fracture, cauda equina syndrome or conus medullaris syndrome, and vertebral infection (Table 1) [8,66].
Table 1: RED FLAG ASSESSMENT IN PATIENTS WITH LOW BACK PAIN
	Possible Etiology	Red Flags
	Malignancy	
                  History of or current cancer diagnosis
Systemically unwell
Unexplained weight loss in the past six months
Constant, progressive, nonmechanical pain
Altered sensation from trunk down
Age older than 50 years of age


                
	Vertebral fracture	
                  Age older than 75 years
History of osteoporosis
Significant recent trauma
Long-term corticosteroid use
Altered sensation from trunk down
Pain worse with flexion, pulling up from supine to sitting position, and
                      from sitting to standing


                
	Cauda equina syndrome or conus medullaris syndrome	
                  Acute-onset urinary retention or urinary incontinence
Loss of anal sphincter tone or fecal incontinence
Saddle anesthesia
Widespread (more than one nerve root) or progressive motor weakness in
                      legs


                
	Vertebral infection	
                  Fever
Systemically unwell
Constant, progressive, nonmechanical pain
Recent bacterial infection, spinal region wound, or indwelling
                      catheters
Intravenous drug use
Immunosuppression from steroids, transplant drugs, or HIV
Altered sensation from trunk down


                


Source: [8,66]



History



When evaluating back pain, it is important to ask patients about current pain characteristics, including pain severity; the time and event of onset; postures or activities that worsen or lessen pain; and occupational, social, and activity limitations from pain. The patient's prior history of systemic disease (e.g., osteoporosis, cancer, arthritis, infection), history of trauma, immunosuppression, constitutional symptoms, substance use, and previous back pain, including symptoms, diagnosis, testing or imaging results, treatment, and response, should be noted. Possible origin outside of the spine should be considered, including pancreatitis, nephrolithiasis, aortic aneurysm, or systemic disease, such as endocarditis or viral syndromes. Sensory and motor changes may also provide insight into the underlying cause of back pain, and the pattern and nature of any lower extremity symptoms, gait abnormalities, and/or presence of significant neurologic deficits or bowel or bladder dysfunction should be explored [8,66].
As discussed, yellow flags are risk factors for poor treatment response and progression to chronic LBP and should be assessed in all patients. High-risk patients require psychosocial therapy because most interventions are ineffective in facilitating return to work following extended disability leave for LBP [8,24].

Physical Examination



All patients presenting with LBP should be observed for posture, seating position, spinal contour, and skin discoloration. The spine should also be palpated for tenderness. A thorough neurologic exam can help to identify spinal level and nerve root involvement. The exam should include [66,67]:
      
	Gait:
	Heel walking (L4–L5)
	Toe walking (S1)



	In standing position:
	Movement testing, flexion and extension
	Trendelenburg test (L5)
	Repeat toe raises (S1)



	In sitting position:
	Patellar reflex (L3–L4)
	Quadriceps power (L3–L4)
	Ankle dorsiflexion power (L4–L5)
	Great toe extension power (L5)
	Great toe flexion power (S1)
	Plantar response
	Upper motor test



	Kneeling position:
	Ankle reflex (S1)



	Supine lying position:
	Passive straight leg raise
	Passive hip range of motion



	Prone lying position:
	Femoral nerve stretch (L3–L4)
	Gluteus maximus power (S1)
	Saddle sensation testing (S2–S4)
	Passive back extension (using arms to elevate upper body)



	Dermatomes


In addition, there is a group of physical signs that may indicate an underlying non-organic or psychologic basis for LBP. This group of signs, termed Waddell signs, includes [69,89]:
      
	Non-anatomic superficial tenderness
	Positive simulation tests (i.e., pain from axial loading and en bloc rotation)
	Non-positive tests with distraction (e.g., no pain with full knee extension while seated, but supine straight leg raise is markedly positive)
	Non-anatomic motor or sensory loss
	Verbal over-reaction or exaggerated body language


If three or more of these signs are positive, this suggests psychogenic contribution to LBP; at least two positive signs suggests poor surgical but not rehabilitation outcome, subjective pain reporting unreliable for evaluation of therapy response, and risk of disability. It is important not to label positive findings as malingering [89].


DIAGNOSTIC IMAGING AND TESTING



As noted, MRI is highly sensitive but often nonspecific in identifying back pain causation As such, MRI and x-ray are widely discouraged from use in the assessment of nonspecific acute LBP [8,65,66]. In the past, spinal MRI of asymptomatic persons was considered valuable for early detection and intervention of back problems invariably leading to pain. However, this has been dispelled by findings of highly prevalent MRI-detected spinal abnormalities in persons without LBP history (Table 2) [68,69,70,71,72,73]. In one study, asymptomatic persons with MRI-detected disk herniation were followed, and imaging abnormality lacked prediction of pain development [74]. In another study, patients with symptomatic lumbar disk herniation were treated conservatively and followed. Nearly all showed further disk degeneration, but baseline MRI findings were unrelated to pain continuation [60,75].
Table 2: PREVALENCE OF MRI-DETECTED SPINAL ABNORMALITIES IN PERSONS WITHOUT A HISTORY OF LOW
          BACK PAIN
	MRI Finding	Frequency of Finding
	Disk bulge	24% to 53%
	Disk protrusion	20% to 63%
	Disk extrusion	1% to 18%
	Any disk pathologya	57% to 64%
	Nerve root deviation or compression	4%
	aAny bulge, protrusion, extrusion, or sequestration


Source: [68; 69; 70; 71; 72; 73]



Evidence Based Practice Recommendation

The American College of Radiology asserts that routine imaging patients
          with acute LBP of less than six weeks' duration and no red-flag symptoms provides no
          clinical benefit. This type of LBP is considered a self-limiting condition that is
          responsive to medical management and physical therapy in most patients.
https://acsearch.acr.org/docs/69483/Narrative

             Last Accessed: August 4, 2025
Strength of Recommendation: 2 (Usually
          not appropriate)


In the first visit, the use of imaging studies should be limited to suspected red-flag conditions. To minimize diagnostic and interpretation errors, imaging should only be ordered by clinicians with the skills to organize and interpret radiographic and MRI images [8,65,66].
MRI and computed tomography should be reserved for persistent pain and evidence of radiculopathy or lumbar spinal stenosis when surgery is considered. Nerve root, facet joint, medial branch, or sacroiliac joint blocks lack sufficient evidence as LBP diagnostic procedures. However, medial branch nerve block has been recommended for diagnosing facet joint pain prior to radiofrequency denervation [8,65,66].

LABORATORY TESTS



Laboratory tests can help confirm suspicion of spinal infection or tumor. With spine infection, laboratory testing is low in specificity, and diagnostic confirmation requires MRI and, frequently, biopsy [65].

ENHANCING ASSESSMENT AND DIAGNOSIS



Efforts to improve outcomes in patients with LBP have included a focus on assessment and diagnosis, and specifically on identifying more accurate prognostic factors and subgrouping of patients categorized as having nonspecific LBP.
Subgrouping Patients with Nonspecific LBP



Many believe the current "one-size-fits-all" approach for nonspecific LBP contributes to poor patient outcomes because nonspecific LBP is not a homogeneous condition. This has prompted efforts to identify meaningful, clinically relevant typologies for patient subgrouping. Several approaches have been validated and published, with the goal of improving treatment outcomes through better disease-treatment matching.
Most guidelines for chronic LBP recommend a diagnostic triage to group patients by nonspecific, specific, and radicular LBP. This differentiation is not straightforward; patients with disk herniation are either grouped as specific with radicular pain or nonspecific with degenerative disk disease without radicular pain. Also, the definition of radicular pain is inconsistent [8,65,66].
To address these and other limitations with the triage approach, an alternative classification system for chronic LBP was developed to differentiate patients with pain of nociceptive, peripheral neuropathic, or central sensitization origin using a mechanism-based classification of LBP signs and symptoms [76]. The system was developed and validated using data from 464 patients with a range of back and leg symptoms; the majority had pain duration longer than three months (chronic). Factors with the greatest predictive ability for each of the three back pain mechanisms include [76,77,78]:

Nociceptive Pain



	Clear and proportionate mechanical/anatomical nature to aggravating and easing factors
	Usually intermittent and sharp with movement or mechanical provocation
	At rest, tends to be a constant dull ache or throbbing pain
	The absence of dysesthesia, disturbed sleep, antalgic postures, and pain of a burning, shooting, or electric shock-like quality



Peripheral Neuropathic Pain



	Pain referred in a dermatomal or
	cutaneous distribution
	History of nerve injury, pathology, or mechanical compromise
	Pain or symptom provocation with mechanical or movement tests that move, load, or compress neural tissue



Central Sensitization



	Disproportionate, nonmechanical, unpredictable pattern of pain provocation by multiple nonspecific aggravating or easing factors
	Pain disproportionate to the extent of injury or pathology
	Strongly associated with maladaptive psychosocial factors, such as negative emotions, poor self-efficacy, and maladaptive pain beliefs and behaviors
	Diffuse non-anatomic areas of pain tenderness on palpation


Building on this classification system, Vining et al. developed an evidence-based clinical tool for application in the assessment and diagnosis of patients with LBP (Table 3) [79]. This tool was created to help fulfill the unmet need for an easily applied diagnostic classification system based on the underlying pain mechanism, especially with nonspecific LBP [76,77,78,79,80].
Table 3: LOW BACK PAIN DIAGNOSTIC CATEGORIES AND KEY INFORMATION
	Category	Definition	Key Findings	Diagnostic Standard Used
	Screening	Findings indicating recent injury, special testing, referral, or need for emergent evaluation	Evidence of possible fracture, progressive neurologic deficit, infection, tumor, or other etiology	N/A
	Functional instability	Disruption of neuromuscular control of a spinal joint neutral zone during normal physiologic demand	
                  Positive prone passive lumbar extension
Hypermobile lumbar segment(s)
Absence of hypomobile lumbar segment


              	Radiographic measurements of intervertebral motion
	Nociceptive (pain from noxious stimulation of
                  peripheral tissues)
	Discogenic	Pain from the posterior annulus and near the endplate	
                  Centralization with repeated end-range loading
Any two: Centralization with repeated motion, vulnerable/apprehensive
                      when stooped, lumbar extension loss


              	Lumbar discography
	Sacroiliac joint	Pain from the sacroiliac joint and/or supporting ligaments	Sacroiliac joint area pain with three or more positive findings on: Gaenslen left and right, thigh thrust, sacral thrust, iliac comp, distraction tests	Fluoroscopically guided, controlled anesthetic block
	Zygapophyseal joint	Pain from zygapophyseal joint structures, including the joint capsule and subchondral bone	Three or more: Age older than 50 years, relief by walking, relief by sitting, paraspinal onset, positive extension-rotation test	Fluoroscopically guided, controlled anesthetic block
	Myofascial	Pain from muscles, tendons, and/or fascial tissue in the low back	Pain with use of involved muscle and trigger points	None
	Neuropathic (pain from peripheral or central
                  nervous system tissues)
	Compressive radiculopathy	Pain from compression and inflammation of a nerve root	
                  Absent ankle/knee reflex
Pain worse in lower extremity than in back
Dermatome distribution (cough, sneeze, straining)
Paresis (extremity motor strength loss)
Finger to floor distance 25 cm


              	Clinical findings in individuals with nerve root compression confirmed by MRI
	LANSS score >12	Expert opinion
	Non-compressive radiculopathy	Pain from compression, stretch and/or inflammation of peripheral nerve structures	LANSS score >12	Expert opinion
	Compressive radiculopathy criteria are not met	N/A
	Neurogenic claudication	Pain from ischemia/compression of individual nerve roots, the cauda equina, or the spinal cord	
                  Age older than 60 years
Activity induced lower extremity pain with relief upon forward bending
                      or rest
Symptoms worsened by standing or extension
Urinary incontinence


              	Expert opinion
	Negative ABI	Doppler ultrasound
	Central	Pain from a lesion or dysfunction within the central nervous system	
                  Disproportionate pain
Unpredictable symptom aggravation and relief
Maladaptive psychosocial factors
Non-anatomic distribution


              	Expert opinion
	Other
	Other diagnoses	Diagnoses not categorized above	Dependent on suspected condition	N/A
	ABI = ankle-brachial index, LANSS = Leeds assessment of neuropathic symptoms and signs pain scale, MRI = magnetic resonance imaging.


Source: Reprinted from Vining R, Potocki E, Seidman M, Morgenthal AP. An evidence-based diagnostic classification system for LBP. J Can Chiropr Assoc. 2013;57(3):189-204, with permission from the Journal of the Canadian Chiropractic Association.


Non-radicular chronic LBP was long assumed to be the prototype of the chronic nociceptive pain state. However, neuropathic pain can also result from injured afferent nerves, and back pain, including axial back pain, is now known to involve neuropathic pain components, making it a mixed pain syndrome with overall pain perception from both nociceptive and neuropathic mechanisms. This mechanistic heterogeneity indicates a more complex framework than previously assumed and may explain the often-disappointing results with pharmacotherapy. Better approximation of the mechanistic contribution may be gained from a symptom constellation approach to assessment [38,40]. Such an approach was evaluated in 7,772 patients with LBP (37% of which showed neuropathic pain as the dominant pain component) and 1,083 patients with axial LBP (of whom 12.1% showed sensory symptoms consistent with neuropathic pain). Five LBP subgroups were identified with distinct mechanistic and sensory profiles [81].
The largest subgroup (26%) displayed a lack of distinct sensory abnormalities and few sensory symptoms. Another subgroup (21%) reported a predominance of lumbar region "pain attacks," whereby lumbar spine movement induces severe lumbar pain lasting several seconds. Pain is evoked by ectopic discharges originating from sensitized nerves, such as those innervating facet joints and outer intervertebral disk layers. Pressure to the vicinity of afflicted nerves stimulates release of pro-inflammatory cytokines and neurotrophins, producing synergistic mechanical and chemical irritation to annulus fibrosus cells [81].
In a third group (21%), pain was primarily experienced as a dull and aching quality localized in the back. This nociceptive back pain is evoked by noxious stimulation of deep somatic structures in the lumbar spine, induced by the ingrowth of small nociceptive nerve fibers into degenerated intervertebral disks. Lumbar muscles are explicitly tender to pressure stimuli due to the musculoskeletal basis of the pain [81].
The last two groups experienced LBP characterized by burning and prickling sensations, reflecting an isochronic occurrence of neuropathic and nociceptive pain components. With intervertebral disk damage, the disk is invaded by blood vessels and small nociceptive nerve fibers. Macrophages secrete pro-inflammatory cytokines, TNF-α, and other neurotrophins that act as growth factors. Nociceptive fibers sprout from the outer part into the inner areas of the disk, including the nucleus pulposus. Axonal sprouts within diseased disks become damaged from compressing forces and irritated by contact with inflammatory agents, and these damaged afferent fibers in the disk develop neuropathic pain mechanisms reflected by neuropathic symptoms [81].
Data on these "nonspecific" subtypes suggest that sensory profiles based on descriptor severity may be more accurate than pain intensity alone, especially with different underlying mechanisms operating in tandem. These phenotypic differences in sensory profiles and comorbidities may explain inconsistent treatment response and assist in tailored individualized therapy for patients.

Prognostic Factors



Yellow flag assessment is widely used and necessary, but some have argued insufficient, to identify patients at high risk of progression to chronic pain and disability. This has prompted research to identify additional risk factors of chronic pain and disability [25,29,82,83].
To improve outcomes in the primary care of patients with LBP, it is recommended that patients be triaged into three subgroups based on core modifiable predictors of chronicity. This allows delivery of targeted and prompt treatment to intervene and alter the clinical course. A central feature for risk identification and subgroup placement is the STarT Back tool (https://startback.hfac.keele.ac.uk/training/resources/startback-online/), a validated instrument that includes nine items related to physical and psychologic predictors of chronicity. The scores place patients into low-, medium-, or high-risk categories. A six-item version was also developed for primary care use and identifies patients as either low risk or not low risk of chronicity. During the initial primary care contact, patients with low risk of chronicity should receive reassurance, education, and advice and be told to return if pain persists. Those scoring as not low risk are referred to a physiotherapist and are scored using the longer instrument. Medium-risk patients receive physiotherapy to address pain and disability, and high-risk patients receive additional cognitive-behavioral approaches that address psychosocial obstacles to recovery [84]. The authors of one study found that the tool may be useful in physiotherapy practice, both as a screening tool for yellow flags and as a tool to guide and assist the level of treatment for patients with LBP [85].
Another screening tool, the Örebro Musculoskeletal Pain Screening Questionnaire (ÖMPSQ), has been found effective in predicting long-term disability and work absenteeism in adults with acute and chronic LBP. The ÖMPSQ consists of 25 questions of which 21 are scored on a 10-point scale; higher scores (maximum 210 points) indicate future increased risk for disability. [86,87].



29. TREATMENT OPTIONS



Standard clinical practice guidelines for LBP are organized around the assumption of favorable prognosis, spontaneous resolution of most acute LBP cases, and conservative care dictated by the benign clinical course. This assumption of benign prognosis is disputed by more recent data, which also stress the importance of earlier, more aggressive intervention to minimize the development of chronic LBP.
It is increasingly clear that nonspecific LBP is not a homogeneous condition, and "one-size-fits-all" treatment for nonspecific LBP may contribute to unsatisfactory outcomes for many patients. As discussed, several approaches to nonspecific LBP subgrouping have been validated and published, with the goal of improving treatment outcomes through better patient-therapy matching.
TREATMENT OF ACUTE AND SUB-ACUTE LBP



Clinical practice guidelines usually structure recommendations for LBP management by time from onset, with acute pain duration less than 4 to 6 weeks, sub-acute pain 6 to 12 weeks, and chronic pain longer than 12 weeks. During initial and all follow-up visits, pain level should be measured using a 0–10 point numerical rating scale to help monitor pain progression, remission, and treatment response. The Oswestry Low Back Pain Disability Questionnaire may be considered to assess perceived level of disability related to functional limitation. Patients should be asked if pain interferes with daily activities or impacts/changes social functioning, sleep, sexual activity, or weight [88].
Most patients with back pain report receiving limited information on self-management. Patients should receive sufficient information and resources, such as links to online audio and literature resources, paper-based information, and healthcare organizations specializing in pain or spinal disease that may be contacted for assistance by phone. With the burden imposed by LBP, direct support, reinforcement, and frequent primary care contact are often most important [3,82].
In the absence of red flags or radiculopathy, acute LBP is a condition and not a diagnosis. It is treated nonspecifically with pharmacotherapy, physical therapy, and advice on self-management. If LBP is severe or persistent, the underlying cause should be diagnosed to facilitate its management [61].
Acute LBP



Nonspecific Acute LBP
When a patient presents with LBP of less than four to six weeks, the mainstays of management are patient education, reassurance, and advice on self-management. Patients should be assured that prognosis is generally good, often resolving with little intervention. Self-care recommendations include [8,90,91,92]:
      
	Stay active, avoid bed rest, and return to normal activities as tolerated.
	Avoid twisting and bending.
	Use heat or ice packs, whichever provides the most comfort.


Analgesic medications may be used, and the selection is determined by pain severity. Except for minor pain, medications should be prescribed on a time contingent (every four to six hours) and not a pain contingent (as needed) basis. Most patients should start with a nonsteroidal anti-inflammatory drug (NSAID) or acetaminophen; a muscle relaxant may be added, based on pain severity. With severe pain, a short course of opioid therapy may be warranted [90,91,92].
Spinal manipulation may be helpful for some patients. If it is not the first episode of LBP, physical therapy (e.g., McKenzie method, spine stabilization) should be considered.
In patients at risk for chronic LBP (i.e., who have yellow flags), discuss and address barriers to treatment success. These patients should avoid time off of work, if possible, and minimize activity restrictions. Short-term accommodations in the workplace may be discussed with employers [90,91,92].
If pain is not significantly improved after two to four weeks, the patient may switch to a different NSAID. If not done after the first visit, consider physical therapy or spinal manipulation. Adding a muscle relaxant or short-term (two weeks or less) benzodiazepine therapy may be considered. If pain persists in patients at risk for chronic disability, refer to a back pain specialist after two weeks or a multidisciplinary pain program after six weeks [90,91,92].
Acute/Sub-Acute Lumbar Disk Herniation with Radiculopathy
Pain from radiculopathy requires a unique care pathway, because patients can be in severe pain that often poorly responds to basic analgesics and neuropathic pain medications [92,93]. Earlier treatment may result in greater improvement, while delayed medical, physical, interventional, or surgical treatment may increase the risks of delayed recovery, chronic pain, and disability [58]. In those with severe pain and impairment, earlier referral (within two weeks of presentation) is probably most helpful [92,93].
At the first office visit, patients with less severe radicular pain may benefit from standard management. Patients should be advised that lumbar radiculopathy takes time to resolve, but 50% of cases improve by six weeks and 90% recover without surgery [92,93]. Bed rest for five or fewer days may be needed, but longer rests delay recovery. Remaining tolerably active and gradually returning to normal activities as one's condition improves speeds recovery.
The best positions/activities for patients with acute lumbar radiculopathy are those where they remain comfortable. Spinal manipulation may be helpful as well. Muscle relaxants can be useful, but patients with severe pain may require short-term opioid therapy [92,93].
If no improvement is noted after one to two weeks, the neurologic exam screening should be repeated to assess for new or worsening weakness. If the pain is not severe, physical therapy (McKenzie exercises) and/or specialist referral should be considered. Patients should be advised to view physical therapy as a learning opportunity, with the eventual goal of self-management at home. If no relief is noted after four to six physical therapy sessions, the treatment plan should be changed or physical therapy should be discontinued [90,92,93].
If pain continues for three or more weeks without improvement, an MRI should be ordered; if not diagnostic, an electromyogram (EMG) should be ordered. If pathology is proven by MRI/EMG, the patient should be referred for evaluation by a surgeon. If pathology is not proven by MRI/EMG, the patient should be referred to a back pain specialist. If strict criteria are met, epidural steroid injection may be considered [65]. These criteria will be discussed in detail later in this course.

Sub-Acute LBP



Nonspecific Sub-Acute LBP
In terms of physical and exercise therapy for nonspecific sub-acute LBP, the emphasis is on progression to normal functioning through aerobic conditioning, postural correction, and flexibility exercises. Physical therapy is recommended to optimize core strengthening and muscular stability by improving strength and endurance; neuromuscular control; proper load balance between trunk, pelvis, and legs; and soft tissue flexibility [90,94].
A multidisciplinary pain program or functional restoration with CBT is recommended to reduce work absenteeism from LBP. Patients with high disability and/or psychologic distress who lack response to one or more less intensive therapy should be referred to a specialist [90,94].
Over-the-counter analgesics are the first-line therapy for pain control. Alternative options include manual therapy and/or spinal manipulation, acupuncture, and participation in a multidisciplinary pain program. If over-the-counter analgesics are ineffective, a COX-2 inhibitor and/or weak opioid may be used. A tricyclic antidepressant (TCA) (e.g., amitriptyline, imipramine, nortriptyline, desipramine) or a short-term benzodiazepine trial may be added for continued pain despite other therapies. Strong opioids may be warranted for short-term use in severe pain, with specialist referral for patients requiring prolonged strong opioids [90,94]. CBT is effective in reducing duration of disability.
Any persistent, severe nonspecific LBP despite optimal care should initiate specialist referral to assess for suitability for invasive interventions. Appropriate care is required for any significant psychologic symptoms before surgery. Within the first three months of pain, surgery only benefits patients with severe spinal disease or debilitating symptoms and physiologic evidence with imaging confirmation of specific nerve root compromise [90,94].


TREATMENT OF CHRONIC LBP



In most patients presenting with chronic LBP, pain generation has expanded beyond the original peripheral spinal origin to involve a network of peripheral and CNS pathways and structures. In many cases, pain continues unabated despite resolution of the original peripheral tissue insult. For a minority of carefully selected patients, injection-based therapies can bring short-term pain relief, but multidisciplinary care is required for long-term improvement in pain and function.
All patients with chronic LBP should be provided with evidence-based information and advice to remain active and to use self-care options. Patients with chronic back pain should receive multi-modality therapy, with medications used in conjunction with back care information and self-management. Many patients benefit from acetaminophen or NSAIDs, the first-line suggestions. With all analgesics, potential benefits should be weighed against risks and patient comorbidity. Interventional therapies are recommended only for symptomatic pain relief, with full discussion of the potential benefits, risks, and evidence with each suggested approach.
Nonspecific Chronic LBP



All patients with non-radicular LBP who lack response to standard therapies should be considered for intensive multidisciplinary pain programs with a CBT emphasis. However, less intensive multidisciplinary pain programs (<100 hours) lack benefit beyond usual care or unimodality rehabilitation [90,95].
Functional restoration is more effective than standard physical therapies, exercise programs, spinal manipulation, and exercise therapy plus behavioral therapy for reducing time lost from work. It is important for functional restoration to include a CBT component. Exercise therapy that includes individual tailoring, supervision, stretching, and strengthening may be prescribed. Massage may also be helpful.
Pharmacotherapies with proven efficacy include [65,90,96]:
      
	NSAIDs
	Norepinephrine reuptake inhibitors
	Oral mu agonist opioids
	Tramadol
	Short-term benzodiazepine trial
	Duloxetine
	Topical lidocaine patch
	Muscle relaxants (e.g., tizanidine)
	TCAs


In addition, the following alternative/complementary therapies have been suggested as beneficial [94,96]:
      
	Harpagoside (a molecule derived from the Harpagophytum procumbens root)
	Salix alba (white willow bark)
	Neuroreflexotherapy
	Acupuncture
	Yoga
	Transcutaneous electrical nerve stimulation (TENS) (as part of a multimodal approach)



Specific Spine Conditions



Lumbar Spinal Stenosis
Depending on the intensity of the pain associated with lumbar spinal stenosis, NSAIDs, short-acting or extended-release/long-acting opioids, muscle relaxants, antiepileptics, SNRIs, and/or TCAs may be prescribed. Patients should be advised to avoid spinal extension and nerve root tension from exercise. When the pain is subacute, patients may undergo lumbar stabilization focusing on flexion-based exercises, pelvic posture correction, and core strengthening to prevent excessive lumbar extension and promote hamstring relaxation. Lumbar corsets to provide support and maintain a slightly flexed posture should only be used intermittently. Alternative approaches, such as acupuncture, manual therapy, and TENS, should be considered. When walking limitations are present, gabapentin may be effective. For persistent disabling leg pain, a decompression surgery consult may be necessary [94,96].
Myofascial Back Pain
The goal of treating myofascial back pain is symptom relief, trigger point inactivation, and resolution of perpetuating factors. Potentially effective noninvasive modalities include manual therapy, stretching, heat/ice, ultrasound, electric stimulation, microcurrent therapy, and laser therapy. Stretching, strengthening exercises, massage, and iontophoresis may also be helpful [90,94].
The pharmacotherapy with the strongest evidence for myofascial pain is benzodiazepines combined with ibuprofen or amitriptyline (not as monotherapy). Second-line options include topical methyl salicylate, menthol, and diclofenac patch. Although antiepileptics, antidepressants, muscle relaxants, NSAIDs, and tramadol are widely used, they are largely lacking evaluation [90,94].
In the past, trigger point injection with local anesthetic or botulinum toxin was used to treat chronic LBP. However, updated evidence-based guidelines have recommend against the use of join-targeted or intramuscular injection for patients with chronic LBP not caused secondary to cancer or inflammatory arthropathy [65,96,246].
Post-Laminectomy Pain Syndrome

Evidence Based Practice Recommendation

According to the American Society of Interventional Pain Physicians,
            spinal cord stimulation is indicated in chronic low back pain with lower extremity pain
            secondary to post-laminectomy pain syndrome (or failed back surgery syndrome), after
            exhausting multiple conservative and interventional modalities.
https://www.painphysicianjournal.com/2013/april/2013;16;S49-S283.pdf

             Last Accessed: August 4, 2025
Level of Evidence: Fair (Evidence is
            sufficient to determine effects on health outcomes, but the strength of the evidence is
            limited by the number, quality, size, or consistency of included studies;
            generalizability to routine practice; or indirect nature of the evidence on health
            outcomes)


As noted, post-laminectomy pain syndrome is not a single entity, but a complex syndrome of multiple potential etiologies, including poor surgical technique, mechanical factors, central sensitization, or a combination. Successful identification of the pain mechanism and pain control outcome is best achieved by assessing the time frame of symptom development. Spinal cord stimulation is recommended [8,28,32].
Other Conditions
Implantable intrathecal opioid infusion and spinal cord stimulation are recommended for severe, intractable LBP. For patients with facet joint pain, radiofrequency denervation is recommended when previous diagnostic or therapeutic injection of facet joint or medial branch nerve have provided temporary relief. Facet joint injection is not recommended [8,65].

Neuropathic Chronic LBP



First-line therapy for patients with neuropathic LBP include gabapentinoids, TCAs, or SNRIs. Second-line therapy includes topical treatments and opioids (e.g., tramadol and tapentadol), and third-line treatment is strong opioids therapy and possibly neurotoxins [97]. Other potential drugs considered for treatment include cannabinoids, methadone, mexiletine, clonidine, the SSRIs citalopram or paroxetine, and the anticonvulsants lamotrigine, topiramate, and valproic acid [8,90,96].
Intravenous lidocaine may be used in patients unresponsive to oral analgesic therapy. Alternatively, intravenous ketamine is recommended for short-term pain relief. If used, it should be infused under specialist care [98].

Considerations for Analgesia in Elderly Patients



Acetaminophen is recommended for initial and ongoing treatment of persistent musculoskeletal back pain in older patients. There is a strong recommendation against the use of NSAIDs, amitriptyline, and imipramine due to the possible adverse effects. Systemic corticosteroids should only be used in pain from systemic inflammatory disease or metastatic bone pain [65,99].
Opioids are recommended for most elderly patients with moderate-to-severe pain, pain-related functional impairment, or diminished quality of life due to pain. If opioids are warranted, around-the-clock dosing should be used to achieve steady-state in frequent or constant pain. If extended-release/long-acting opioids are used, it is vital to anticipate, assess, and prevent breakthrough pain or add short-acting or immediate-release opioid formulations. Do not exceed safe acetaminophen or NSAIDs limits with fixed-dose opioid combination agents [65,99].
Nonpharmacologic therapies and adjuvant analgesic drugs should be considered for all elderly patients with neuropathic back pain or refractory chronic LBP to enhance analgesia. In cases of localized neuropathic or non-neuropathic chronic LBP, consider topical NSAIDs or lidocaine. For regional back pain syndromes, capsaicin, menthol, or other topical agents may be beneficial. Clinicians are advised to cautiously consider glucosamine, chondroitin, cannabinoids, botulinum toxin, alpha-2 adrenergic agonists, calcitonin, vitamin D, bisphosphonates, and/or ketamine for specific pain syndromes [94,96].


NONPHARMACOLOGIC THERAPIES



Mattress Type



For chronic LBP, a randomized controlled trial found that a medium-firm mattress was superior for pain while lying in bed and was associated with greater improvement in pain-related disability after 90 days compared to a firmer mattress; however, this study was found to be of moderate quality and there were several limitations identified. There are no additional quality data available to recommend for or against specific mattresses, bedding, and/or waterbeds [94].

Patient Education



Educating patients with LBP about their condition and treatment options is essential in order to reduce misconceptions of therapy and, ultimately, to reduce disability. Education facilitates communication and allows the clinician to understand patient needs, goals, and beliefs or attitudes that can impose barriers to recovery. Addressing patient needs and goals can include discussion of pain concerns, rehabilitation options, pharmacotherapy, and smoking cessation. Education is also important for helping patients attain optimal pain outcomes. Without slow titration and education on prescribed drugs, patients are likely to abandon even the most established, high-evidence drugs when adverse effects begin [8,65,90,92].
Therapeutic Pain Neuroscience Education
With central sensitization present in chronic LBP, the brain produces pain, fatigue, and other "warning signs" of tissue harm without actual tissue damage or nociception. Explaining the mechanism of central sensitization with evidence from neuroscience to patients with chronic LBP is a therapeutic strategy known as therapeutic pain neuroscience education or TPNE [100,101].
TPNE helps patients with chronic pain understand their pain and make sense of the lack of objective biomarkers or imaging findings. A primary goal is changing pain beliefs through the reconceptualization of pain. This involves patient knowledge that pain persists without tissue damage, is disproportionate to tissue damage and/or that tissue damage (and nociception) does not by itself result in pain. The distinction between "hurting versus harming" is addressed [100,101].
Exercises and physical activity are introduced under time-contingent (e.g., perform for five minutes regardless of pain) instead of symptom-contingent (e.g., stop when painful) conditions. Research shows that symptom-contingent approaches can facilitate brain production of nonspecific warning signs, while time-contingent approaches can deactivate brain-orchestrated top-down pain facilitatory pathways. Reduced CNS hyperexcitability and increased prefrontal cortical volume have also been found in response to time-contingent therapy [102,103].
To reconceptualize pain and convince patients that CNS hypersensitivity, rather than tissue damage, is the likely cause of pain symptoms, TPNE is delivered in two to three sessions over two to three weeks. Potential patient misunderstanding of being told the pain is "all in their head" can be prevented by front-end coverage of pain neurophysiology and chronic pain, before discussing potential sustaining factors such as emotions, stress, illness perceptions, pain cognitions, and pain behavior [104].
Clinical guidelines show that there is insufficient evidence to recommend for or against pain neuroscience education and clinician-led goal setting. However, these strategies may be useful in conjunction with other physical therapy interventions for LBP, such as exercise or manual therapy [8,90].
Cognition-Targeted Neuromuscular Training
TPNE is optimally used in tandem with a time-contingent, cognition-targeted approach to daily activity and exercise therapy to address pain beliefs and cognitions before, during, and after exercise therapy. Neuroscience-informed exercise for chronic LBP involves a cognition-targeted neuromuscular training approach incorporating several modifications to conventional physical therapy that have been shown to improve patient outcomes. As noted, all exercises should be performed in a time-contingent instead of symptom-contingent manner. Progression to the next exercise level can be preceded by motor imagery for retraining brain circuitry responsible for successful execution of the targeted movement. The physical therapist should address patient pain cognitions to help patients attain positive perceptions about their pain, treatment, and exercise outcome. Discussion of patient perceptions about each exercise should include anticipated consequences (e.g., pain increase, further low back damage) and should challenge patient cognitions concerning the exercises. Pre-exercise communication reinforces the principles of TPNE and their application [100,101].
Patient Self-Management
Improving patient self-management is considered an important goal to decrease patient burden and service utilization. Patient self-management involves strategies to manage and monitor spinal health, assume a primary role in LBP management, and learn skills for daily use in managing back pain. Self-management of LBP is nearly universal in clinical practice guidelines for back pain, but patients often do not appreciate the improvements in their condition resulting from this approach [8,65,90,92].
In a meta-analysis of 13 randomized controlled trials of self-management in LBP, average improvement was calculated using a 0–100 scale. Evidence shows that patients with chronic LBP require a 20% to 30% pain and disability reduction to view an intervention as worthwhile, and the average improvement with self-management was 6% [106]. Therefore, patients are unlikely to consider the benefits from self-management efforts as meaningful. The small benefit in pain and disability challenges treatment guideline endorsement of self-management for LBP [107]. Thus far, the only clinically relevant effect for individual self-management education for LBP is on long-term disability when compared to noneducation interventions [105].

Exercise and Activity-Based Therapy



Exercise therapy produces moderate pain reduction in patients with chronic LBP independent of increases in musculoskeletal strength and significantly reduces work disability, regardless of exercise type. Pain reduction can occur with physical therapy, but functional improvement is the primary goal. In patients with chronic LBP, studies have demonstrated positive outcomes with aggressive exercise. Exercise has been favorably compared with surgical intervention and has eliminated the need for spinal surgery in some patients. Patient care should include appropriately aggressive exercise as a core element in chronic LBP management [8,65,90,94,96].
The goal of returning patients to previous activity level is best achieved by increasing strength, flexibility, endurance, and balance. Resistance (strength) training is the only approach that improves all four factors at the same time and reduces kinesiophobia, depression, vertebral fractures, and recidivism [8,65,90,94,96].
Outcomes of core stabilization exercises are equivocal, but lumbar extensor strengthening has shown benefit by reducing pain and healthcare utilization and increasing quality of life. Motivational issues can detract from gains in function, and patients should receive time and distance guidelines and specific, measurable goals to help prevent engaging in progressively less intense home exercise [8,65,90,94,96]. Exercise frequency has been found more important than the type, duration, or intensity of the exercise. A review of randomized controlled trials found that, compared with usual care, exercise therapy improved post-treatment pain intensity and disability and long-term function in chronic LBP [8,65,90,94,96].
It is important to consider that exercise worsens pain and symptoms in some patients. Poor exercise response is thought to reflect dysfunctional endogenous analgesia, with exercise failing to help restore homeostatic balance. This deficit of endogenous analgesia in some patients with chronic pain should be considered in order to help these patients avoid the detrimental effects of exercise-induced pain and distress [8,65,90,94,96].

Manual- and Physiotherapy-Based Therapies



Spinal Manipulation Therapy

Evidence Based Practice Recommendation

The American Physical Therapy Association asserts that thrust or
            nonthrust joint mobilization may be used to reduce pain and disability in patients with
            acute LBP.
https://www.jospt.org/doi/10.2519/jospt.2021.0304

             Last Accessed: August 4, 2025
Strength of Recommendation: A
            (Strong evidence)


Spinal manipulation therapy is performed by mobilization, whereby spinal joints are
          passively moved by a therapist, and by manipulation, whereby a manual impulse or thrust is
          applied to a joint at the end of a passive range of motion, often accompanied by a
          cracking sound. For acute LBP, spinal manipulation therapy was found to have modest
          improvements in pain and functioning at or exceeding 12 weeks and is therefore neither
          recommended for or against [8,65,94,96].
For chronic LBP, spinal manipulation therapy has been found to produce a small but significant short-term effect on pain relief and functional status in comparison with other interventions. Spinal manipulation therapy has a significant short-term effect on pain relief and functional status when added to another intervention. No serious complications have been observed. Spinal manipulation therapy is cost-effective as treatment of chronic back pain, either alone or in combination with general primary care, exercise, and physiotherapy [8,65,94,96].
Therapeutic Massage
Long-term, therapeutic massage has not been found to be clinically beneficial in LBP symptoms. For acute LBP, massage was found to be better than inactive controls for pain in the short term, but not for function. For subacute and chronic LBP, massage was better than inactive controls for pain and function in the short term, but not in the long term. [8,65,94,96].

Psychologic Therapies



Encouraging patients with chronic LBP to participate in psychologic pain treatments can be difficult, because patients often insist on somatic interventions and regard psychologic interventions as inferior. Information on neurophysiologic changes associated with psychologic interventions can be presented to patients as a strategy to motivate acceptance and dispel preconception. Information related to pain-related neurophysiologic alteration and treatment effects of psychologic therapies on brain stand peripheral measures of pain is especially useful to enhance treatment motivation and facilitate treatment [108,109]. This is similar to pain neuroscience education.
CBT and behavioral therapies are the most widely used psychologic treatments for chronic pain. Operant-behavioral treatments, such as exposure treatment and acceptance- and commitment-based approaches, are also used. While relatively few studies have examined the neurophysiologic correlates of these therapies in patients with chronic LBP, CBT has been found effective in sub-acute or chronic LBP across a range of dimensions [108,109].
Cognitive-Behavioral Therapy
Interventions that use CBT include creative visualization, imagery, progressive muscle relaxation techniques, and problem-solving techniques. The goal of CBT is to promote patient understanding, acceptance, and self-management of chronic LBP through the development of adaptive coping behaviors and strategies, which eventually empowers the patient. CBT is effective for subacute and chronic LBP, and there is moderate-to-strong evidence for CBT use early in recovery in patients with specific biopsychosocial issues. Strong evidence indicates that CBT should be used in most patients with nonspecific LBP lasting longer than 12 months. CBT is cost effective, and when used in combination with physical therapy, improves functional outcomes and return to work in patients with LBP. There are also data supporting that CBT reduces the duration of recurrence of LBP [65].
Studies have identified core brain regions that mediate effective cognitive interventions. These include increased rostral anterior cingulate cortex activation and decreased dorsal anterior cingulate cortex activation with cognitive distraction; involvement of the ventral lateral prefrontal cortex, mid-cingulate cortex, thalamus, amygdala, and post-central gyrus with cognitive reappraisal; and correlation of right anterolateral prefrontal cortex and the dorsal anterior cingulate cortex activation with increased self-control over pain [42].
Cognitive and learning factors contribute to placebo analgesia, considered a type of psychologic modulation of pain that is mediated by descending spinal pathways involving the anterior cingulate cortex and periaqueductal gray that alters transmission of nociceptive input at the spinal cord level. CBT specifically alters prefrontal cortex activity in response to pain in patients with fibromyalgia [110]. Operant-behavioral therapies have been advocated for patients with low activity levels, with prominent pain behaviors that are reinforced by significant others [111]. Patients with fibromyalgia who received operant-based pain extinction training displayed a shift from greater anterior insula to posterior insula activation post-treatment. Changes in pain-related interference were closely related to changes in blood oxygen level-dependent activation of the posterior insula, primary somatosensory cortex, thalamus, and striatum. These findings suggest that different behavioral treatments may impact different brain circuits [41,42,110].

Stepped Care in the Primary Care Setting



Measurement-based stepped care is a management approach for patients with chronic LBP in primary care that blends the stepped care approach used for many chronic diseases with the system of pain assessment and care used by pain specialists. Stepped care is well established in managing complex chronic illness, increasing treatment intensity for patients that do not respond to lower-level treatment. This approach moves beyond the biomedical paradigm by systematically evaluating complex biopsychosocial factors associated with chronic pain. Systematic measurement of pain at baseline and throughout treatment assists the clinician in the decision to "step up" or "step down" treatment intensity [112,113].
Relevant biopsychosocial domains are measured at baseline and during treatment with specific instruments. Input from the results of these instruments helps guide the primary care provider to make referrals specific to the problem domain (Table 4) [88,114,115,116,117,118].
Table 4: BIOPSYCHOSOCIAL ASSESSMENT AND REFERRAL OF PATIENTS WITH CHRONIC LOW BACK PAIN
	Domain	Instrument	Measurement-Based Score	Step Care Referral
	Pain intensity	Intensity numerical rating scale (1–10)	Score ≥7 without diagnosis/plan	Pain specialist
	Functional interference	Interference numerical rating scale (1–10), RMDQ, ODI	Numerical rating score >8, RMDQ >4, ODI >41	Physiatry, occupational therapy, and/or physical therapy or vocational rehabilitation
	Mood	PHQ-4, PHQ-9, PCS, PC-PTSD-5	PHQ-4 score >3, PHQ-9 score ≥15, PCS >35, PC-PTSD-5 ≥4a	Behavioral health specialist
	Sleep quality	STOP-BANG, PSQI	STOP-BANG score ≥5, PSQI >11, high morphine equivalent dose, or the use of opioids and sedatives	Sleep specialist
	Risk of opioid misuse	ORT	ORT score ≥8, more than four minor urinary drug test aberrancies, or any serious aberrancies	Addiction specialist
	
                ORT = Opioid Risk Tool, ODI = Oswestry Disability Index, PC-PTSD = Primary Care-PTSD Screen, PCS = Pain Catastrophizing Scale, PHQ = Patient Health Questionnaire, PSQI = Pittsburgh Sleep Quality Index, RMDQ: Roland-Morris Disability Questionnaire, STOP-BANG = sleep apnea questionnaire.
aFor women, a cut-point of 4 may result in high numbers of false negatives. Practitioners may consider a lower cut-point for women in some settings if evaluation resources are available.


              


Source: [88,114,115,116,117,118]



Multidisciplinary and Functional Restoration Programs



Multidisciplinary pain programs, also known as interdisciplinary or integrative pain programs, are used for chronic LBP with the goal of restoring and improving physical and behavioral/psychological functioning and quality of life. In contrast to other pain programs, multidisciplinary pain programs provide interdisciplinary care, with collaboration by providers from different program components to develop and implement patient care. Multidisciplinary pain programs improve chronic LBP outcomes by simultaneously addressing multiple contributing factors to chronic pain. Core components of multidisciplinary pain programs are medical and behavioral therapy, physical reconditioning, and education; adjunctive modalities can be added. Multidisciplinary pain programs are most often used for patients with severe or complex chronic LBP due to their intensity and significant time and resource commitment from the patient and care providers [8]. However, they may be considered earlier in the disease course. These programs cause few if any adverse effects, in contrast to surgery or long-term opioid therapy. The biopsychosocial model of chronic pain (the theoretical basis of multidisciplinary pain programs) describes psychosocial factors as part of a complex system with dynamic and reciprocal inter-relationships between biologic, psychologic, and sociocultural factors that shape patient pain experience and therapeutic response [8,37].

Evidence Based Practice Recommendation

The Colorado Division of Workers' Compensation asserts that interdisciplinary rehabilitation programs are the gold standard of treatment for individuals with chronic low back pain who have not responded to less intensive modes of treatment or individuals who require concurrent treatment for chemical dependency.
https://codwc.app.box.com/v/rule-17-exhibit-1

             Last Accessed: August 4, 2025
Level of Evidence: Expert Opinion/Consensus Statement


A review of 27 randomized controlled trials examining chronic pain found that multidisciplinary pain programs resulted in significantly less pain and disability in patients with chronic LBP than usual care or physical modalities; these benefits persisted at long-term follow-up. A positive benefit was also found on work status versus physical modalities. Multidisciplinary pain programs were found cost-effective as therapy for sub-acute or chronic LBP [8,119].
Multidisciplinary pain programs have been expanding in other countries, but have been declining in the United States. The most pressing problems are declining access and lack of reimbursement from third-party payers. The decline in multidisciplinary pain programs and their lack of recognition as the standard of care for chronic pain has been attributed to three dichotomies whereby the multidisciplinary pain program model inherently contradicts prevailing healthcare financing and provision [120,121]:
      
	Interdisciplinary collaboration in multi-disciplinary pain programs versus the discipline-segmented organization of major medical centers: Multidisciplinary pain programs require integrated care across several disciplines; in contrast, major medical centers are aligned in silos by field and are increasingly competitive with each other for resources, including patients, space, and research dollars.
	Collaborative care in multidisciplinary pain programs versus the fee-forservice model of healthcare payments: Multi-disciplinary pain programs face obstacles in adequate reimbursement for essential but time-intensive assessments and collaborative meetings. The pervasive fee-for-service model preferentially rewards spinal procedures and surgery over assessments and behavioral therapy.
	Rehabilitative therapy with focus on individualized patient assessment and behavioral change in multidisciplinary pain programs versus the curative medical model of treatment: This aspect of multi-disciplinary pain programs is not only resisted by healthcare payers and providers wanting higher compensation, but also by patients with chronic pain, who may prefer to obtain "cure" from interventional, surgical, or drug therapy approaches than the intensive cognitive and behavioral changes required by multi­disciplinary pain programs.


An intensive, multidisciplinary functional restoration program was prospectively evaluated in 87 patients with up to two-year follow-up. Results found a 60% reduction in the number of sick days [122]. Patient outcomes with the same functional restoration program were compared to less intensive ambulatory-based individual physiotherapy in a randomized controlled trial of 132 patients with chronic LBP. The more intensive functional restoration program was superior in reduction of sick days and physical capacity, but improvements in pain intensity and quality of life were comparable [123].
Predictive factors of positive functional outcome were studied in 524 patients with chronic LBP admitted to a two-week intensive multidisciplinary pain program with CBT, physical therapy, and educational components. Patients had a mean 13-year LBP duration. At one-year follow-up, employed patients with mild-to-moderate disability showed greatest benefit. Baseline psychologic factors were unrelated to outcome, indicating that highly distressed patients equally benefited. However, patients with formal psychiatric disorder were excluded from enrollment [124].
Lumbar spinal stenosis is considered most effectively treated by surgery. Although surgery may provide the best outcomes among therapeutic options in restoring function and reducing pain, surgery is often less than effective and a sizeable proportion of patients do not regain good function. Active rehabilitation has been found the most effective post-surgical rehabilitation approach for improving short- and long-term (back-related) functional status and secondary outcomes such as short-term improvement in LBP and long-term improvement in LBP and leg pain [125].
Functional Restoration
Functional restoration is a variant of multidisciplinary pain programs, with an emphasis on preventing disability and returning to work and previous functioning. Functional restoration programs incorporate the following approaches [126]:
      
	Repeated quantification of physical deficits to guide, individualize, and monitor physical rehabilitation progress
	Psychosocial and socioeconomic assessment to guide, individualize, and monitor pain, disability, behavior, and outcomes
	Multimodal disability management programs using CBT approaches
	Psychopharmacologic interventions, as needed, for detoxification and psychosocial management
	Ongoing outcome assessment using standardized outcome criteria and objective data collection through structured interviews
	An interdisciplinary, medically directed team approach with frequent conferences and collaboration


Systematic reviews and randomized controlled trials have found strong evidence of pain reduction and improved function with functional restoration compared with less intensive programs or usual care in patients with LBP. Randomized controlled trials have shown prevention of progression to chronic LBP in patients with acute pain, and in patients with chronic LBP, substantially lower rates of chronic pain disability, healthcare utilization, medication use, self-reported pain variables, and back pain treatment costs relative to usual care. These positive outcomes have been consistent in studies conducted in states and countries with markedly different economic and social conditions and workers' compensation systems and in studies enrolling patients with unresolved workers' compensation claims. Less intensive programs have no advantage over non-multidisciplinary outpatient therapy or usual care [65,126].
The primary deterrent to broader use of this approach is the reluctance of third-party payers to authorize its use because of its perceived high cost. These perceptions are misguided in terms of the potential long-term cost savings of such a program. Similarly, cost-saving efforts by third-party payers to reimburse for only a portion of functional restoration programs diminish effectiveness [65,126].


COMPLEMENTARY AND ALTERNATIVE THERAPIES



Complementary and alternative medicine (CAM) is widely used in the United States. In 2012, more than 59 million Americans made out-of-pocket CAM expenditures totaling $30.2 billion [127]. Of this, 60% was for manipulative and body-based therapies (e.g., chiropractic or osteopathic manipulation, massage therapy), 24% for mind-body therapies, 10% for alternative medical systems, and 6.4% each for biologically based and energy healing therapies [128]. Integrative medicine combines appropriate healthcare strategies and disciplines for patient benefit, typically by blending traditional medicine and CAM. Many CAM modalities address LBP mechanisms, stress response, or both, and use as monotherapy or combined with other modalities may diminish chronic stress response and interfere with the pain-stress cycle [129].
Acupuncture




Evidence Based Practice Recommendation

According to the Colorado Division of Workers' Compensation, true and
            sham acupuncture improves function in patients with chronic low back pain as compared to
            usual care. Acupuncture reduces pain in patients with acute and chronic low back pain,
            as compared to sham acupuncture. Individuals with positive expectations of acupuncture
            likely experience enhanced treatment benefit.
https://codwc.app.box.com/v/rule-17-exhibit-1

             Last Accessed: August 4, 2025
Level of Evidence: Expert
            Opinion/Consensus Statement


Acupuncture is a Chinese medicine technique whereby needles are slightly inserted in particular points on the body to stimulate energy fields and meridians. There is now greater understanding of the mechanisms that mediate successful acupuncture therapy, specifically stimulation of the fascia, a web of connective tissue that envelops muscle fiber and surrounds, separates, and connects organs and allows them to slide past one another when necessary [130]. Thoracolumbar fascia mediates force transfer, and disruption of its self-regulatory features may contribute to LBP. Stimulation by acupuncture needles inserted into muscle fascia induces the realignment of fibroblasts [131,132,133].
A review of acupuncture randomized controlled trials in chronic LBP found significant reductions in pain and disability with acupuncture or sham acupuncture versus conventional therapy or no therapy; a significant difference in acupuncture versus no treatment or routine care at 8- and 12-week follow-up; and a significant improvement in pain, function, and quality of life with acupuncture versus routine care at three months. The results suggest benefit from acupuncture beyond improvement from usual care in chronic LBP [134]. Acupuncture was also evaluated in a low-income, urban healthcare setting in 226 patients with chronic pain (60% with chronic back pain). Treatment once weekly up to 18 weeks led to statistically significant but clinically modest improvements in pain and physical well-being [135]. Acupuncture has been found to be a cost-effective therapy for sub-acute or chronic LBP.
Reviews and clinical practice guidelines have broadly concluded acupuncture in acute LBP lacks evidence. However, acupuncture is recommended for chronic LBP in addition to usual care for short-term improvement of pain and function compared with usual care alone [65]. A randomized controlled trial of 58 patients with severely disabling acute LBP compared diclofenac injection to motion-style acupuncture treatment, an approach whereby part of the body moves passively or actively while retaining acupuncture needles. Following a single session of both treatments, motion-style acupuncture treatment led to a 3.12 greater mean pain reduction (on a 0–10 scale) and a 33% greater reduction in disability than diclofenac. These differences remained significant two and four weeks post-treatment. Motion-style acupuncture treatment showed immediate pain relief and functional recovery in disabling acute LBP [136]. A Mayo Clinic review stated that acupuncture efficacy is difficult to evaluate under controlled conditions because of the individualized and tailored approach of acupuncture to specific patient needs [137]. Bias has also been identified in Cochrane reviews of acupuncture [138]. Positive response to acupuncture and other CAM therapies has long been attributed to placebo response from high patient expectations, but this has been generally disproven [139].
Due to ongoing interest in acupuncture as a therapy for LBP, a proposal was announced in July 2019 in which Medicare would cover acupuncture as an alternative to opioids for LBP research. In 2020, the Centers for Medicare and Medicaid Services (CMS) issued a decision memo indicating that CMS will cover acupuncture for chronic low back pain under section 1862(a)(1)(A) of the Social Security Act. Condition of receiving acupuncture for treatment of chronic LBP is that participants must be enrolled in an approved study and agree to have outcomes data collected [140].

Yoga



Yoga is an ancient discipline, originating in the Indian subcontinent, designed to restore balance and health to the physical, mental, emotional, and spiritual dimensions of the practitioner. Yoga has gained popularity in the United States, and proponents claim benefits from yoga that include reduced inflammation and decreased heart rate and blood pressure. Yoga has also become increasingly used in patients with chronic musculoskeletal pain, including back pain, and has been investigated in several trials [8,65]. A review of randomized controlled trials in chronic LBP found that yoga showed a medium-to-large effect size in reducing disability and pain. The same benefits remained at follow-up, with somewhat smaller effect sizes. Despite differences in yoga style and duration in the reviewed trials, treatment outcomes were consistent [141]. Little is known of the mechanisms in yoga benefit. Generalizability to diverse populations was assessed in 95 low-income urban minorities with moderate-to-severe chronic LBP. Following 12 weeks of once- or twice-weekly yoga classes, both groups showed significant reductions in pain (30% and 36%, respectively) and disability (36% for both) [142].
Yoga is not free of potential injury. A survey of 1,336 yoga instructors found the most frequent and severe injuries involved the neck, lower back, shoulder, wrists, and knees. Risk factors for yoga injury include poor technique or alignment, previous injury, excessive effort, and improper instruction. Specific yoga forms were associated with specific injuries, including neck injuries from headstand and shoulder stand, and low back injuries from forward bends, twists, and backbends. Recommendations to reduce yoga injuries include population-specific instructor training, appropriate placement of new students, improved understanding of appropriate effort levels, improved teacher detection of overzealous students and improper alignment, and the use of assistants to watch for overzealous and poorly aligned students in large classes [143].

Mindfulness-Based Stress Reduction



Mindfulness is an approach derived from Buddhist spiritual tradition that has been secularized and integrated into behavioral treatment approaches. Mindfulness is described as a specific state of consciousness that is non-elaborative with non-judgmental moment-to-moment awareness. It helps achieve acceptance and trust in one's own experience. The most widely used of these interventions is mindfulness-based stress reduction, developed as a component of behavioral medicine for patients with chronic pain and stress-related complaints. Components of mindful-based stress reduction include sitting meditation, walking meditation, hatha yoga, and body scan, a mindfulness practice in which attention is sequentially focused on different parts of the body. Mindful-based stress reduction also instructs on applying mindfulness to everyday life [144].
A review of three mindful-based stress reduction trials involving 117 patients with chronic LBP found statistically and clinically significant short-term improvements in pain and disability compared with usual care in patients with failed back surgery syndrome, and no improvements in pain or disability but greater short-term improvements of pain acceptance in two trials of elderly patients with specific or nonspecific chronic LBP. In aggregate, these outcomes were inconclusive in pain reduction but suggest greater pain acceptance with mindful-based stress reduction in patients with chronic LBP [8,144].

Tai Chi



Tai chi is a traditional mind-body exercise that enhances balance, strength, flexibility, and self-efficacy. It has been found to reduce pain, depression, and anxiety in diverse groups of patients with chronic pain conditions. The physical component provides exercise consistent with guideline recommendations, while the mental component addresses the cognitive and emotional well-being of the patient. Tai chi is a safe and economical option that helps reduce disability without introducing an intrinsic risk and addresses the cognitive, emotional, and social needs associated with chronic pain and disability [8,94].

Therapeutic Ultrasound



Ultrasound involves the application of high-frequency sound waves up to 3 MHz to the low back surface (above the pain source). A randomized controlled trial found ultrasound effective in chronic LBP compared with placebo ultrasound [145]. A case series of patients with acute pain from lumbar disk herniation and radiculopathy found that 41% of subjects were free of pain following ultrasound, compared with 12% following sham ultrasound and 6.8% with analgesics [146]. However, a 2014 Cochrane review did not find any convincing evidence of the efficacy of ultrasound for LBP, and there was no high-quality evidence of improvement of pain or quality of life [147]. A 2020 update to this review reiterated these findings [148].

Low-Level Laser Therapy



Low-level laser therapy involves application of laser at wavelengths of 632–904 nm to the skin in order to direct electromagnetic energy to soft tissues. While the mechanism and optimal treatment parameters are unclear, low-level laser therapy may alter fibroblast function to reduce inflammation and accelerate tissue repair. A review of seven small studies in patients with nonspecific LBP found low-level laser therapy more effective in reducing pain versus sham laser [8,149].

Neuroreflexotherapy



Neuroreflexotherapy involves temporary superficial implantation of small staples into the skin over trigger points in the back and referred tender points in the ear. Similar to acupuncture, neuroreflexotherapy uses devices for skin puncture but is believed to stimulate different zones. In patients with chronic LBP, several randomized trials found neuroreflexotherapy substantially superior to sham therapy or usual care for short-term pain relief [94].

Interferential Therapy



Interferential therapy applies medium-frequency alternating current modulated to produce low frequencies of 150 Hz or less and is suggested to provide analgesia by increasing blood flow to tissues. Randomized controlled trials have found no difference in LBP outcomes with interferential therapy versus spinal manipulation, traction, or TENS [65,150].

Transcutaneous Electrical Nerve Stimulation



TENS uses a small, battery-operated device to provide continuous electrical impulses to the site of the most severe pain via surface electrodes. TENS is thought to reduce pain by modifying pain perception and possibly by raising spinal fluid endorphins. Despite widespread use, there is little published evidence from randomized controlled trials of efficacy in chronic LBP [8,9,65,151]. One meta-analysis of TENS for chronic LBP included 267 patients with a mean treatment period of six weeks and a mean follow-up of seven weeks. This study showed significant pain reduction when using TENS [152]. A later meta-analysis found that TENS for chronic LBP offered only short-term improvement of functional disability [153]. However, more studies are required to determine the efficacy of TENS on chronic LBP.

Percutaneous Electrical Nerve Stimulation



With percutaneous electrical nerve stimulation, low-level electrical stimulation is applied though acupuncture-like needles inserted into points that target dermatomal levels for local pathology. In chronic LBP with or without radiculopathy, research has shown superior pain reduction versus TENS and minimal exercise intervention, with benefit duration of two months or less [8,65,94].

Cranial Electrical Stimulation



Cranial electrical stimulation uses microcurrent therapy, with a mechanism that differs from TENS. A review found cranial electrical stimulation effective in the treatment of chronic pain, including headaches, and intractable pain conditions. It is promising as a treatment for chronic LBP, but little evidence has been published [8,151,154].

Biofeedback



Biofeedback has been widely used for managing chronic pain, especially tension and migraine headaches. EMG electrodes are placed on the involved muscle, and the patient learns to reduce muscle contractions through a feedback procedure. Biofeedback has shown benefit in pain with a muscle component, including some forms of back pain, and has been used as a component in stress reduction. Biofeedback can train patients to reduce bracing of posture and improve self-regulation of body physiology that impacts pain. However, biofeedback requires multiple sessions and trained personnel [96,151]. Electroencephalography (EEG) biofeedback is a newer approach and is little studied in chronic LBP.

Hypnosis



An analgesic effect from hypnosis has been confirmed, believed to result from selective reduction of pain-related affect, reductions in sensory pain, and inhibition of pain signaling at the spinal level of processing. However, little research is available in patients with LBP [8,151].

Ozone Therapy



Ozone (O3) is an allotropic form of oxygen primarily used in Europe as an alternative treatment option for patients with LBP from disk herniation. Ozone is administered percutaneously as an oxygen-ozone gas mixture at nontoxic concentrations of 1–40 mcg ozone per mL of oxygen. Proposed mechanisms of analgesia include anti-inflammatory and antioxidant action on the nucleus pulposus. The safety and efficacy of percutaneous ozone injection in LBP secondary to disk herniation was reviewed using four randomized controlled trials and eight observational studies. Based on pain reduction at six-month follow-up, the authors strongly recommended intradiscal and paravertebral ozone therapy [155,156].
Another systematic review of 439 references selected seven studies reviewing ozone therapy for LBP from disk herniation. Of these seven studies, researchers found that there was an improvement in pain and functional scores in all, but only three studies evaluated side effects, leading researchers to conclude that complications, both minor and serious, are under-reported. Due to inconsistent methodologies and findings, researchers in this study recommend additional studies to determine safety and efficacy of ozone therapy [157].

Essential Oxygenated Oil



Essential oxygenated oil is a topical analgesic new to the U.S. market, but used in Europe for decades. Essential oxygenated oil is obtained by subjecting corn or nut oil to an accelerated peroxidation process, producing triglycerol-oxyester oil. Its mechanism is not fully known but likely involves the microcirculatory system and inhibition of lipid peroxidation, inhibition of the arachidonic acid pathway, or both [158,159,160]. Several randomized controlled trials have evaluated essential oxygenated oil as an alternative to NSAIDs or opioids in patients with moderate-to-severe acute, chronic, or degenerative pain from sciatica, post-traumatic pain, tendonitis, back pain, or sprain. Treatment for 7 to 28 days showed positive analgesic effects in acute and chronic pain, improved oxygen content in the skin, few side effects, and no allergic reactions [158,160].

Comfrey Root



The root of comfrey (Symphytum officinale) has been used for centuries as a medicinal treatment of muscle and joint pain. It is thought that the root constituents of allantoin and rosmarinic acid contribute to the anti-inflammatory effects in back pain treatment. A safety concern involves pyrrolizidine alkaloids present in the raw plant material, which possess genotoxic properties. In Europe, all medicinal comfrey root products are required to be pyrrolizidine alkaloid-depleted or pyrrolizidine alkaloid-free [161].
In one study, patients with acute upper or lower back pain received comfrey root extract or placebo cream, applied three times per day for five days. Pain intensity on active challenge decreased a median 95.2% with comfrey and 37.8% with placebo. A rapid-onset effect (within one hour of application) was reported. Mild adverse events occurred in 5% of participants [162].
In another study, patients with acute back pain received comfrey extract plus methyl nicotinate, methyl nicotinate only, or placebo cream applied three times per day for five days. Average pain scores and pain at rest were significantly lower with combination therapy than methyl nicotinate alone, with both significantly lower than with placebo. Investigator assessment of "good" or "excellent" global efficacy was 93.3% with combination therapy, 51.2% with methyl nicotinate, and 7.6% with placebo. Application site reactions occurred in 5% of subjects, mostly with methyl nicotinate [163].

Patient Expectation and CAM Outcomes



Positive patient outcomes in CAM therapies have long been attributed to nonspecific placebo response, reflecting an expectation of benefit. In 64 patients with chronic LBP evaluated before CAM therapy, baseline treatment outcome expectations clustered into pain relief, improved function, improved physical fitness, and enhanced well-being. Patients were modest in expectation level of positive therapy outcomes and reluctant to articulate optimistic expectations, and many drew the distinction between expectation and hope. Improvements from therapy in pain level, function, physical fitness, and well-being were strongly inter-related, with improvement in one domain benefiting other domains. These findings contradict the belief that positive CAM benefit is solely explained by high pre-treatment expectations [139].
Likewise, in acupuncture-naïve patients with chronic LBP, higher pre-treatment expectations for success did not predict pain or functional improvement. An association did develop with ongoing treatments, but positive pre-treatment attitude toward acupuncture was not associated with superior outcomes [164].


PHARMACOLOGIC THERAPIES



There are few current, comprehensive practice guidelines for back pain therapy with analgesics. Therefore, this section will emphasize research identifying promising analgesic approaches, challenging current assumptions of the safety or efficacy (or the lack of) in established analgesic therapies, or modifying use or delivery of established therapies to improve safety or efficacy.
Nonsteroidal Anti-Inflammatory Drugs



NSAIDs represent the foundation of back pain pharmacotherapy. Anti-inflammatory activity accounts for a proportion of analgesia from NSAIDs. Cell injury generates enzymes that release arachidonic acid from cell membranes, and arachidonic acid is converted into prostaglandins, thromboxanes, leukotrienes, and other eicosanoids. The prostaglandins PGE2 and PGF2a contribute to inflammation and sensitize nociceptors innervated by A-delta and C nerve fibers. Other prostaglandins are needed for homeostasis. NSAIDs inhibit the enzyme cyclooxygenase (COX) required for synthesis of arachidonic acid into prostaglandins and other eicosanoids. COX-1 is noncontributory to inflammation but is involved in homeostatic functions and mediates gastrointestinal protection by the gastric mucosa. COX-2 is induced during inflammation and amplifies inflammatory response, but it also contributes to kidney and cardiovascular homeostasis and helps maintain vascular integrity. Thus, COX inhibitors reduce inflammation and pain but can interfere with homeostatic functions, such as proper renal blood flow and gastric mucosa protection. NSAID analgesia also results from central activity, possibly through substance P and NMDA inhibition [165,166].
NSAIDs are subgrouped by dominant COX isoenzyme activity. NSAIDs that inhibit COX-1 and 2 are termed non-selective NSAIDs. NSAIDs with greater COX-2 inhibition are termed coxibs, COX-2 selective NSAIDs, or COX-2 inhibitors. COX-2 inhibition is not an absolute NSAID characteristic, as COX-2 selective agents also possess varying degrees of COX-1 inhibition [166,167].
Gastrointestinal Toxicity
Nonspecific NSAIDs were the first to enter commercial use. However, evidence began accumulating that associated non-selective NSAIDs use with gastrointestinal bleeding and toxicity, and in 1997, nonspecific NSAIDs were linked to 107,000 hospitalizations and 16,500 fatalities from upper gastrointestinal morbidity [168]. All-cause mortality rates fell from 11.6% pre-1997 to 7.4% post-1997, while NSAID-induced mortality rates from upper gastrointestinal bleed or perforation increased from 14.7% before 1997 to 20.9% after 1997. Thus, mortality per event has fallen when unrelated to NSAIDs, while NSAID-associated mortality has increased [169].
Up to 40% of NSAIDs users develop upper gastrointestinal symptoms, most frequently gastroesophageal reflux and/or dyspeptic symptoms. Serious and potentially fatal upper gastrointestinal toxicities, including symptomatic and/or complicated peptic ulcer, bleeding, perforation, or obstruction, occur in 1% to 2% of NSAID users and are influenced by dose and exposure [170]. COX-2 inhibitors are associated with significantly lower risks of upper gastrointestinal perforation, obstruction, and bleeding compared with non-selective NSAIDs plus proton pump inhibitors [171]. The highest risk of serious gastrointestinal morbidity is found with piroxicam, azapropazone, and ketorolac; the lowest risk is with aceclofenac, ibuprofen, and celecoxib [170,172].
Piroxicam's half-life of greater than 30 hours may explain its propensity for gastrointestinal toxicity, and oral ketorolac dosing is limited to five days due to well-recognized gastrointestinal and renal toxicity profile. Ketorolac is a highly potent analgesic. While it is unsuitable to manage acute or chronic LBP, a role in hyperacute LBP is worth consideration, especially when opioid analgesia is not the best option [167].
The incidence of lower gastrointestinal toxicity with NSAID use has been increasing, likely due to enhanced detection by new diagnostic modalities (e.g., capsule endoscopy, device-assisted enteroscope). Evidence suggests comparable risks of lower gastrointestinal and upper gastrointestinal bleeding and perforation from NSAIDs. The most frequent lower gastrointestinal morbidities include increased gut permeability, gut inflammation, blood loss and anemia, malabsorption, and mucosal ulceration. Lower gastrointestinal complications from NSAIDs can be fatal [170].
Cardiovascular Toxicity
The COX-2 inhibitor celecoxib was introduced in 1999, quickly followed by rofecoxib and valdecoxib, to retain the benefits of non-selective NSAIDs without the associated upper gastrointestinal toxicity. However, rofecoxib and valdecoxib were withdrawn from the market in 2004 and 2005 due to adverse cardiovascular events [hg; 167]. Nonspecific NSAIDs have been assumed to carry the greatest risk of upper gastrointestinal morbidity with little risk of cardiovascular morbidity, with the reverse true for coxibs [173]. However, this was challenged by a meta-analysis that found comparable cardiovascular risks between coxibs, high-dose diclofenac, and possibly ibuprofen. The incidence of major cardiovascular events was increased 33% with diclofenac, primary from non-fatal myocardial infarction or coronary death. Ibuprofen increased the risk of major coronary event, while naproxen did not elevate the risk. Use of any NSAID roughly doubled the risk of heart failure [173,174].
Another meta-analysis found naproxen the least harmful NSAID in cardiovascular risk, with coxibs displaying the highest risk of myocardial infarction. Ibuprofen and diclofenac are associated with the highest risk of stroke, and diclofenac is associated with a high risk of cardiovascular fatality. Naproxen may be safer in risk for cardiovascular events but carries a very high risk of gastrointestinal complications. The authors concluded that no NSAID is safe for cardiovascular risk and prescribing any NSAID requires assessment of patient cardiovascular risk factors [175,176].
A large meta-analysis of hundreds of randomised trials comparing NSAIDs with placebo or one NSAID with another NSAID found a statistically significant increase in the risk of serious cardiovascular adverse effects (i.e., MIs and vascular deaths) with COX-2 inhibitors and with diclofenac [177]. High-dose ibuprofen (2,400 mg daily) increased cardiovascular risk to the same degree as diclofenac or COX-2 inhibitors. No increased risk was found with ibuprofen 1,200 mg daily. Two meta-analyses showed that all NSAIDs roughly doubled the risk of heart failure. One meta-analysis showed a small, statistically significant increase in the risk of atrial fibrillation. From a cardiovascular perspective, the NSAIDs of choice are ibuprofen (not more than 1,200 mg per day) and naproxen; COX-2 inhibitors, diclofenac, and high-dose ibuprofen (2400 mg per day) are best avoided [177].
Efficacy
NSAIDs are effective in reducing acute LBP and pain associated with several chronic LBP conditions, though no benefit has been found in LBP with radiating symptoms [178]. The data on acute LBP are less convincing than with non-radicular chronic LBP, but, given the toxicity potential with acetaminophen, NSAIDs seem preferable in acute LBP [167]. NSAIDs have a ceiling effect, where further dose escalation increases side effects but not analgesia [179]. Analgesic efficacy between coxibs and non-selective NSAIDs is comparable, and consistent differences in pain reduction for specific NSAIDs have not been found. For unknown reasons, up to 70% to 80% of patients preferentially respond to a specific NSAID. Response cannot be predicted, but some patients lacking response to one NSAID will achieve full benefit from another [178].
NSAIDs remain among the most commonly prescribed drugs for neuropathic LBP despite repeated demonstration of ineffectiveness, reflecting prescribers' unfamiliarity with the mechanistic basis of LBP. Short-term use of NSAIDs for acute LBP is appropriate in most cases, but NSAIDs in chronic back pain should only be used in carefully selected patients for occasional use to manage pain flares, and never for long-term therapy [167].

Acetaminophen



Acetaminophen is a nonsalicylate antipyretic analgesic that may be used alone or combined with other agents (usually opioids). Unlike aspirin, it lacks antiplatelet effects and gastric mucosa compromise. Acetaminophen does not have peripheral anti-inflammatory effects and produces analgesia that is additive to NSAIDs. Despite decades of use, the exact mechanism of action for acetaminophen remains unclarified [179].
Acetaminophen is widely recommended as first-line analgesia for acute and chronic LBP because of enduring assumptions of efficacy and safety. However, research has challenged these assumptions. In one study, 1,649 patients with acute LBP were randomized to regular dosing (three times per day, ≤4,000 mg/day), as-needed dosing (take as needed for pain relief, ≤4,000 mg/day), or placebo. All groups were instructed to continue as needed, up to 28 days. Average time to recovery was 17 days in the regular and as-needed groups, and 16 days in the placebo group. The average number of tablets consumed per day was about four in all groups. Side effects in each group were also similar [181].
With increasing evidence of liver toxicity, the U.S. Food and Drug Administration (FDA) recommends a maximum 3,250 mg/day dose ceiling for acetaminophen, and McNeil Consumer Healthcare voluntarily lowered the maximum dose of its 500-mg tablets of acetaminophen to 3,000 mg. Acetaminophen is usually well tolerated, but overdose can result in fatal hepatic necrosis, and patients with alcoholism or liver impairment risk hepatotoxicity at standard doses. Acetaminophen has a lower risk of gastrointestinal toxicity than NSAIDs and is rarely associated with renal toxicity [179,180].

TCAs



TCAs are subgrouped into amines and their demethylated amine derivatives. Common TCAs include amitriptyline, imipramine, trimipramine, clomipramine, doxepin, nortriptyline, desipramine, and protriptyline [182]. The mechanism of analgesic action includes norepinephrine and serotonin re-uptake inhibition in descending inhibitory pathways, and sodium channel blockade with amitriptyline and doxepin. Analgesic action is independent of antidepressant action, occurs at lower doses, and is much more rapid in onset. TCAs can enhance opioid analgesia and are more commonly used with neuropathic LBP [182]. TCAs are not FDA-approved for pain treatment due to possible side effects, which are more likely and consequential in frail patients. Amitriptyline is approved solely for depression, but its off-label use is among the highest of all medications, primarily from use in pain therapy [180].
In chronic LBP, nortriptyline and desipramine are preferred over amitriptyline and imipramine as they show fewer side effects with comparable efficacy. TCA advantages include once-daily dosing and low cost [182]. However, TCAs exhibit a wide range of adverse effects, which differ among the various agents. Common adverse effects include anticholinergic effects, antihistaminergic effects, and orthostatic hypotension (α-1 adrenergic receptor blockade). Anticholinergic side effects include urinary retention, dry mouth, and constipation. Cardiac complications are described as a possible TCA side effect in patients with a history of coronary artery disease, more likely with doses greater than 100 mg/day. Potential side effects and overdose risks should be considered when prescribing antidepressants for chronic LBP; in TCAs, risks include weight gain, driving impairment, falls, and greater overdose lethality potential than other analgesic antidepressants [179,180].

Selective SNRIs



SNRIs are thought to alleviate pain through norepinephrine and serotonin re-uptake inhibition in descending inhibitory spinal pathways [183]. Duloxetine is efficacious in chronic LBP treatment, with significant pain reduction and improved function compared with placebo at 60 and 120 mg/day, with 120 mg more effective [91,184,185]. Responders in a randomized controlled trial showed further improvements in pain, physical function, and quality of life during open-label extension through one-year follow-up [186]. A database review found that patients with chronic LBP initiating duloxetine versus standard of care for pain management were less likely to use opioids, had fewer days on opioids, and initiated opioids later than the standard care cohort, suggesting an opioid-sparing effect of duloxetine in chronic LBP [183].
Venlafaxine has efficacy in several neuropathic pain conditions, but it is not as well researched in chronic LBP. At doses less than 150 mg/day, venlafaxine has greater serotonergic activity and behaves more like an SSRI; at doses greater than 150 mg, SNRI activity becomes dominant, suggesting a 150-mg dose "basement" as pain treatment. Venlafaxine requires tapering instead of abrupt cessation due to the potential for a withdrawal syndrome. Anticholinergic effects are virtually nonexistent from SNRIs, making them favorable in elderly or comorbid patients [187].

Anticonvulsants



Anticonvulsants produce analgesia through diverse mechanisms, including voltage-gated calcium or sodium channel modulation, glutamate antagonism, enhancement of GABA inhibitory systems, or a combination of these actions [179]. Gabapentin is the most widely prescribed anticonvulsant for chronic pain in the United States. Neuropathic pain efficacy with gabapentin was first demonstrated in 1998, along with analgesic synergism when combined with morphine. Gabapentin and its analog pregabalin lack hepatic enzyme induction and adverse drug-drug interactions. Common side effects include somnolence, dizziness, fatigue, and weight gain. Gabapentin is considered benign in overdose. The older anticonvulsants phenobarbital, phenytoin, valproic acid, and carbamazepine may be beneficial but are seldom used due to the risks for side effects, drug interactions, and toxicity. Combining gabapentin or pregabalin with other analgesics has become common to target multiple pain pathways and increase analgesia over monotherapy [188]. However, researchers caution of limited existing evidence on gabapentin and pregabalin use for chronic LBP due to lack of proven efficacy, significant risk of adverse effects, and associated costs [180,189,190].

Benzodiazepines



Benzodiazepines have intrinsic analgesic properties due to GABAA receptor binding that facilitates GABA activity in the CNS. These drugs are effective as muscle relaxants and may facilitate recovery from acute back pain. Patients with chronic LBP and comorbid anxiety, mood, or sleep disorders may benefit from short-term benzodiazepines, but long-term use is constrained by drowsiness, ataxia, and tolerance. Co-use with opioids may increase analgesia but potentiate respiratory depression, potentially leading to life-threatening consequences. Patient selection should consider history of substance abuse or addiction, as benzodiazepines possess abuse liability [8,65,96].

Skeletal Muscle Relaxants



Skeletal muscle relaxants are widely prescribed for relief of painful and disabling muscle spasms that can occur with LBP or myofascial pain syndrome. Baclofen, dantrolene, and tizanidine are FDA-approved for spasticity and act through different mechanisms. Baclofen blocks pre- and post-synaptic GABAB receptors; tizanidine is a CNS α2 receptor agonist; and dantrolene inhibits calcium release from muscle sarcoplasmic reticulum. Diazepam, clonidine, gabapentin, and botulinum toxin are also used off-label for muscle spasticity [91].
Carisoprodol, chlorzoxazone, cyclobenzaprine, metaxalone, methocarbamol, and orphenadrine are approved for musculoskeletal disorders. Their broad diversity can guide clinical use. Cyclobenzaprine, closely related to TCAs, should be avoided in patients at risk for arrhythmia or with lowered seizure threshold. Therapeutic actions of most are vague, but sedative effects may contribute [91,179].
Most skeletal muscle relaxants have similar efficacy and show superiority to placebo in acute and chronic LBP. With cyclobenzaprine or diazepam, significantly more patients attained moderate-to-marked improvement in muscle spasm compared with placebo. Patient preference was found greater for baclofen or dantrolene vs. diazepam. Side effects include drowsiness, dry mouth, and dizziness. Comparative studies of opioids and skeletal muscle relaxants have not been published [91,179].

Opioid Therapy



A variety of issues are encountered when prescribing opioids for back pain. This section will discuss the long-term use of opioids to manage chronic severe pain, use in specific LBP populations, and other information relevant to primary care practice.
The use of opioids to manage acute and cancer pain is established and relatively straightforward, but their appropriateness for chronic pain is sometimes disputed. The most common side effects are dry mouth, constipation, and nausea. A substantial minority of subjects in randomized controlled trials of opioids for chronic noncancer pain drop out due to side effects (20% to 30% with opioids vs. 5% to 15% with placebo) [120].
Some patients on long-term opioid therapy receive increasing opioid doses over time. Potential causes include pain increase from progression of underlying disease, development of opioid tolerance, or development of opioid-induced hyperalgesia (i.e., increased pain sensitivity). In some cases, dose escalation may reflect addiction or drug diversion, though studies suggest fewer than one in five patients receiving opioids for chronic noncancer pain develop problems with abuse or addiction [120]. Still, opioids possess abuse liability, and use without medical supervision can be hazardous, despite the misperception of greater safety as a pharmaceutical versus a street drug. The abuse liability also requires patients to ensure safe storage of their opioid medication. Due to their abuse potential, opioids are strictly regulated at the federal and state level, imposing barriers for patients to receive appropriate opioid treatment. When prescribing opioids, extensive documentation should be maintained. A systematic review of abuse-deterrent and non-abuse-deterrent opioid formulations concluded that both produced significantly greater pain reduction than placebo and showed comparable efficacy and safety profiles [191].
One meta-analysis of 88 randomized controlled trials compared the efficacy of different pharmacologic therapies for LBP [192]. The trials compared placebos, NSAIDs, opioids, skeletal muscular relaxants, pregabalin (or gabapentin), and some drug combinations. Only skeletal muscle relaxants were found to significantly decrease the pain intensity of acute (including subacute) LBP. Several kinds of drugs significantly decreased the pain of chronic LBP, but only opioids and COX-2-selective NSAIDs effectively reduced pain and improved function. Pregabalin (or gabapentin) appeared to be an effective, but the authors recommended caution with its use for LBP [192].
Opioid Efficacy in Nonspecific Chronic LBP
A 2013 meta-analysis reviewed randomized controlled trials of analgesics for nonspecific chronic LBP, with emphasis on opioids. Opioid trials using opioid control groups were excluded. Tramadol, oxycodone, and oxymorphone studies had 12-week follow-up, while buprenorphine trials had 8- to 24-week follow-ups [193]. The magnitude of pain reduction was marginally greater with tramadol, comparable with oxycodone, dramatically greater with oxymorphone, and significantly greater with buprenorphine compared with placebo. Global improvement in patient functioning was substantially greater with tramadol, oxycodone, and oxymorphone, and comparable with buprenorphine. The side effect risk (vs. placebo) was significantly greater with tramadol and buprenorphine, marginally greater with oxymorphone, and comparable with oxycodone [193]. In this study, oxymorphone showed the greatest magnitude of improvement from baseline on measures of pain intensity and overall patient functioning, with side effects nominally higher than placebo [193]. Patients receiving placebo were as likely to also use acetaminophen or NSAIDs as those assigned opioids.
Another meta-analysis reviewed 15 placebo-controlled randomized trials of opioids in chronic LBP. The researchers found that tramadol was superior to placebo in improving pain and functioning in five studies, and comparable to celecoxib in one trial [194]. Transdermal buprenorphine was somewhat superior to placebo in pain control but not meaningfully different in improved function in two trials. The magnitude of pain reduction with strong opioids (i.e., morphine, hydromorphone, oxycodone, oxymorphone, and tapentadol) was large for ≥30% (moderate) reduction and for ≥50% pain reduction. One trial each showed comparable improvement in pain and function with morphine compared with TCAs in chronic radicular LBP and tramadol compared with TCAs in chronic LBP. In this meta-analysis, adverse events were not reported. Tramadol, buprenorphine, and strong opioids all showed efficacy in controlling chronic LBP for up to 15 weeks [194].
Long-Term Opioid Therapy
Although there is moderate evidence that opioids provide short-term relief for patients with chronic LBP, evidence of long-term effectiveness is poor, based on small-scale, uncontrolled studies [195]. One long-term (median: 8.5 years) study assessed opioid therapy in 84 patients with intractable, severe chronic pain. Twenty-four patients with chronic LBP and radiculopathy were maintained on a median 510 mg/day morphine equivalent dose. The most commonly used opioids were oxycodone, morphine, transdermal fentanyl, and hydromorphone. The median duration of current opioid dose was 3.5 years. At baseline, all patients had severe or very severe pain. At last follow-up, 46% rated their pain as mild, 49% as moderate, and 5% as severe but reduced from baseline. After reaching stable analgesia, 81% rated pain reduction as ≥50%, and 42% rated their pain reduction as ≥70% [196]. In total, 26% reported significant side effects of constipation, fatigue/drowsiness, dry mouth, or weight gain. One event each of constipation, dry mouth, weight gain, urinary retention, memory impairment, vomiting, and reduced libido were described as intolerable [196].
In 78 patients with disability comparisons, the greatest changes occurred in 65 patients who were bedridden, chair bound, or incapable of any activity of daily living at baseline who became capable of doing some or all activities of daily living or returning to work at follow-up [196]. Quality of life ratings were slightly below normative age-matched population values and not indicative of significant impairment in health-related quality of life. Composite overall physical and mental health scores were slightly below normal.
No increase in infections was found relative to population norms. Sexual function was at least moderately impaired in 85%, but opioid attribution was obscured by age, concomitant medications, and serious medical comorbidity. Problematic opioid use developed in four patients (about 5%) with histories of alcohol use disorder or bipolar disorder early in treatment [196]. All regained opioid stability with good long-term pain control after comorbid psychiatric conditions were addressed.
In 95% of patients, pain levels were reduced from severe/very severe to mild or moderate [196]. Most did not report significant adverse effects; of those who did, few were intolerable. Unexpectedly, 70% reported mild or absent constipation, and hyperalgesia or immune impairment was not detected. Most patients were older than 65 years of age and/or had significant comorbidity, such as diabetes or vascular disease. Although uncontrolled, this long-term study provides information unobtainable by randomized controlled trials in a patient population with severe intractable chronic pain closely monitored over time. This small study shows that immune impairment, tolerance, or hyperalgesia may not develop from long-term opioid therapy in some patients. A caveat is that patients required opioid therapy before enrollment; those lacking opioid response or tolerability were unlikely to enroll [196].
A two-year, multi-center, prospective cohort study evaluated the effectiveness of long-term opioid therapy in 529 patients with chronic noncancer pain [197]. A pain inventory and treatment outcome survey were used to measure pain outcomes and quality of life. Propensity score matching was used to adjust for differences between opioid users and nonusers. At baseline, the rate of prescription opioid use was 59.7%, which increased to 70.3% over two years. Opioid users reported no improvement in pain symptoms or physical or emotional function but did report higher satisfaction with care and outcomes at one year of follow-up. At two years, opioid users reported no improvement in pain relief, functional outcomes, or quality of life. These findings emphasize the need for proper patient selection and outcome assessment [197].

Levorphanol



Termed the "forgotten opioid," levorphanol is not often prescribed but may be effective in hospice and palliative care or for neuropathic pain syndromes requiring opioids [198,199]. Although levorphanol has been available in the United States since 1953, it is largely unknown to most pain clinicians, in part because levorphanol is not marketed or promoted [200,201]. The unique, non-opioid properties of levorphanol suggest a potentially important role in pain therapy.
Advances in pain research during the 1990s began identifying the mechanistic basis of neuropathic and treatment-resistant chronic pain, and the centrality of NMDA receptor activation in both. Further research found that levorphanol and methadone possessed potent NMDA receptor activity [202]. Levorphanol and methadone are both potent mu opioid receptor agonists with unique non-opioid mechanisms. Both are NMDA receptor antagonists and serotonin and norepinephrine reuptake inhibitors [200]. Levorphanol differs from methadone by its more powerful NMDA antagonism (comparable in potency to ketamine), greater NMDA and mu opioid receptor affinity, lower serotonin and norepinephrine receptor affinity, and full kappa-opioid receptor agonism [203,204]. These properties suggest levorphanol efficacy in chronic neuropathic LBP and severe treatment-refractory nociceptive or mixed nociceptive-neuropathic back pain conditions.
Importantly, levorphanol has many safety advantages over methadone. Methadone's complex pharmacology imposes a hazard when prescribed without sufficient knowledge and experience to mitigate the risks that arise from the extended half-life (15 to 60 hours) exceeding analgesia (4 to 8 hours); numerous drug interactions, which may delay clearance with resultant accumulation to fatal levels; risk of prolonged QTc interval; and activity as a P-glycoprotein substrate. Between 2000 and 2007, methadone prescribing for pain increased dramatically, often by providers lacking sufficient training. By 2009, methadone accounted for 2% of written opioid prescriptions but more than 30% of prescribed opioid-related deaths [205,206]. In contrast, levorphanol lacks metabolic competition with most drugs, lacks known cardiac toxicity, and is not a P-glycoprotein substrate [199]. However, levorphanol does possess a half-life (11 to 16 hours) exceeding analgesia (6 to 15 hours), and safe prescribing requires dose titration spaced four days apart to avoid drug accumulation [207].
Few studies of levorphanol have been published; its generic status eliminates market incentive for drug company-funded research [201]. An eight-week trial randomized 81 patients with severe, chronic, treatment-refractory neuropathic pain to high-dose (0.75 mg) or low-dose (0.15 mg) levorphanol capsules, titrated to a maximum 21 mg per day. Pain reduction was 36% with high-dose (mean: 8.9 mg/day) and 21% with low-dose (mean: 2.7 mg/day) therapy. Both dose groups showed comparable improvement in sleep and affective distress. Pain levels returned to baseline after levorphanol taper. No addictive behavior was observed [208]. In a separate case series, 31 patients with severe, chronic neuropathic pain received levorphanol following treatment failure with other opioids, including methadone. Pain relief was rated excellent by 52% and fair by 22%, for a response rate of 74%. Some levorphanol responders were methadone nonresponders [201].
Methadone
As noted, methadone was increasingly prescribed for the treatment of chronic pain beginning in 2000. Deaths related to methadone peaked in 2007 and have been gradually declining since, mostly due to increased education and stricter prescribing guidelines [206]. This focus on safety was prompted by data showing large increases in methadone-associated overdose deaths paralleling its increasing use for chronic pain. Clinical practice guidelines were developed to promote safer methadone prescribing for chronic pain. Among the recommendations are [209,210]:
      
	Methadone should not be the first-choice opioid.
	Educate patients on methadone safety.
	Use electrocardiogram to identify patients at greater risk for methadone-related arrhythmia.
	Use alternative opioids in patients at high risk of QTc interval prolongation.
	Use careful dose initiation and titration.
	Be diligent in monitoring and patient follow-up.



Cannabinoids



Cannabinoids, which include the plant Cannabis and several pharmaceutical products that mimic the analgesic molecular constituents of Cannabis, have shown increasing promise in alleviating severe LBP and neuropathic LBP in particular. However, evidence of efficacy is preliminary. If used, it should be considered an adjunctive option for patients for whom first-line options have failed [8,96,211,212].

Combination Pharmacotherapy



When managing chronic LBP, the use of multiple analgesics with complementary pharmacologic mechanisms—termed rational polypharmacy—may offer advantages of additive pain control, fewer adverse events, and reduced opioid dosing (when opioids are included). Despite a robust theoretical basis, few well-designed, randomized controlled trials using a combined mechanism approach in chronic LBP have been published, and chronic LBP guidelines have not addressed it. Scarcity in the literature is likely the result of difficulty and complexity in performing clinical trials of multiple active treatments, the inherent inflexibility of clinical trial protocols in allowing individualized dosing and titration, and the absence of an economic incentive. However, the findings of published studies suggest an added benefit with combined pharmacotherapies [213].
Celecoxib Plus Pregabalin
Patients with chronic neuropathic or nociceptive LBP from disk prolapse, lumbar spondylosis, and/or spinal stenosis treated with celecoxib and/or pregabalin for 12 weeks showed significantly greater pain reduction with combined therapy than with monotherapy. Pregabalin dose requirements were significantly lower when combined with celecoxib. Monotherapy and combination treatment showed similar incidence of adverse events [214].
Buprenorphine Plus Pregabalin
In one study, patients with chronic neuropathic or nociceptive LBP received buprenorphine transdermal system for four weeks and were then randomized to additional pregabalin 150 mg or placebo for four weeks. After one month, transdermal buprenorphine produced significant pain reduction. After two months, further reductions in pain scores were only significant in patients receiving transdermal buprenorphine plus pregabalin [213,215].
Morphine Plus Nortriptyline
A trial randomized 61 patients with chronic lumbar radiculopathic pain to morphine
          (15–90 mg), nortriptyline (25–100 mg), morphine plus nortriptyline, or active placebo
          (benztropine) therapy for nine weeks. More patients attained moderate or better pain
          reduction with combination treatment (67%) than placebo (37%), morphine alone (42%), or
          nortriptyline alone (40%). The additive benefits from morphine plus nortriptyline may
          reflect successful targeting of multiple pain pathways in this difficult-to-treat pain
          condition [216]. In a randomized,
          double-blind trial, patients with neuropathic pain were randomized to receive oral
          nortriptyline, morphine, or a combination of the two [217]. During each of three 6-week periods, doses were titrated toward
          maximal tolerated dose (MTD). The primary outcome was average daily pain at MTD. Secondary
          outcomes included other pain, mood and quality of life measures, and adverse effects.
          Sixty-two patients were screened, 52 enrolled, and 39 completed at least two treatment
          periods. Average daily pain (0–10) at baseline was 5.3. At MTD, it was 2.6 for
          nortriptyline plus morphine, 3.1 for nortriptyline alone, and 3.4 for morphine alone.
          Brief Pain Inventory scores for average and present pain were also significantly lower for
          the combination than for each drug alone. Moderate-to-severe constipation was reported in
          43% of patients treated with combination therapy, in 46% treated with morphine alone, and
          in 5% of patients treated with nortriptyline alone. Moderate-to-severe dry mouth was
          reported in 58% of patients treated with combination therapy, in 49% treated with
          nortriptyline alone, and in 13% of patients treated with morphine alone [217].

Topical Analgesics



Some analgesics are now formulated to bypass the systemic distribution produced by oral administration through transdermal delivery. Topical analgesics are used for the delivery of locally effective drug concentrations to the peripheral application site, with low systemic exposure and, presumably, lower risk of systemic adverse effects [218]. Potential benefits of topical analgesic delivery include reduced side effects, painless drug delivery, improved patient adherence and acceptance, ease of discontinuation, avoidance of first-pass metabolism, and direct access to the peripheral tissue target [219].
Although most topical analgesics produce clinically effective drug concentrations at the peripheral site without clinically relevant systemic concentrations, the therapeutic effects may not be strictly limited to the peripheral target. For example, topical morphine and fentanyl produce analgesia through central and peripheral mechanisms of action despite low systemic concentrations. Factors that influence penetration and absorption of topical analgesics include the biochemical properties of adjuvants in the topical formulation and inter-individual variability in skin absorption [220,221]. Compounding pharmacies often include dimethyl sulfoxide in topical formulations of drugs that lack the properties for optimal cutaneous absorption [218].
In general, topical opioids, NSAIDs, and salicylates have not shown the systemic side effects that limit the use of their oral counterparts [222]. However, topical analgesics are not without side effects, most commonly skin irritation or dryness. Penetration enhancers (e.g., dimethyl sulfoxide) are associated with significant skin dryness resulting from lipids dissolving on the skin surface [223].
NSAIDs
NSAIDs are the most widely studied topical analgesics. Topically applied NSAIDs are suitable for the treatment of many back pain conditions as they penetrate the muscle and joint tissues proximal to and below the site of application. In addition, older and medically comorbid patients may benefit from use of topical NSAIDs as an alternative to oral medication. A comparison study of topical NSAIDs, topical salicylate, and capsaicin in chronic musculoskeletal pain found highest rates of significant pain control with topical NSAIDs [224].
Of all topical NSAIDs, diclofenac has the most evidence supporting its use and is the sole NSAID with FDA approval for topical use. Approved formulations include diclofenac sodium 1% and 3% gel, diclofenac sodium 1.5% topical solution in 45.5% dimethyl sulfoxide, diclofenac epolamine topical patch 1.3%, and diclofenac sodium topical solution 2%. Topical diclofenac has shown efficacy in pain reduction superior to placebo; comparable to topical NSAIDs indomethacin, ketoprofen, and piroxicam; and comparable to oral NSAIDs diclofenac, ibuprofen, and naproxen. The effectiveness, safety, and tolerability of topical diclofenac support its use for a variety of inflammatory chronic back pain conditions. Randomized controlled trials of diclofenac applied three times daily showed that benefits began at 1 week, were fully apparent by 4 weeks, and were maintained to 12 weeks [180,218,224].
The most common adverse effects with diclofenac are mild site reactions, such as
          erythema or pruritus. No severe or systemic gastrointestinal effects have been observed
          with topical diclofenac or other topical NSAIDs, and skin irritation is significantly less
          common with patch versus gel [222].
          Systemic exposure from diclofenac epolamine topical patch is 1% that of an oral 75-mg
          dose. The steady-state plasma concentrations are also significantly lower and unlikely to
          result in COX-1-mediated effects [225].
          From 1993 to 2008, 46 million patients worldwide received diclofenac epolamine topical
          patch, and adverse events were reported in 108 patients. Most were skin reactions or lack
          of efficacy; six were serious gastrointestinal events, but none were believed causally
          related to the diclofenac epolamine topical patch [226]. The FDA requires that manufacturers incorporate standard NSAID
          warnings of serious liver disease risks into the labeling of topical diclofenac; however,
          to reach systemic levels from one 150-mg oral dose of diclofenac, 100 patches would need
          to be worn simultaneously [167,199,225]. Diclofenac topical (3% gel) also contains a boxed warning related to
          serious cardiovascular thrombotic events and serious gastrointestinal bleeding,
          ulceration, and perforation [180].
NSAIDs are recommended for analgesia in many LBP conditions, and topical formulations should be considered for use in patients with acute or chronic back pain conditions for which oral NSAIDs are indicated [222]. It is important to note that, unlike oral NSAIDs, topical NSAIDs cannot target central and peripheral pain mechanisms, are ineffective for neuropathic pain and widespread musculoskeletal pain, and lack sufficient penetration for use in chronic LBP caused by arthritis [199,224].
Anesthetic Analgesics
Aberrant ion channel (particularly sodium channel) activity contributes to chronic pain conditions involving neuropathy. Topical anesthetic analgesics produce analgesia by disrupting pain signal transmission between afferent nerve fibers and the CNS, primarily from binding affinity to voltage-gated sodium and/or potassium ion channels. Lidocaine is nonselective for sodium and potassium ion channels, while tetracaine is more selective for sodium ion channel binding. Binding to these receptor sites reversibly inhibits neuronal action potential to prevent transmission and conduction of nerve impulses, producing analgesia through inhibition of ectopic discharge in sensitized and hyperactive subcutaneous nociceptors. Lidocaine also shows widespread nerve fiber activity suppression, while tocainide is more selective to C-afferent conductivity suppression [218,227,228].
Topical analgesic agents that interact with sodium and potassium channels include lidocaine 5% patch; a self-heating patch containing 70 mg each of tetracaine and lidocaine; a eutectic mixture of 2.5% each of lidocaine and prilocaine; and a cream with 7% concentrations of lidocaine and tetracaine [218]. Lidocaine-containing creams show a maximum skin penetration depth of 3–5 mm, and circulating lidocaine levels following topical application vary broadly across patients. Systemic absorption of topical anesthetics does occur but has not been associated with side effects or toxicity. The primary side effects are application-site reactions, such as skin discoloration, erythema, and irritation [218,229].
Lidocaine 5% patch or plaster has efficacy superior to placebo and comparable or superior to oral pregabalin in pain reduction with postherpetic neuralgia or diabetic neuropathy. It has also shown greater improvements in quality of life and fewer side effects than oral pregabalin [222]. In patients with post-traumatic peripheral neuropathy, lidocaine 8% pump spray significantly reduced pain and tactile allodynia for a median five hours after application [230].
In some patients with chronic back pain with neuropathic contribution, lidocaine 5% patch may be effective in reducing pathologic pain from abnormally increased sodium channel expression, although patient response is variable [227]. A placebo-controlled trial of 5% lidocaine patch in chronic LBP found no difference between active and placebo patch; however, 50% of subjects in both groups experienced substantial pain reduction, and the high placebo-response rate to the inert patch created difficulty in appraising true lidocaine efficacy [227]. A Cochrane review assessed the analgesic efficacy of topical lidocaine for chronic neuropathic pain in adults [231]. The review included 12 studies and 508 participants. Six studies enrolled participants with moderate or severe postherpetic neuralgia, and the remaining studies enrolled different, or mixed, neuropathic pain conditions, including trigeminal neuralgia and postsurgical or post-traumatic neuralgia. Four different formulations of topical lidocaine were used: 5% medicated patch, 5% cream, 5% gel, and 8% spray. Seven studies used multiple doses, with one- to four-week treatment periods, and five used single applications. Only one multiple-dose study reported the review's primary outcome of participants with ≥50% or ≥30% pain intensity reduction. In all but one study, very low-quality evidence indicated that lidocaine was better than placebo for some measure of pain relief [231].
Capsaicin
Capsaicin is a constituent of hot peppers and a topical analgesic with efficacy in several musculoskeletal and neuropathic pain conditions. The mechanism of analgesia is mediated by action on TRPV1 receptors, temperature sensors that regulate pain signaling on peripheral sensory neurons. TRPV1 receptors are initially activated and then desensitized by capsaicin, leading to reversible loss of C fiber function. Capsaicin also inhibits the activity of bradykinin, a neuropeptide involved in the inflammatory process [218,224].
Capsaicin is available as 0.75% or 0.5% cream, 8% patch, or 0.25% lotion. The 8% patch is associated with significant local reactions, including pain, pruritus, and swelling. Instructions for its use state that application should only be performed under physician supervision, and pre-treatment of the application site with a local anesthetic is recommended. A single 60-minute application of the 8% capsaicin patch has shown significantly greater pain relief compared to a low-concentration 0.04% capsaicin patch, a difference that was sustained as long as 12 weeks [8,65,94].
Opioids
Peripheral tissue inflammation upregulates opioid receptors and stimulates local endogenous opioid peptide production in immune cells. These cells provide the targets for opioid binding and activation by opioid drugs and the rationale for topical opioid analgesia. Topical application also bypasses systemic distribution and side effects [232].
Topical opioids are not commercially available and require compounding pharmacist preparation. Most studies have evaluated morphine and have found side effects of application site itching and burning with morphine and placebo vehicle-gel. Case series trials found rapid reduction of pain from tumor skin infiltration, malignant and non-malignant skin ulcers, severe oral mucositis, knee arthritis, and tenesmoid pain. Randomized controlled trials in painful skin ulcers found significantly lower pain scores with topical opioids compared with placebo [233].
In a small study, patients with chronic, intractable pain (due to disk degeneration in 61% of cases) received topical morphine, oxycodone, or hydromorphone for six months to apply as needed. Treatment was used at least once per day by 100% of participants and for breakthrough pain by 67%. Effective pain relief up to three hours per application was reported by 85%, and reductions in oral opioids, pain flare-ups, and stiffness were reported by at least 30% of participants. In a separate study, patients with severe back pain received morphine cream, applied one to three times per day. Following application, 88% reported pain reduction of 40% to 50% lasting four or more hours; 19% reported relief lasting longer than one day. Responders were then randomized (double-blind) to active or placebo cream. Twenty-four hours post-treatment, pain-free movement was experienced by 44% with morphine vs. 0% with placebo [234].
TCAs
Although recommended as a treatment option for chronic LBP, TCAs are inappropriate for many patients, and others may find the side effects intolerable. Topical TCA formulations have been developed to offset these potential risks, and other topical formulations combine TCAs with another analgesic acting through complementary pain pathways. A 2% amitriptyline/1% ketamine formulation has shown efficacy in various neuropathic pain conditions in the absence of meaningful systemic concentrations. Topical 3.3% doxepin/0.025% capsaicin has also been found effective in other types of neuropathic pain [235,236].

Injection, Intravenous, and Infusion Therapies



Lidocaine
Lidocaine has been used systemically as an analgesic in diverse chronic back pain conditions, typically as single IV infusion at sub-anesthetic doses ranging from 1 mg/kg to 6 mg/kg over 30 to 120 minutes [237]. Lidocaine relieves pain by blocking spinal dorsal horn sodium ion gate channels and by inhibiting neuronal ectopic discharge and aberrant electrical discharge in peripheral neuromata and dorsal root ganglia. The analgesic effect of IV lidocaine is unrelated to its anesthetic mechanism, as lidocaine half-life is 120 minutes and analgesia substantially longer [237,238,239,240].
A review of IV lidocaine found that lidocaine 5 mg/kg showed clear benefit in reducing chronic pain immediately post-infusion, but pain relief did not persist longer than one week. The most common side effects were somnolence, light-headedness, headache, nausea, dry mouth, and perioral numbness [237]. A randomized controlled trial found no significant long-term analgesic or quality of life benefit from IV lidocaine for chronic neuropathic pain [241].
Ketamine
Ketamine infusion has demonstrated efficacy in chronic pain, including chronic neuropathic LBP, but side effects have limited its use. The most common of these are hallucinations or depersonalization/derealization. Other less troublesome side effects include somnolence, feelings of insobriety, nausea or vomiting, and drowsiness. Benzodiazepine co-administration may eliminate or dramatically reduce the development of hallucinations, depersonalization/derealization, and insobriety [98,242]. In addition to pain alleviation, trials of ketamine infusion in severe chronic LBP have demonstrated opioid-sparing effects, reductions in opioid tolerance, and suppression of opioid-induced hyperalgesia [98,243].
Botulinum Toxin A
Botulinum toxin A was evaluated in 31 patients with chronic LBP randomized to injections of botulinum or saline at five lumbar paravertebral sites on the side with pain. After three weeks, pain reduction of 50% or greater was attained by 73.3% of patients treated with botulinum and 25% of those treated with saline. At eight weeks, ≥50% pain reduction was reported in 60% of patients who received botulinum toxin A, compared with 12.5% of those who received saline. Improved functioning at eight weeks was found in 66.7% with botulinum toxin A and 18.8% with saline. No patients reported side effects [244].
A single-blind, randomized clinical trial study of 50 patients with refractory chronic LBP similarly assigned patients to receive either botulinum toxin or saline injections in the paraspinal muscles where the pain localized [245]. After four weeks, 76% of the participants receiving botulinum reported improvements in pain, compared with 20% of patients receiving saline. After eight weeks, the botulinum treatment group was significantly more likely to report improvements in functionality (68% vs. 12%) [245]. However, guidelines released in 2025 recommend against use of joint-targeted or intramuscular injection for patients with chronic LBP not caused secondary to cancer or inflammatory arthropathy [246].
Bisphosphonates
A randomized, placebo-controlled study evaluated the analgesic effect of IV pamidronate in 44 patients with chronic LBP and evidence of degenerative spine disease. Pamidronate administered as two 90-mg infusions decreased pain intensity for six months, with significantly different improvements from placebo in daily average pain score, proportion of responders, changes in worst pain, and pain interference of daily function. No serious pamidronate-related adverse events or other significant safety findings were observed [247].
Zoledronic acid was evaluated in a study of 40 patients with chronic LBP of moderate-severe intensity, with MRI-detected Modic changes (i.e., pathologic vertebral endplate and bone marrow changes). After one month, single-infusion zoledronic acid 5 mg led to significantly greater reduction in pain and disability compared with placebo, but no differences were observed at one year. NSAIDs were used by 20% of patients randomized to zoledronic acid and by 60% of those receiving placebo. Acute fever, flu-like symptoms, or arthralgia occurred in 95% with zoledronic acid and 35% with placebo [248].
One study compared changes in the size and type of Modic changes, detected using MRI, after a single intravenous infusion of 5 mg zoledronic acid or placebo among chronic LBP patients. The authors sought to determine whether the changes correlated with pain symptoms [249]. Nineteen patients in the zoledronic acid group and 20 in the placebo group had an MRI at baseline and again at one year. The level, type, and volume of all Modic changes were evaluated and classified as type I or type II. In the zoledronic acid group, 84.2% of patients had primarily type I dominant Modic changes, compared with 50% in the placebo group. Researchers observed that the volume of the type I primary Modic change decreased in the zoledronic acid group but increased in the placebo group. Zoledronic acid additionally tended to speed up conversion of type I dominant changes into type II dominant changes [249].
Anti-Nerve Growth Factor
Nerve growth factor (NGF) is a neurotrophic factor associated with pain signaling, active in several mechanistic pathways to initiate and maintain hypersensitivity and persistent pain. Clinical trials have shown pain reduction using NGF antagonists in osteoarthritis and interstitial cystitis, and agents with anti-NGF activity may be efficacious in chronic back pain [250]. In a review of four randomized controlled trials of anti-NGF agents in back pain treatment, two studies of tanezumab in chronic non-radicular LBP showed significant pain and disability reduction at 12 weeks compared with naproxen or placebo controls. Reduction was greater in pain than disability. Trials of fulranumab or REGN475 did not show benefit. Possible anti-NGF side effects include headache, hyperesthesia, abnormal peripheral sensation, and dizziness. Serious side effects were not observed in any trial [250,251].
Tumor Necrosis Factor Antagonists
In a review of randomized controlled trials of anti-TNF in discogenic lumbar radiculopathy, a significant reduction in LBP and/or leg pain was found in 60% of epidural etanercept participants compared with placebo. A three-arm study found adalimumab superior to etanercept in LBP, and a dose-response study found significant pain reduction only with the lowest (0.5 mg) etanercept dose. Subcutaneous adalimumab led to significantly decreased back pain scores from six weeks through six months and less need for surgery than patients receiving placebo. No differences from placebo were found in oral REN-1654, subcutaneous etanercept, intravenous infliximab, or intradiscal etanercept. Adverse events with epidural etanercept were similar to placebo. In aggregate, the data are promising, but further research is needed to clarify optimal dose, route of administration, and anti-TNF agent [252].

Endocrine-Targeted Therapy in Chronic Refractory Pain



A subgroup of patients with chronic pain is refractory to standard drug and non-drug therapies. Uncontrolled pain profoundly impacts endocrine function, and normalization of key hormones may reduce pain. Hormone abnormalities were assessed in 61 patients with treatment-resistant chronic pain. Most (80.3%) had at least one abnormality, most commonly related to adrenocorticotropic hormone (27.3%), cortisol (32.8%), pregnenolone (20.8%), progesterone (20.8%), dehydroepiandrosterone (37.2%), and testosterone (37.2%); 11.5% showed significant hypothalamic-pituitary-adrenal suppression. Therapy was targeted at normalizing hormone elevations or deficiencies. Within 60 days, hormone abnormalities were normalized, and pain alleviated to the extent that all patients resumed normal function. This suggests that patients with chronic pain who lack pharmacotherapy response may have profound hormone abnormalities that, once corrected, can facilitate effective pain control from standard approaches. While not specific to chronic LBP, these results may be relevant due to shared physiologic effect of severe uncontrolled pain and common mechanisms of chronic pain [250].

Pharmacotherapy for Neuropathic LBP



Confirmation of neuropathic involvement in chronic LBP has challenged conventional assumptions and management. Evaluation of 7,772 patients with chronic LBP found predominant pain contribution from neuropathic causes in 37%, with higher pain intensity experienced by this subgroup [251].
Pharmacologic agents most efficacious for neuropathic LBP include TCAs, gabapentinoids, lidocaine, SNRIs, and capsaicin. With respect to infusion therapies, the use of intravenous ketamine could be useful for complex regional pain syndrome, fibromyalgia, and traumatic spinal cord injury. Interventional approaches such as lumbar epidurals are a reasonable treatment choice for up to three months of pain relief for patients who failed to respond to conservative treatment[252]. Neuroablative procedures, such as pulsed radiofrequency ablation, have been explored for neuropathic pain relief. In addition, neuromodulation therapy is recommended as the fourth-line treatment of neuropathic pain after failed pharmacological therapy but prior to low-dose opioids. Finally, the intrathecal delivery of various pharmacologic agents may be considered for neuropathic pain relief for up to three months [252].


INTERVENTIONAL PAIN MEDICINE THERAPIES



Interventional pain procedures for managing chronic LBP include paravertebral intramuscular injections, epidural injections, nerve blocks, and nerve ablation procedures. In the United States, these procedures increased 11.8% per year between 2000 and 2009, but began declining at a rate of 0.8% per year between 2009 and 2018 [253]. During this period, utilization of interventional techniques declined 6.7%, with an annual decline of 0.8% per 100,000 in the Medicare population, despite an increase of 0.7% per year growth in this population and a 3% annual increase in Medicare participation [253]. From 2009 to 2018, the rate of utilization of epidural and adhesiolysis procedures decreased at a rate of 2.6% annually. Disk procedures and other types of nerve blocks decreased 1% annually, while facet joint interventions and sacroiliac joint blocks increased 0.9% annually [253]. Utilization patterns among patients who have Medicare Advantage Plans, which constitutes nearly 30% of the Medicare population, were not included in this analysis [253].
There is a vast array of interventional approaches to the diagnosis and treatment of LBP. Few have been rigorously evaluated, and fewer still have shown consistent benefit. However, several non-interventional pain medicine organizations have included interventional approaches in their clinical practice guidelines for severe intractable pain.
Spinal Surgery



Roughly 80% of patients evaluated by neurosurgeons are referred for spinal pain, but surgery is indicated in fewer than 10% [254]. In many cases, primary care providers lack an understanding of back pain amenable to surgery. Patients in pain may wait for extended periods for initial consult, only to be sent back to primary care; improved knowledge can limit inappropriate patient referral. Spinal surgery in acute LBP is limited to patients with severe or progressive motor weakness or cauda equina syndrome. Surgical options and appropriate chronic LBP indications include spinal compression surgery, fusion surgery, and disk arthroplasty [5,254].
Spinal decompression surgery involves complete or partial removal of lumbar spine structures causing neural impingement, such as large disk herniations and spinal stenosis. This includes open discectomy, microdiscectomy, and laminectomy. Fusion surgery joins adjacent vertebrae in an unstable vertebral motion segment to alleviate pain in advanced spinal degeneration. Disk arthroplasty treats degenerative changes confined to one vertebral motion segment by disk removal with artificial disk replacement.
Evidence supports laminectomy for disabling leg pain due to spinal stenosis and open discectomy or microdiscectomy for radiculopathic pain associated with lumbar disk herniation. Post-surgery symptom relief seldom persists longer than two years. Better outcomes with radiculopathy and lumbar disk herniation are associated with patient age younger than 40 years of age and symptom duration less than three months [93,254]. Fusion surgery has a weak recommendation for non-radicular chronic LBP associated with degenerative disk disease, with greatest benefit in patients with moderately severe pain or disability, one or more years of conservative management without improvement, and absence of psychiatric or medical comorbidities [254].

Epidural Steroid Injection



Epidural steroid injection involves corticosteroid plus local anesthetic injection into the space between the dura and the spine. Arachidonic acid release from tissues is induced by phospholipase A2. Metabolism of arachidonic acid by the COX and lipoxygenase pathways generates prostaglandins, prostacyclins, thromboxanes, and leukotrienes. Prostaglandins and other arachidonic acid byproducts initiate or exacerbate pain by inducing inflammation and sensitizing peripheral nociceptors. Corticosteroids inhibit phospholipase A2, accounting for their anti-inflammatory properties. Steroids may also inhibit pain by suppressing ectopic discharge from injured nerve fibers and blocking conduction of normal unmyelinated C fiber [255].
Some potential mechanisms of epidural steroid injection benefit do not actually involve steroids. Local anesthetic injection can increase blood flow to ischemic nerve roots and, similar to steroids, suppress ectopic discharges from injured neurons to inhibit or block nociceptive transmission. In addition, epidural administration of any injectate, including saline, can promote analgesia through washout of inflammatory molecules. A significant correlation has been found between epidural volume and pain relief, regardless of steroid dose, at 6- and 12-week follow-up [5,255,256].
Epidural Steroid Injections for Lumbar Radiculopathy
Corticosteroid injection into the epidural space for LBP treatment was first reported in 1953, and despite numerous publications and exponential increases in use, its efficacy and safety remain controversial [255]. Interventional pain medicine specialists strongly believe in the efficacy of this intervention for lumbar radicular pain, reinforced by more than five decades of use and centrality in numerous pain programs [257]. The benefit of epidural steroid injection varies, with efficacy best demonstrated in short-term pain relief of persistent radiculopathy with lumbar disk herniation [50]. Evidence for epidural steroid injection in spinal stenosis is less robust than for herniated disk, but greater than with failed back surgery syndrome and axial back pain without radiating symptoms [255]. The conceptual appeal of epidural steroid injection is that subsequent pain relief allows the body time to heal while avoiding the long-term consequences of central sensitization. However, more than 70% of radiculopathies recover within six months, and a similar proportion of disk herniation undergoes resorption within one year [255].
Epidural steroid injection is also advocated as an effective means to reduce lumbar surgery. This is contradicted by epidemiologic data showing increased lumbar surgery in those receiving epidural steroid injections, especially with more than three epidural steroid injections over a two-year period. Some advocate for epidural steroid injection as a non-addictive LBP treatment that eliminates or seriously reduces need for opioids, but this is not yet supported by evidence.
Clinical practice guidelines generally support the use of epidural steroid injections for patients with disk herniation and persistent lumbar radiculopathy who are experiencing pain severe enough to cause functional impairment with failure of noninvasive care after four weeks [50,65]. Contrast-enhanced fluoroscopy is suggested for accurate delivery [93]. There is no evidence that any specific injection approach (e.g., interlaminar, transforaminal, caudal) influences the risks or effectiveness [93]. This approach is suggested only for short-term (two to four weeks) pain relief in lumbar radiculopathy; epidural steroid injection has no impact on functional impairment, need for surgery, or pain relief beyond three months [4,65,93,258].
Epidural Steroid Injections for Spinal Stenosis
Roughly 25% of the estimated 2.2 million lumbar epidural steroid injections performed annually in Medicare patients are for lumbar spinal stenosis [259]. Epidural steroid injection is presumed to relieve pain by reducing nerve root inflammation and ischemia, and it is widely used for lumbar spinal stenosis despite the lack of rigorous evidence and the despite the fact that clinical practice guidelines have found insufficient evidence to evaluate the benefits and harms of this use [4,260].
In a multisite, randomized controlled trial, 400 patients (mean age: 68 years) with lumbar spinal stenosis and moderate-to-severe leg pain and disability (duration of three months or longer in 80% to 88%, respectively) were randomized to receive an epidural injection of corticosteroid plus lidocaine or lidocaine alone. At six weeks, patients in both groups had improved, with no between-group differences with respect to improvement in functional status or leg pain intensity scores; no differences were noted with different sites of injection (interlaminar vs. transforaminal) either. A greater number of participants in the epidural steroid injection group reported treatment satisfaction (67% vs. 54%) and depression symptom improvement. Those who received epidural steroid injection showed higher cortisol suppression levels at three and six weeks, possibly from systemic steroid absorption [260]. Despite modest benefit at three weeks, the anticipated longer-term benefits never materialized, raising serious questions regarding the benefits of this approach in lumbar spinal stenosis [260]. A later multicenter, randomized controlled trial of epidural corticosteroid injections, including repeat injections, on outcomes through 12 months also reported no long-term benefit [253].
In another study, researchers reviewed data from 13,741 patients in the six-month period before and after epidural steroid injection for LBP. Roughly 64% of patients used opioids before epidural steroid injection and 67% used opioids after. About 38% were prescribed opioids after but not before epidural steroid injection, while 16% were prescribed opioids before but not after. Those receiving more than three epidural steroid injections were significantly more likely to begin opioids and undergo lumbar surgery than those who received three or fewer injections [261].
Ketamine-Augmented Epidural Steroid Injection
To evaluate ketamine-augmented epidural steroid injection, 200 patients with lumbar disk herniation and radiculopathic pain were randomized to epidural steroid injection (triamcinolone/bupivacaine) plus ketamine (30 mg) or placebo. Mean pain scores were significantly lower with ketamine-augmented therapy compared with placebo at every follow-up point from 1 month to 12 months. Likewise, at every follow-up, disability scores were significantly lower in the ketamine group. Ketamine side effects included post-injection delusions lasting a mean 45 minutes; none required intervention [262]. To compare the analgesic efficacy of two different doses of epidural ketamine in chronic LBP, 60 patients received either 25 mg or 50 mg ketamine as an adjunct to 40 mg triamcinolone (total 6 mL volume given epidurally) [263]. Efficacy was evaluated in terms of pain scores, duration of pain-free period, patient satisfaction score, and number of repeat injections with either dose. Data were collected at baseline and again at 2, 4, 8, and 12 weeks postprocedure. Pain within the groups over time showed significant improvement from baseline. Pain between the groups showed comparable scores at 12 weeks. Patient satisfaction scores, pain-free duration, and number of repeat injections were statistically comparable. Quality of life improved and longer pain-free intervals were observed in the 50 mg ketamine group, but more side effects were reported [263]. It is important to note that racemic ketamine should be avoided for epidural use because the preservatives have shown neurotoxicity [262].
Adverse Events
In 2014, the FDA issued a warning regarding rare but serious adverse events associated with epidural steroid injection use [264]. Serious adverse events included death, spinal cord infarction, paraplegia, quadriplegia, cortical blindness, stroke, seizures, nerve injury, and brain edema. Many cases were temporally associated with the epidural steroid, occurring within minutes to 48 hours post-injection. Many patients did not recover. Healthcare professionals should include this information when discussing benefits and risks of epidural steroid injections with patients [264].

Neuromodulation Interventions



Implantable devices are available for patients with severe refractory chronic LBP. Positive response to a temporary trial is required before permanent implantation.
Spinal Cord Stimulation
Spinal cord stimulation is primarily used to reduce severe and persistent neuropathic pain from lumbosacral radiculopathy or failed back surgery syndrome. It acts by modulating spinal cord and CNS afferent input. A comparison of spinal cord stimulation with conventional medical management in failed back surgery syndrome with radicular pain found greater than 50% pain reduction at one- and two-year follow-up in 48% and 47% of patients with spinal cord stimulation vs. 9% and 7% of patients managed conventionally. During the trial, 31% of patients undergoing spinal cord stimulation required device-related surgical revision [265,266]. As such, spinal cord stimulation should be considered in patients with failed back surgery syndrome who are not candidates for corrective surgery and have failed conservative evidence-based treatment [5,8,65].
The most challenging aspect of spinal cord stimulation therapy is patient selection. In order for patients to be considered for spinal cord stimulation, other options should have been ineffective or be contraindicated. Spinal cord stimulation is indicated for severe neuropathic pain persisting at least six months. Psychologic assessment is required to identify motivational, social, psychologic, and social support factors that predispose to poor treatment outcome. Failure of spinal cord stimulation treatment is associated with active substance abuse, secondary gain, unrealistic expectations, personality disorders, litigation, and depression. These factors may account for previous treatment failures to a greater extent than sole inability to control the biologic cause of the pain [267].
Implantable Intrathecal Drug Delivery
Implantable intrathecal drug delivery systems are routinely used for cancer pain when oral or transdermal analgesics are ineffective or intolerable. In LBP, implantable intrathecal drug delivery is reserved for severe, chronic, refractory axial or neuropathic radicular pain, most frequently in failed back surgery syndrome, spinal stenosis, and intractable LBP with or without radicular pain. Similar to spinal cord stimulation, implantable intrathecal drug delivery is reserved for patients who have exhausted other options, with psychologic screening for negative prognostic factors [65,268]. Evidence in chronic LBP is limited, but several trials have found significant pain relief lasting longer than one year [269]. Pain control usually requires multiple analgesics, typically an opioid, local anesthetic, and alpha-2 agonist. Baclofen is often added for refractory spasms and additional analgesia. Patients are seen at least monthly for pump reservoir refill. Symptoms consistent with spinal cord or nerve root compression, known adverse events with implantable intrathecal drug delivery, require prompt, aggressive investigation [268].



30. BARRIERS TO EFFECTIVE CARE OF CHRONIC LBP



Healthcare expenditures for LBP have increased dramatically since 2000 [11]. While a large volume of pre-clinical and clinical research, review papers, and practice guidelines on chronic LBP have been published, patient outcomes remain unimproved. Chronic LBP remains a frustrating condition for clinicians and for patients, who often obtain little improvement in pain and functioning with standard therapies. Data indicate that more effective patient care is hampered by several factors, including [3,4]:
  
	Flaws and limitations in pain therapy research
	Systemically inconsistent clinical care standards
	Conflicting guidelines and recommendations
	Nonadherence to clinical practice guidelines
	Unclear care pathways
	Availability/use of multidisciplinary pain programs
	Over-reliance on interventional pain medicine
	Conflicting interests that supersede delivery of patient-centered care
	Fundamental structural flaws in health care, reimbursement, and compensation systems


LIMITATIONS IN PAIN THERAPY RESEARCH



A frequent criticism of opioid therapy for chronic pain is the publication of few long-term (i.e., longer than one year) randomized controlled trials, cited as proof that long-term opioid safety and efficacy lacks evidence. However, this is not unique to opioids, as no analgesic used in chronic pain has evidence of long-term efficacy. Pharmaceutical randomized controlled trials usually do not extend past 8 to 12 weeks, and long-term randomized controlled trials are difficult to perform for many reasons. The complexity and expense of evaluating combined drug therapies create obstacles for investigators and are unattractive to industry funding [213]. Ethical constraints interfere with initiating long-term placebo-controlled analgesic trials, such as the necessary encouragement of patients in moderate-to-severe pain to remain adherent to possibly inert placebo therapy for study duration [208].
Randomized controlled trials are considered the "gold standard" in evidence-based medicine, but possess important limitations. Trial outcomes may have limited clinical use because typical patients with chronic LBP often bear little resemblance to tightly screened participants. With complex comorbidity, older age, and requirement of multiple medications the norm, patients with chronic LBP seen in practice more closely resemble patients excluded from enrollment. Randomized controlled trials also typically use strict, inflexible dosing parameters. This can lead to dropout by patients lacking benefit or tolerance who would otherwise show good therapeutic response using a tailored approach. Opioid randomized controlled trials often have high dropout rates, which can drive down efficacy to result in underestimation of true patient benefit [270].
Long-term observational studies provide clinically important information unobtainable by randomized controlled trials. Although non-blinded trials have the potential for confounding by subject and observer bias, multiple-year trial durations make dissipation of earlier placebo response from investigator enthusiasm or subject expectation highly probable [196]. Spontaneous remission in the natural history of pain is also unlikely in a cohort with intractable chronic pain [270]. Placebo-controlled randomized trials have long been the preferred study design, but comparative effectiveness research is becoming emphasized to address numerous concerns over the process of new technology entrance into clinical practice.

THE RISE OF INTERVENTIONAL PAIN MEDICINE



Against the backdrop of preferential reimbursement for procedure-based patient care in the current healthcare system, a small but influential subgroup has been remaking the care of patients with spinal pain. The American Society of Interventional Pain Physicians (ASIPP) is the largest and most influential interventional pain medicine professional organization. Aggressive interventional pain medicine advocacy by the ASIPP has fueled guideline conflict with the American Pain Society (APS), which some see as a battle by proxy between interventional and medical pain practitioners. Following publication of guidelines by the APS that concluded interventional pain medicine therapies were not recommended for nonspecific chronic LBP, the ASIPP has refuted the APS's conclusions and underlying evidence, essentially challenging the tenets of evidence-based medicine, comparative effectiveness research, and guideline development [271,272,273,274]. All back pain clinical practice guidelines lacking key contribution by interventional pain medicine physicians have been declared invalid by the ASIPP [275]. (Note: The APS voted to file for Chapter 7 bankruptcy dissolution in 2019, partially due to the national public attention of opioid overprescribing and lawsuits against pharmaceutical companies, leading to withdrawal of financial support to such societies [276].)
The growth of interventional pain medicine has fundamentally altered the nature of medical care for patients with chronic LBP by shifting the orientation from a patient-centered to a modality-centered model. The premise of interventional pain medicine is that targeted peripheral tissue intervention alleviates LBP and broadly improves patient mood, physical function, and quality of life. Maladaptive pain behaviors and psychosocial dysfunction associated with chronic pain are largely unaddressed. Patients may be referred to an allied pain therapist, but benefits from combining therapies may be undermined by lack of coordinated and integrated pain care. Peripheral target identification relies on imaging findings, despite the lack of correlation between imaging results and pain and the discouragement of imaging in most patients with LBP [277,278].
As discussed, research indicates that psychosocial factors largely influence patient outcomes across the spectrum of LBP interventions. The highly variable outcomes of interventional pain medicine and the inability of imaging and physical findings to predict nerve blockade outcomes for chronic LBP suggest benefit from using psychologic predictors of interventional pain medicine outcome [37].
Maladaptive pain beliefs may be encouraged by the interventional pain medicine approach. For patients with unrelenting LBP, interventional pain medicine may seem to be the only means for achieving cure, leading patients to believe that return to more normal function requires dramatic pain reduction and relieving them of responsibility for their own pain management. Desperation for pain relief, and unrealistic expectations of interventional pain medicine, can trigger dysfunctional pain behaviors and a cycle of unneeded diagnostic testing, repeated ineffective interventional pain medicine, doctor shopping, delay or avoidance of pain therapy emphasizing functional improvement, risk for iatrogenic complications, and eventual disability and hopelessness.
Any modality that views chronic LBP in strictly physiologic terms deviates from modern understanding of pain pathophysiology and the principles of effective pain management. An effective pain management plan acknowledges that perceived belief of one's ability to control pain is associated with less severe pain and higher levels of functional activity. Self-efficacy is the conviction that one can perform a specific task or induce a desired outcome and is strongly associated with reduced pain, disability, and depression. Self-efficacy and confidence in one's ability to control pain can be attained with psychologic interventions in a multidisciplinary context [10,90,91].
It is important to remember that some patients with chronic LBP clearly obtain meaningful and prolonged pain relief from interventional pain medicine, and some techniques seem uniquely effective in specific severe, chronic conditions. This indicates the best interests of pain medicine are served by interventional pain medicine as a partner in the family of pain therapies [10,90,91].

FINANCIAL AND MONETARY INFLUENCES



The quality of pain treatment is adversely impacted when patient-centered care is superseded by conflicting financial interests or lack of reimbursement for needed care. Numerous technologies have been developed for minimally invasive intervention in LBP, only to be later found as inferior to existing therapies [279].
Full discussion of funding and reimbursement for LBP care is beyond the scope of this course. However, inadequate pain care is facilitated by a reimbursement system structured to favor procedures over assessment, problem-solving, and patient support related to psychosocial issues. This reimbursement system has contributed to interventional pain medicine proliferation. Along with rewarding procedure-based care, there is a corresponding disincentive, through lack of reimbursement, for taking the time to listen and understand the social and cognitive concerns of patients [11,280].

HEALTHCARE PROVIDER EDUCATION



The high prevalence of patients with LBP dictates that primary care clinicians provide the majority of care, highlighting the need for maintaining updated knowledge on pain and pain management. Time has been noted as a constraint among healthcare professionals. The hours for teaching cannot be increased, and replacement of any existing curricular content with pain education is unlikely. Improvements in knowledge and practices regarding chronic pain management would directly impact patient outcomes and appropriate prescribing practices [3,4].

COMMUNICATION WITH NON-ENGLISH-PROFICIENT PATIENTS



Pain is a subjective experience, and strong patient-clinician communication
        is a cornerstone of effective pain management. Communicating effectively is more challenging
        when the patient's primary language differs from that of the practitioner. According to the
        U.S. Census Bureau, more than 71.1 million Americans speak a language other than English in
        the home, with approximately 27.6 million of them (8.7% of the population) speaking English
        less than "very well" [281]. It has been
        suggested that when patients are first evaluated, they should be asked what language is
        spoken at home and if they speak English "very well". In addition, patients should also be
        asked what language they prefer for their medical care information, as some patients prefer
        their native language even though they have said they can understand and discuss symptoms in
        English [282]. Many studies have
        demonstrated that the lack of an interpreter for patients with limited English proficiency
        compromises the quality of care and that the use of professional interpreters improves
        communication (errors and comprehension), utilization, clinical outcomes, and patient
        satisfaction with care [283,284].
"Ad hoc" interpreters (untrained staff members, family members, friends) are
        often used instead of professional interpreters for a variety of reasons, including
        convenience and cost. However, the reliability and specificity of information obtained
        through ad hoc interpreters is less than with professional interpreters [285]. In addition, individuals with limited
        English language skills have indicated a preference for professional interpreters rather
        than family members. A systematic review of the literature has shown that the use of
        professional interpreters facilitates a broader understanding and leads to better clinical
        care than the use of ad hoc interpreters [284].


31. CONCLUSION



Back pain in general, and LBP in particular, is highly prevalent and is associated with substantial economic expenditures (mainly health care) and losses (e.g., absenteeism, lost productivity). It can incur serious and prolonged patient suffering, diminished quality of life, and disability. LBP is the chronic pain syndrome responsible for the greatest clinical, social, economic, and public health burden in the United States [7]. By completing this course, healthcare professionals should have a greater understanding of the pathophysiology and differential diagnosis of LBP conditions, the distinction between acute and chronic back pain and its management implications, and knowledge of appropriate treatment options that are guided by advances in pain neuroscience.
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Part 4. Alternative Therapies for Depression and Anxiety




Alternative Therapies for Depression and Anxiety



Course Objective



The purpose of this course is to help healthcare professionals in all practice settings increase their understanding of nutrients, lifestyle changes, complementary modalities, and herbal products that are often used by patients experiencing depression or anxiety.

Learning Objectives



Upon completion of this course, you should be able to:
	Discuss the prevalence and severity of depression and anxiety in the U.S. adult population.
	Provide counseling points for the safe and effective use of alternative modalities for anxiety and depression.
	Review the evidence for herbal supplements commonly used for depression and anxiety.
	Compare the evidence for vitamins and minerals in the management of mental health.
	Consider the evidence for safe and appropriate use of alternative therapies during pregnancy and breastfeeding.




32. INTRODUCTION



Mental health, which includes emotional, psychological and social well-being, affects the way that a person acts, thinks and feels. Although mental health has traditionally been considered separate from physical health, there has been a large and relatively successful movement toward recognizing mental health as equally important to physical health, and a core component of a person's overall well-being.
In fact, it is now well-established that mental health issues can increase a person's risk of physical health problems, such as diabetes, heart disease and stroke. Conversely, chronic physical health conditions can increase the risk for mental health concerns [1].

33. PREVALENCE AND IMPACT



In the United States, it is estimated that more than one in
      five adults (20%) live with a mental illness. This statistic covers what is referred to as
      "any mental illness," defined as a mental, behavioral or emotional disorder that can vary in
      its impact from mild to severe. In the United States, women are more likely to have a mental
      illness than men (27.2% vs. 18.1%) and younger adults are more likely to have a mental illness
      than older adults. In 2021, 34% of all adults 18 to 25 years of age had a mental illness,
      compared to 28% of adults 26 to 49 years of age and 15% of all adults 50 years of age and
      older [2]. The prevalence of mental illness in
      adolescents (12 to 17 years of age) is also increasing [3].
The majority of mental illnesses are classified as mild to moderate, meaning that they cause mild-to-moderate functional impairment. According to the National Institute of Mental Health, a mental illness is considered serious (or severe) if it "substantially interferes with or limits one or more major life activities" [2]. In 2021, it was estimated that 14 million adults (5.5%) had a serious mental illness. This suggests that about 75% of all mental illnesses in U.S. adults are classified as mild to moderate at any given time [2].
Even mental illness that is not considered severe can have serious long-term impacts if not addressed. Mental illness is known to cause significant disability and can even contribute to premature mortality. The Global Burden of Disease study attributes nearly 15% of years of life lost to mental disorders, making mental illnesses one of the largest causes of disability worldwide [4].
Mental illness is also known to increase the number of "deaths of despair." These deaths from drugs, alcohol, and suicide—which tend to be caused by mental health difficulties, as well as pain and economic distress—more than doubled between the 1960s and 2017 and have continued to rise [5]. Adolescents and younger adults have not been immune to this increase. In the decade prior to 2018, suicide death rates among individuals 10 to 24 years of age increased by 47% [6].

34. AN OVERVIEW OF COMMON MENTAL HEALTH DISORDERS



DEPRESSION



Depression is one of the most common mental illnesses reported in the United States. In 2021, 21 million U.S. adults (8.3%) had at least one major depressive episode. This rate was highest in those 18 to 25 years of age (18.6%). Major depressive episodes resulting in severe impairment affected 5.7% of all U.S. adults in 2021. That same year, 5 million adolescents—representing about 20% of those 12 to 17 years of age—reported major depressive episodes. This rate was much higher in girls than boys, at 29% and 11.5%, respectively [2].
Major depressive disorder (MDD) is defined in the revised fifth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5-TR) as a period of at least two weeks when a person experienced a depressed mood or loss of interest or pleasure in daily activities, and had a majority of specified symptoms, such as problems with sleep, eating, energy, concentration, or self-worth [7].
The prevalence of depression in the general population increased significantly during the COVID-19 pandemic. According to a scientific brief published by the World Health Organization (WHO) in early 2022, the global prevalence of depression increased by 27.6% in the preceding year. Women were more affected than men, and younger adults (especially those 20 to 24 years of age) were most affected [8].
Seasonal Depression



Some forms of depression manifest only at certain times. One such form that affects many adults in the United States, but with a more intermittent impact, is seasonal affective disorder (SAD), also known as seasonal depression or winter depression. This mental illness is identified in the DSM-5-TR as a type of depression (Major Depressive Disorder with a Seasonal Pattern) [9].
People with seasonal depression experience mood changes and symptoms similar to other forms of depression. The symptoms usually occur during the fall and winter months—comprising about 40% of the calendar year—when there is less sunlight. In the United States, the most difficult months tend to be January and February, with the majority of people experiencing improvement with the arrival of spring. This form of depression is estimated to affect 5% of all U.S. adults. As with other forms of depression, it is more common women than in men [9].

Postpartum Depression



Postpartum depression is another important form of depression that manifests only at certain times, in this case, after giving birth. This should not be confused with what is sometimes referred to as the "baby blues," which often resolves within a few days of delivery. Rather, postpartum depression is more intense, lasts much longer, and mirrors the symptoms of MDD. For some patients, this manifests as crying more often, feelings of anger, withdrawing from loved ones, feeling numb or disconnected from the newborn, and feelings of guilt [10].
Some adults are at a higher risk of postpartum depression, including those who have recently experienced stressful life events, experienced pregnancy complications, have low social support, have a previous history (or family history) of depression, delivered preterm, and/or gave birth to multiple newborns at once. However, it can also affect otherwise healthy adults with no apparent risk factors [10].
This form of depression seems to occur in about one of eight adults (13%) who have recently given birth in the United States. This rate is higher (greater than 20%) in those who were 19 years of age or younger at the time of delivery. Due to this high prevalence, experts recommend that all pregnant adults be screened for depression [11].


ANXIETY



Anxiety is another common mental illness in the United States, although it can take many forms. When referred to under the general umbrella of anxiety, this can include generalized anxiety disorder (GAD), panic disorder, agoraphobia, social anxiety disorder, obsessive-compulsive disorder, and separation anxiety disorder, among others.
Most adults diagnosed with anxiety are considered to have GAD. This is characterized by excessive worry that is difficult to control and is accompanied by physical symptoms like restlessness, fatigue, difficulty concentrating, irritability, muscle tension, and/or sleep disturbance. In 2019, approximately 15% of adults had experienced symptoms of anxiety of some level in the past two weeks, with 9.5%, 3.4%, and 2.7% of adults experiencing mild, moderate, or severe symptoms of anxiety, respectively [12].
Anxiety symptoms were most common in those 18 to 29 years of age. In this age group, about 20% experienced any symptoms, with 12% experiencing mild symptoms, 5% moderate, and 3% severe. More than 19% of women reported symptoms of anxiety in the past two weeks, compared with 12% of men [12].
Symptoms of anxiety are often assessed using the GAD-7 scale, which is a validated brief self-report screening that can assess the severity of symptoms. Adults with GAD-7 scores of 0–4 are considered to have no or minimal symptoms; those with scores of 5–9, 10–14, or 15–21 are considered to have mild, moderate, or severe symptoms, respectively [13].
As with depression, the COVID-19 pandemic led to a notable global increase in the prevalence of anxiety. The same WHO report that identified an increase in symptoms of depression also identified a 25.6% increase in the prevalence of anxiety disorders during the first year of the pandemic. As with depression, women and adults 20 to 24 years of age were most affected [8].
In the United States, as many as 40% of all adults reported symptoms consistent with anxiety and depression during the first year of the pandemic. This declined to about 30% of all adults as the pandemic continued into 2022 and 2023. A full 50% of young adults (18 to 24 years of age) reported anxiety and depression symptoms in 2023, with women reporting symptoms of anxiety and/or depression at a rate of 36% (compared with 28% of men) [14].

OTHER MENTAL ILLNESSES



Many other conditions fall under the umbrella of "mental illness" and affect adults and adolescents in the United States. Some examples of these conditions include attention deficit hyperactivity disorder (ADHD), psychotic disorders, post-traumatic stress disorder (PTSD), bipolar disorder, eating disorders, and more.
Due to the severity and specificity of these conditions, these mental illnesses will not be covered in this course. Similarly, severe depression and anxiety are also not within the scope of this course. The research discussed will instead focus on adults with mild-to-moderate depression and anxiety.

AN IMPORTANT NOTE ABOUT TREATMENT AND DIAGNOSIS



Mental illnesses should always be taken seriously, even in patients who report only mild or moderate impairment. Screening for these conditions should occur consistently, in alignment with national recommendations. Any patients identified as having a mental illness should be provided with referrals for appropriate and evidence-based treatment options.
Unfortunately, due to an ongoing shortage of behavioral health workers, patients may experience difficulties accessing standard treatments, such as counseling and support groups. For patients who are experiencing more modest impairment from a mental health condition, or for those who are waitlisted with a specialized provider, alternative therapies may be considered as a stopgap measure. Additionally, for patients who are currently receiving recommended treatment, alternative therapies may be considered as supplemental treatment options.
Alternative treatment options should never be considered or relied upon as a replacement for evidence-based care in a patient with a serious mental health disorder or in a patient experiencing symptoms of suicidality.


35. EXERCISE-BASED THERAPIES




Evidence Based Practice Recommendation

For adults with depression for whom psychotherapy or pharmacotherapy is
        either ineffective or unacceptable, the American Psychological Association suggests exercise
        monotherapy.
https://www.apa.org/depression-guideline/guideline.pdf

             Last Accessed: December 17, 2024
Strength of recommendation:
        Conditional


Over the years, exercise has become a well-accepted tool for the management of depression and anxiety. In fact, the American Psychiatric Association (APA)'s guideline on the treatment of depression acknowledges exercise as a relevant and beneficial treatment modality for all severities of depression. For mild depression, the guideline indicates that a patient may elect to try exercise as a sole treatment for their symptoms for the first several weeks. As for patients with more severe depression and/or those who are using other treatments, exercise is considered a reasonable addition to any treatment plan [15].
A 2023 meta-analysis pooled together more than 90 studies to assess the overarching benefits of exercise for the management of depression, anxiety, and stress. The analysis found that physical activity had medium benefits for all three conditions when compared with usual care. Some of the largest benefits were seen in people with depression, certain chronic conditions, and pregnant and postpartum females. Higher intensity interventions were associated with greater improvements, although the benefits of physical activity appeared to wane over time [16].
A separate, large meta-analysis pooled data from more than 200 studies in people with depression. That analysis determined that certain forms of exercise, including walking or jogging, strength training, mixed aerobic exercises, yoga, and tai chi or qi gong, offered the greatest benefits. Here, we will review the evidence for these last three forms of physical activity, all of which contain a meditative component.
YOGA



Yoga is a form of meditative physical activity that originated from a traditional system of medicine in India: Ayurveda. Yoga generally involves controlled breathing, meditation, and body posturing, although there are many subtypes of yoga which involve differing levels of physical activity.
The evidence to date indicates that practicing yoga for one to two months can improve symptoms of depression in people with mild or new-onset depression. Additionally, it appears to be beneficial as an adjunct therapy in people who are taking conventional antidepressants. Importantly, most of these studies evaluated the use of "Western yoga," which tends to entail a greater focus on physical yoga poses [17].
Research on the use of yoga for anxiety is limited to smaller clinical studies. However, that research does suggest that practicing differing styles of yoga can modestly improve symptoms of anxiety when compared with a control or other active treatment [17].
Yoga is generally considered safe, with temporary musculoskeletal pain as the most common adverse effect. For adults with limited prior exercise, mobility concerns, or other serious health issues, encourage a consultation with a trained practitioner prior to participation in yoga.
Pregnancy and Breastfeeding



A number of studies have evaluated the benefits of yoga during pregnancy. Most of these studies suggest that practicing yoga during pregnancy reduces the rate of depression. However, some studies have yielded conflicting findings, which may be associated with whether or not the person already had depression at the start of the study. Some studies have also evaluated yoga for the management of anxiety during pregnancy, finding modest benefits when compared with either baseline or a control group [18,19,20,21].http://www.netce.com/
Importantly, these studies all indicate that yoga is generally safe during pregnancy and does not adversely affect the child's outcomes. However, aggressive or more extreme forms of yoga, such as hot yoga, should likely be avoided during pregnancy.


QI GONG AND TAI CHI



Qi gong is a martial art-like exercise with a focus on meditation and breathing that originated in China. It is intended to regulate the body's qi (vital energy or life force). There are several varieties of qi gong, with some that involve slow movements and exercise and others that involve bodywork conducted by a trained practitioner [22].
Tai chi is one specific form of qi gong that has become relatively popular in North America. This form of exercise involves controlled breathing and slow, rhythmic body movements which are intended to facilitate the flow of qi [23].
Small clinical studies suggest that practicing qi gong for 90 to 350 minutes each week for up to four months can reduce symptoms of depression when compared with various control groups [22]. Tai chi has also been evaluated in people with depression, although these studies have been relatively small. While one study suggests that practicing tai chi for two hours weekly for 10 weeks can improve symptoms when compared with simple health education, a follow-up study in this same group of patients did not ultimately identify additional benefit with tai chi [23,24].
A meta-analysis of 10 clinical studies in healthy adults, some of which were low-quality and not randomized, shows that practicing tai chi five times weekly for a year can modestly improve anxiety symptoms when compared with a waitlist or control group. However, it did not seem to improve depressive symptoms or stress [25].
Qi gong and tai chi are generally considered safe; temporary musculoskeletal pain is the most common adverse effect of qi gong. However, for adults with limited prior exercise, mobility concerns, or other serious health issues, encourage a consultation with a trained practitioner prior to participation.
Pregnancy and Breastfeeding



There is little to no research evaluating the benefits or safety of qi gong or tai chi while pregnant or breastfeeding. Advise patients to consult with a trained professional before initiating tai chi or any other exercise program when pregnant or breastfeeding.

Pregnancy and Breastfeeding



Small clinical studies have evaluated acupuncture for postpartum depression, suggesting that there may be a small benefit when acupuncture is added to conventional antidepressants [28]. Generally, research with traditional acupuncture during pregnancy has not identified any safety concerns for the unborn baby. However, there is one specific acupoint (SP6) which may be unsafe to stimulate during pregnancy, as it has been associated with an increased risk for early contractions and miscarriage [29].
It is unclear if laser acupuncture or electroacupuncture are safe during pregnancy. Additionally, there is little to no research evaluating the safety of acupuncture while breastfeeding. Counsel patients to consult with a licensed practitioner prior to undergoing any form of acupuncture while pregnant or breastfeeding.



36. ALTERNATIVE MODALITIES



For patients who are interested in pursuing alternative treatment options that do not involve the use of an oral supplement, a variety of other modalities have been evaluated for both anxiety and depression. However, it is important to note that many of these modalities have been studied in conjunction with the use of conventional treatment options, including antidepressants and therapy.
Acupuncture
Acupoint therapies, which utilize concepts based in traditional Chinese medicine, have grown in popularity over recent years. These include acupuncture, acupressure, moxibustion, and acustimulation.
Although there is general interest in the use of these therapies for the management of depression and anxiety, the best evidence is for acupuncture. Most clinical studies suggest that acupuncture can reduce symptoms of depression when used as an adjunct to conventional therapy. These studies suggest that acupuncture can improve the rate of treatment response with conventional antidepressants and may also reduce remission rates [26,27]. Importantly, most of these studies were of low quality and conducted in a single country (outside of the United States); their relevance to the typical patient with depression in North America remains unclear.
Acupuncture is considered generally safe, so long as it is performed in a hygienic environment with sterilized needles by a licensed practitioner using appropriate techniques. The most common adverse effects include bruising, pain, and swelling at the site of needle entry.
Pregnancy and Breastfeeding
Small clinical studies have evaluated acupuncture for postpartum depression, suggesting that there may be a small benefit when acupuncture is added to conventional antidepressants [28]. Generally, research with traditional acupuncture during pregnancy has not identified any safety concerns for the unborn baby. However, there is one specific acupoint (SP6) which may be unsafe to stimulate during pregnancy, as it has been associated with an increased risk for early contractions and miscarriage [29].
It is unclear if laser acupuncture or electroacupuncture are safe during pregnancy. Additionally, there is little to no research evaluating the safety of acupuncture while breastfeeding. Counsel patients to consult with a licensed practitioner prior to undergoing any form of acupuncture while pregnant or breastfeeding.
ANIMAL-ASSISTED THERAPY



Animal-assisted therapy, as the name implies, involves using a trained animal to help with either recovery from or coping with various health conditions. This form of therapy has been used for the management of both physical and mental illness.
Clinical research has found that single sessions of various types of animal-assisted therapy can improve short-lived situational symptoms of anxiety (often self-reported). These studies mostly involved a dog as part of individual or group therapy and the sessions lasted for 8 to 30 minutes [30,31]. The benefit is similar to that seen with therapeutic recreation sessions or interactions with social workers, suggesting that animal-assisted therapy may be a reasonable adjunct to various other anxiety treatments. Research on the use of animal-assisted therapy for depression, however, is limited and inconclusive.
Animal-assisted therapy is generally safe for most people, although people who are at increased risk of infection should take appropriate precautions. Additionally, allergies may be an important consideration for some individuals.

EXPRESSIVE THERAPIES (MUSIC AND ART)



Expressive therapies combine some form of artistic expression with some form of therapy. This artistic expression can include art, music, dance, drama, poetry, or creative writing. Two specific forms of expressive therapy—art and music—have shown benefit for symptoms of anxiety and depression.
The best evidence for both forms of expressive therapy is in the management of depression. Various forms of art therapy can improve symptoms of depression, from adolescents to the elderly. Research has shown that art therapy, in the form of regular sessions over 10 to 20 weeks, can offer modest benefit as an adjunct to conventional antidepressants or as monotherapy [32,33]. Similarly, music therapy has shown benefit for symptoms of depression across various age groups. This therapy may include listening to and/or making music, with or without the presence of a therapist. In most cases, the patients in these studies were already taking a conventional antidepressant [34,35].
There is also a large body of evidence showing that music therapy can benefit people with symptoms of anxiety. In these studies, music therapy had a small to medium benefit in a variety of patients, including postpartum adults, people with a variety of underlying health conditions, and adolescents. These benefits appear to be short-term, however, and do not seem to continue after the therapy has ended [36]. Some small clinical studies have also shown modest benefit with art therapy, particularly in the elderly or in women with various anxiety disorders. In most of these studies, 10 to 12 art therapy sessions occurred over about three months [37,38].
Particularly for patients who already enjoy music and/or art, these expressive therapies could be considered as safe adjunctive modalities for managing symptoms of depression and anxiety.
Pregnancy and Breastfeeding



Some small clinical studies suggest that music therapy may be beneficial for postpartum depression, although those same studies did not find benefit for postpartum anxiety [39]. Art therapy has not been adequately evaluated for the management of perinatal or postpartum depression or anxiety.
Although neither modality has been extensively evaluated for safety during pregnancy or breastfeeding, there are no reasons to expect safety concerns so long as adequate precautions (e.g., avoidance of loud noises) are taken.


MINDFULNESS



Mindfulness, a practice derived from Buddhist theory, has also become popular for general well-being and the management of mild to moderate mental health concerns. Mindfulness involves a purposeful attention and awareness of present thoughts, emotions, and sensations without evaluation or judgment of what is occurring.
Mindfulness-based stress reduction (MBSR) is a well-studied and standardized mindfulness practice. It usually includes eight weekly 2.5-hour sessions, as well as daily home recordings of mindfulness exercises and a half-day retreat after the sixth class [40]. It includes three main components:
	Didactic material that explains the concept of mindfulness
	Practicing mindfulness exercises during group sessions and at home
	Discussing and sharing MBSR experiences with a group


In general, mindfulness seems to modestly reduce anxiety, although benefits appear to be short-term. It is unclear how mindfulness or MBSR compares with other nonpharmacologic treatment options. Meta-analyses, small clinical studies, and observational research in patients with various forms of anxiety, or without diagnosed anxiety, show that practicing MBSR or modified MBSR improves anxiety severity when compared with baseline or no intervention [41,42,43]. One large clinical trial shows that practicing MBSR for eight weeks may be as effective as taking escitalopram [44].
Most clinical research also shows that mindfulness can reduce symptoms of depression. These studies evaluated MBSR, as well as another form of mindfulness known as mindfulness-based cognitive therapy (MBCT) [45]. Although most studies have evaluated only the short-term effects of these modalities, MBCT does appear to reduce the risk of depressive relapse within 60 weeks of treatment [46].
Considering that MBSR has also shown benefit for the management of stress, mindfulness may be of particular interest to patients who experience mild and intermittent symptoms of anxiety or depression.
Pregnancy and Breastfeeding



Mindfulness during pregnancy or breastfeeding has not been well-researched. That being said, mindfulness is considered safe in the general population and in people with various chronic conditions, with no reason to expect adverse effects.


RELAXATION THERAPY



Relaxation therapy involves the teaching of various skills and methods to achieve relaxation, including imagery, breathing exercises, focused muscle tensing and relaxing, and cue-controlled relaxation. Patients are instructed to practice these methods on a regular basis.
Clinical research shows that relaxation therapy can improve symptoms of anxiety in people with anxiety disorders or situational anxiety and can also improve symptoms of depression in people with MDD. However, in both cases, it appears to be less effective than cognitive-behavioral therapy (CBT) or certain forms of meditation [47,48].
Although the benefits of relaxation therapy may be modest at best, it is a generally safe modality that can be integrated into everyday life.
Pregnancy and Breastfeeding



In a small clinical study, relaxation therapy has demonstrated modest benefit for symptoms of depression and anxiety in perinatal adults [49]. Although research in those who are pregnant or breastfeeding has been limited to date, there is no reason to expect safety concerns with the use of relaxation therapy.


LIGHT THERAPY



Also known as phototherapy, light therapy involves exposing the skin to specific wavelengths of light. This modality is of particular interest, and has shown particular benefit, in the management of seasonal depression.

Evidence Based Practice Recommendation

For patients with mild-to-moderate major depressive disorder with or
          without a seasonal pattern (formerly seasonal affective disorder), the Department of
          Defense/Veterans Affairs suggest offering light therapy.
https://www.healthquality.va.gov/guidelines/MH/mdd/VADODMDDCPGFinal508.pdf

             Last Accessed: December 17, 2024
Strength of recommendation: Weak
          for


Clinical research shows that light therapy, delivered at a brightness of 3,000–10,000 lux, reduces symptoms of seasonal depression and may be similarly effective to fluoxetine 20 mg daily [50]. Higher intensity light therapy appears to be more effective than dimmer therapy, and blue and green wavelengths appear to be more beneficial than red wavelengths [50,51]. In most studies, patients have been exposed to a light placed 12–18 inches away from the face for 30 minutes to 3 hours each day.
Light therapy for seasonal depression does not include ultraviolet (UV) wavelengths and is thus considered safe for use. When the appropriate wavelengths and brightness are employed, light therapy has not been associated with adverse effects.
Pregnancy and Breastfeeding



One very small clinical study suggests that light therapy may be beneficial for untreated perinatal or postpartum depression. In this study, bright light therapy was associated with remission in 42% of patients, compared with 0% of the patients who received placebo (low-light) therapy. This study was too small to determine whether there were any adverse effects to the fetus [52].
Although there is no reason to suspect that light therapy would cause harm to an unborn baby, counsel patients to ensure that light is directed to the face and used at the appropriate wavelength, brightness, and duration.



37. DIETARY SUPPLEMENTS



A variety of supplements, including herbal products, vitamins, minerals, and other naturally occurring chemicals, have been proposed for use in the treatment of mild-to-moderate depression and anxiety. Unfortunately, the evidence to support the use of these supplements is not typically of the same size and quality as the evidence for prescription medications. Additionally, just like prescription drugs, many supplements have the potential to cause drug interactions. These considerations should be kept in mind while reviewing the options discussed here.
HERBAL SUPPLEMENTS



St. John's Wort



St. John's wort (Hypericum perforatum) is a plant with a yellow, star-shaped flower. Extracts of the plant are known to affect the neurotransmitters serotonin, dopamine, and norephinephrine, possibly limiting their reuptake. It has been extensively studied for the treatment of mild or moderate depression, with most studies showing evidence of benefit.
Many individual clinical trials show that St. John's wort extracts are more effective than placebo and may be as effective as selective serotonin reuptake inhibitors (SSRIs) for treating depression. It is important to note that the benefits of St. John's wort are only seen with certain extracts that contain specific amounts of chemicals found in the plant. The extracts that have shown benefit in clinical research contain 0.3% hypericin and 1% to 4% hyperforin. If a patient purchases a St. John's wort product that contains differing quantities of these chemicals, they may have a reduced likelihood of benefit [53].
St. John's wort extracts may have a lower rate of various adverse effects than
          conventional antidepressants, including gastrointestinal, neurological, and sexual adverse
          effects [53]. That being said, St. John's
          wort does seem to cause adverse effects, including gastrointestinal upset, fatigue,
          sedation, dizziness, headache, and dry mouth. Additionally, it can cause photodermatitis,
          a risk that appears to increase with the dose of hypericin, with most events reported in
          people taking hypericin 5–10 mg daily [54].
St. John's wort is notorious for its ability to interact with many prescription drugs. This herb can induce cytochrome P450 (CYP) 3A4, which is responsible for metabolizing many drugs. This can reduce the levels and efficacy of a wide range of medications, including birth control, immunosuppressants, and certain anticoagulants [54]. Also, because St. John's wort has serotonergic activity, it can cause serious interactions with other serotonergic drugs, and even increase the risk for serotonin syndrome [54,55].
Due to its popularity and the amount of research conducted to date, St. John's wort is discussed in some clinical guidelines, including those from the American College of Physicians (ACP). Although the ACP acknowledges the available evidence, it stops short of recommending this extract for the treatment of depression due to the fact that it may be difficult for patients to obtain a product of adequate quality and with the appropriate amount of hypericin and hyperforin. Conversely, an international guideline from the World Federation of Societies of Biological Psychiatry (WFSBP) and Canadian Network for Mood and Anxiety Treatments (CANMAT) Taskforce recommends St. John's wort at doses of 600–1,800 mg daily as monotherapy for mild-to-moderate forms of MDD [54].
Pregnancy and Breastfeeding
St. John's wort extracts may be unsafe for use during pregnancy and should be avoided. An observational study identified an association between the use of St. John's wort and birth defects, including neural tube, urinary, and cardiovascular malformations [57].
The safety of taking St. John's wort extracts while breastfeeding is unclear. Inconclusive reports suggest that infants exposed to St. John's wort via human milk may have a higher chance of colic, drowsiness, and lethargy. Until more is known, recommend that patients avoid St. John's wort while breastfeeding [58,59].

Saffron



Saffron, derived from the flower of Crocus sativa, is perhaps best known for its use as a vibrant red-orange spice. However, it has recently been gaining popularity for use in the treatment of both depression and anxiety.
The most extensive evidence to date is for the use of saffron extract for the treatment of depression, either alone or in combination with conventional antidepressants. Clinical research shows that taking saffron extract 30 mg daily, or taking dried saffron stigma 100 mg daily, for up to three months improves symptoms of depression when compared with a control group. When compared with a variety of antidepressants, including SSRIs, it seems to have a comparable effect [60,61]. When used in combination with an SSRI, some research suggests that saffron may provide a further modest reduction in depressive symptoms [62].
The evidence for anxiety, on the other hand, is less robust. Only a couple of small clinical studies have evaluated saffron for this purpose. Although both suggest that saffron may modestly improve symptoms of mild-to-moderate anxiety, more research is needed to confirm this finding [63,64].
Overall, saffron seems to be well tolerated, with the most common adverse effects including gastrointestinal complaints, nausea, vomiting, and sedation. Unlike St. John's wort, saffron has not been associated with major drug interactions to date [60].
The same international guideline that recommends St. John's wort for the treatment of depression (from WFSBP and CANMAT) also provisionally recommends saffron 30 mg daily for either monotherapy or as an adjunct treatment in mild to moderate depression [54].
Anyone who has purchased saffron as a spice knows that it can be quite expensive. In fact, saffron is one of the most expensive spices on the planet. This is because one pound of saffron requires approximately 225,000 hand-picked stigmas or 75,000 flower blossoms [65,66].http://www.netce.com/
Unfortunately, this means that saffron products are at high risk for adulteration, with some manufacturers using other ingredients (such as red-colored corn, pomegranate fruit peel, red-dyed silk fibers, and more) to replace saffron due to its high price and limited availability [67]. Caution patients to only purchase products with verified ingredients.
Pregnancy and Breastfeeding
When taken in medicinal doses, saffron may be unsafe for use during pregnancy. Although there has been little to no research conducted on this topic, there is a hypothetical concern that saffron can stimulate the uterus and increase the risk of miscarriage [68].
One small clinical study suggests that taking saffron 30 mg daily may be as effective as fluoxetine in patients with postpartum depression. However, the study lasted only six weeks, and fluoxetine may take up to six weeks to reach its full effect [69]. Additionally, this study did not evaluate whether saffron was safe while breastfeeding.
There is no reliable evidence available regarding the safety of saffron while breastfeeding. It is not known whether saffron transfers into human milk; there is also no research available on the safety of saffron in newborns. Until more is known, caution patients to avoid saffron supplements while breastfeeding.

Lavender



Lavender (Lavandula angustifolia), a popular evergreen herb with a purple flower, is known for its pleasant scent, which is used in a variety of bath products and perfumes. Over the years, lavender has also gained popularity for use in the management of depression and anxiety, both when taken by mouth and when inhaled as aromatherapy.
When it comes to anxiety, the strongest available evidence has evaluated only one specific lavender oil extract (Silexan) that is taken by mouth. This extract has been studied at doses of 80–160 mg orally daily for up to 2.5 months, and research shows that it improves anxiety when compared with placebo [70,71]. Lavender oil aromatherapy has also been evaluated for the management of both chronic and situational anxiety, for which it seems to moderately reduce symptoms when compared with a control group [70,72,73].
Clinical research on the use of oral lavender for depression has also shown benefits when compared with placebo. These studies have evaluated lavender in the form of a tea, a tincture, a powder, or the specific oil product that has also been studied for anxiety (Silexan) [74,75]. Although the quality of the available research varies, oral lavender seems to modestly improve depression scores. Lavender oil aromatherapy also seems to offer some benefit for reducing symptoms of depression [75].
It is important to note that most of the available research on the use of lavender oil aromatherapy has evaluated a single dose only. Additionally, the control groups in these studies either receive no intervention at all or are asked to inhale water or lemon juice. Thus, it is difficult to ensure adequate blinding when studying the effects of aromatherapy, as patients will likely be aware of which group they have been assigned to based on the scent inhaled.
Oral lavender seems to be generally well-tolerated, although it has been reported to cause some gastrointestinal disturbance, such as constipation, diarrhea, and dyspepsia, as well as headache and breath odor. Inhaled lavender has not been associated with any serious adverse effects, although some patients who have applied lavender oil to the skin have experienced allergic reactions [76].
The international guideline from WFSBP and CANMAT provides a weak recommendation for the use of either oral lavender oil at a dose of 80–160 mg daily, or the use of dried lavender flower at a dose of 500–1,500 mg twice daily, as either monotherapy or as an adjunct for the treatment of MDD [54].
Pregnancy and Breastfeeding
There has been little to no research on the safety of lavender when taken by mouth during pregnancy or while breastfeeding. Until more is known, recommend against the use of oral lavender in people who are pregnant or planning to become pregnant, as well as people who are breastfeeding.
The safety of inhaled lavender (aromatherapy) is also unclear. Some small studies have evaluated a single inhalation of lavender aromatherapy during labor. However, these studies have not adequately evaluated assessed the newborn for any adverse effects [77].

Turmeric



Turmeric (Curcuma longa) is a well-known, yellow-colored spice that has gained increasing popularity over the past decade for a range of medical uses. Most of its medical benefits seem to be related to a specific chemical, curcumin, which is present in varying concentrations in turmeric.
Clinical research shows that curcumin can improve symptoms of depression when taken for at least six weeks and seems most likely to provide benefit for middle-aged patients as compared to older patients. However, the actual extent of the benefit of curcumin remains unclear. Some studies suggest that taking at least 1 gram daily is beneficial; other research suggests that curcumin 1 gram daily is only beneficial when taken along with conventional antidepressants [78,79,80].
Overall, turmeric is well-tolerated when taken at the doses studied for depression. The most commonly reported adverse effects are constipation, dyspepsia, diarrhea, and reflux.
Although rare, turmeric has also been associated with reports of serious liver damage. It is not entirely clear whether turmeric was the cause of liver damage in these patients; however, in most cases, the liver damage resolved after discontinuation of the supplement. Turmeric should be used with caution in people with existing liver dysfunction [81].
There are some potential drug interactions with turmeric, which should be given strong consideration in certain populations. For example, turmeric may increase the risk of bleeding in patients that are taking anticoagulants and may alter the effects of a variety of drugs used for the treatment of cancer [82,83,84].
The WFSBP and CANMAT international guideline provisionally recommends the use of curcumin extract 500–1,000 mg daily for mild-to-moderate depression, either as monotherapy or as an adjunct to other treatments [54].
Pregnancy and Breastfeeding
When taken in medicinal doses, turmeric may be unsafe for use during pregnancy. Although there has been little to no research conducted on the safety of turmeric supplements during pregnancy, there is a hypothetical concern that it can stimulate the uterus and increase menstrual flow [68].
There is no reliable evidence available regarding the safety of turmeric while breastfeeding. It is not known whether turmeric transfers into human milk; there is also no research available on the safety of turmeric in newborns. Until more is known, caution patients to avoid turmeric supplements while breastfeeding.

Lemon Balm



This lemon-scented herb (Melissa officinalis) has been used for relaxation across a variety of cultures over the last few centuries. More recently, clinical research has indicated that it may have some benefit for the treatment of depression, anxiety, and stress.
Clinical research shows that taking lemon balm orally can modestly improve depression. Most of these studies have used 1,200–3,000 mg daily for up to two months. Clinical research in adults with anxiety shows that these doses of lemon balm can also moderately improve anxiety scores when compared with a control group [85]. And in otherwise healthy adults experiencing stress, a single dose of lemon balm extract 300–600 mg seems to increase calm when compared with placebo [86].
Lemon balm is generally well-tolerated, although it has only been studied for up to two months at a time. This may be considered as a short-term, complementary therapy, particularly for patients experiencing intermittent stress or anxiety.
Pregnancy and Breastfeeding
There has been little to no research on the safety of lemon balm when taken by mouth during pregnancy or while breastfeeding. Until more is known, recommend against the use of oral lemon balm in people who are pregnant or planning to become pregnant, as well as people who are breastfeeding.

Kava



Piper methysticum is a plant that has become relatively popular as both a beverage and extract in the United States. When consumed as a beverage, it is often obtained at a "kava bar," where it is marketed as a relaxing recreational drink. When consumed as an extract, it is sold as a dietary supplement and is typically standardized to a group of chemicals called kavalactones. Most extracts evaluated in clinical research contain anywhere between 30% to 70% kavalactones [87].
The available clinical research suggests that kava extracts 150–400 mg daily, standardized to 70% kavalactones, can modestly improve symptoms of general anxiety when compared with placebo. Any effect of kava on anxiety appears to be dose-dependent; extracts that provide at least 200 mg kavalactones daily tend to be more beneficial than those that provide lower doses. Additionally, research indicates that it takes at least five weeks before benefit is obtained [88,89].
However, kava does not appear to be beneficial in people with GAD. Some small clinical trials and one larger clinical study show that kava extracts, taken daily for four to eight weeks, are no more effective than placebo [54,90].
Although kava appears to be generally safe when taken by mouth, it has been associated with multiple reports of hepatotoxicity. It is not entirely clear whether these cases of liver damage have been directly related to kava extracts; however, analyses of the reports suggest that the risk may be higher with higher doses and a prolonged duration of use. Some reports have also suggested that the extraction method for kava, or contamination of the kava plant, may increase the risk of liver damage [87,91]. In general, patients with liver dysfunction, or patients who are using other medications that can cause liver damage, such as alcohol, should avoid kava.
Kava has been shown to cause central nervous system (CNS) depression and sedation and should be used with caution in patients who are taking other CNS depressants, such as opioids, alcohol, or benzodiazepines [54]. Additionally, there is some concern that kava can cause impairment when driving or operating heavy machinery. However, there is no strong evidence to indicate the level of impairment that kava may cause, and small studies evaluating its effect on reaction time and visual attention have yielded conflicting findings [92,93]. Until more is known, patients should determine how kava affects them before driving or operating heavy machinery.
The international guideline from WFSBP and CANMAT recommends against the use of kava for the treatment of GAD. For practitioners that are still interested in discussing the use of kava with patients that are not at increased risk for liver damage, the group notes that only supplements standardized to a sufficient level of kavalactones should be used [54].
Pregnancy and Breastfeeding
There has been little to no research conducted on the use of kava during pregnancy or while breastfeeding. However, there is a hypothetical concern that kava may cause loss of uterine tone, which could threaten a pregnancy. There is also a hypothetical concern that certain chemicals in kava can pass into human milk [68]. Until more is known, recommend against the use of kava in those who are pregnant or trying to become pregnant, as well as those who are breastfeeding.

Ashwagandha



This shrub (Withania somniferia) is native to parts of India, the Middle East, and Africa and has a long history of use in traditional medicine. It has also gained widespread popularity as an adaptogen, which is a class of substances that are believed to increase the body's ability to adapt to and avoid damage from various factors, including physical, environmental, and emotional stress [94]. As a result, ashwagandha has become popular for the management of stress and anxiety.
Some small clinical studies suggest that taking ashwagandha daily for six to eight weeks can reduce the symptoms of anxiety in adults with GAD when compared with placebo. The extracts used in these studies provided 300–600 mg ashwagandha, standardized to contain 5% of a specific class of chemicals called withanolides. As a result, the international guideline from WFSBP and CANMAT provisionally recommends the use of these extracts as either monotherapy or adjunctive therapy in patients with GAD [54]. In patients with anxiety but without GAD, on the other hand, small clinical studies of ashwagandha have shown conflicting results [95,96].
There is a growing body of research evaluating ashwagandha for the management of chronic stress, with a number of small clinical studies suggesting that taking ashwagandha daily for 8 to 12 weeks can improve stress when compared with placebo [97].
Ashwagandha appears to be generally well tolerated when taken by mouth. High doses have been reported to cause mild gastrointestinal upset, diarrhea, nausea, and vomiting. It has also been reported to cause drowsiness and should initially be used with caution with other medications that can cause CNS depression. Some research suggests that ashwagandha may increase thyroid hormone levels; use with caution in people with thyroid disorders [98].
Pregnancy and Breastfeeding
Ashwagandha extracts may be unsafe for use during pregnancy. Although there has been little to no research conducted on the safety of taking ashwagandha during pregnancy, there is a hypothetical concern that it has miscarriage-causing (abortifacient) activity [68].
There is no reliable evidence available regarding the safety of ashwagandha while breastfeeding. It is not known whether ashwagandha transfers into human milk; there is also no research available on the safety of ashwagandha in newborns. Until more is known, caution patients to avoid ashwagandha while breastfeeding.

Cannabidiol (CBD)



CBD is one of more than 100 cannabinoids found in the Cannabis sativa plant. Due to the passage of the 2018 Farm Bill, which legalized the use of CBD from certain types of Cannabis plants (known as hemp), this substance has exploded in popularity for a wide variety of indications, including anxiety.
Despite its widespread availability, research on the use of CBD for any non-prescription purpose remains limited. Although some very small studies have evaluated CBD for general anxiety, these studies have not used a placebo control group, limiting the validity of any findings [99,100].
One small study evaluating CBD 300 mg daily for one month for social anxiety disorder found modest benefit when compared with placebo [101]. However, small studies evaluating single doses or limited doses of CBD for social anxiety or public speaking-associated anxiety have found no benefit when compared with placebo [102,103].
CBD seems to be generally safe when taken by mouth at doses of 200–1,200 mg daily for up to 13 weeks. Prescription CBD, which is taken in much higher doses of 20 mg/kg daily, has been reported to cause somnolence and diarrhea. These high doses have also been associated with increased liver enzymes, for which the risk is especially high when used in conjunction with valproic acid [104].
Product quality is a particular concern with CBD supplements, which have been found to contain far different quantities of CBD than those listed on the label. CBD supplements have also been found to contain other ingredients which are not listed on the label, including the psychoactive cannabinoid tetrahydrocannabinol (THC). In an analysis of 84 commercially available CBD products in the United States, only 31% of products were accurately labeled and 21% of products contained unlabeled THC [105]. Another assessment of 14 products commercially available in Europe and 25 products available in the United States found that up to 90% of the products were inaccurately labeled and that up to 86% of products contained detectable quantities of THC [106].
Pregnancy and Breastfeeding
The U.S. Food and Drug Administration (FDA) strongly recommends against the use of CBD during pregnancy [107]. Research on the use of CBD during pregnancy is currently limited to animal studies. However, these studies have detected an increased risk of developmental toxicity [104]. Additionally, due to the widespread issues with product quality, there is a risk that taking a CBD supplement may expose the fetus to THC. THC can cause serious adverse effects to the fetus, including low birth weight, birth defects, placental abruption, and an increased risk for requiring intensive care after birth. It can also cause long-term developmental issues [108].
For similar reasons, CBD products should be avoided while breastfeeding. THC passes into human milk and can cause serious adverse effects for the newborn [109].



38. VITAMIN AND MINERAL SUPPLEMENTS



In a separate segment of the dietary supplement market, there has been quite a bit of interest in recent years related to the use of various vitamins and minerals for the treatment or prevention of depression and anxiety. In some cases, this supplementation is intended to treat a known deficiency. In other cases, these supplements are used regardless of whether the patient is deficient.
VITAMINS



B Vitamins



Various members of this water-soluble vitamin family have garnered attention for use in the treatment of certain mental health issues, including thiamine (B1), pyridoxine (B6), folic acid (B9), and cyanocobalamin (B12). Observational research suggests that higher dietary consumption of these vitamins is associated with a lower risk of developing depression when compared with lower consumption. However, in most cases, it is unclear whether taking supplements containing any of these B vitamins offers benefit [110].
Of these vitamins, folic acid has the most convincing evidence of benefit for the treatment or prevention of depression. Although folic acid alone does not seem to be beneficial in the management of depression, clinical studies have found that taking folic acid 0.2–15 mg daily in conjunction with a conventional antidepressant can improve treatment response in adults with MDD when compared with taking the antidepressant alone [111].
Additionally, some observational research has found that taking a folic acid supplement is associated with a reduced risk for suicidal events when compared with patients that were not taking a folic acid supplement. However, only 12% of the patients within that study were diagnosed with depression, and the cohort included people who were taking folic acid either alone or as part of a multivitamin, in doses of 0.4–5 mg daily. It is unclear if patients with a folic acid deficiency may be more likely to benefit [112].
Folic acid is available in multiple forms, all of which provide different quantities of folate. As a result, recommended daily intakes for folate are expressed in dietary folate equivalents (DFEs). Folic acid, which is found in supplements, is about 85% bioavailable; folate in foods, on the other hand, is about 50% bioavailable. Thus, 1 mcg DFE is equivalent to 1 mcg dietary folate or 0.6 mcg folic acid [113].
Although most supplements contain synthetic folic acid, a growing number of supplements contain an alternative form of folate, L-methylfolate. Some manufacturers claim that L-methylfolate has a higher bioavailability than folic acid, although blood levels appear comparable between people who take both supplements. Some manufacturers also claim that L-methylfolate is beneficial for people who lack the enzymes necessary to convert folic acid to its active form; however, there is currently no reliable evidence to support this claim [114].

Vitamin D



Vitamin D is a fat-soluble vitamin has been extensively evaluated for the prevention of depression, with disappointing results. A variety of studies have found that taking vitamin D 2,000 IU daily for two to five years does not reduce the risk of depression or depressive symptoms when compared with placebo [115,116].
Vitamin D has also been evaluated for the treatment of depression, with conflicting findings. Some clinical studies have found that vitamin D does not improve depressive symptoms, whereas others have found that it may modestly improve symptoms. It is unclear whether the presence or absence of a vitamin D deficiency is responsible for these conflicting findings [117,118,119,120].
Due to the limited evidence of benefit and lack of clarity as to the impact of vitamin D deficiency, the international guideline from WFSBP and CANMAT provides only a weak recommendation for the use of vitamin D, in doses of 1,500–4,000 IU daily, as an adjunct or monotherapy for adults with MDD. This recommendation also focuses on people who are likely to have a vitamin D deficiency due to inadequate sun exposure and notes that the benefits may be greater in winter months [54].

Miscellaneous Vitamins



Some limited observational research has evaluated the potential role of various other vitamins in the prevention of depression and depressive symptoms. For example, observational research suggests that higher dietary intake of vitamin E and vitamin A (individually) is associated with a reduced risk of depression when compared with lower intake. However, higher intake of vitamin E is not associated with a reduced risk of anxiety [121,122]. Similarly, a higher dietary intake of vitamin K is associated with reduced odds of depressive symptoms when compared with lower intakes [123].
A secondary analysis of a large clinical study has also evaluated the role of vitamin C in the prevention of depression. This study, which enrolled pre- and peri-menopausal adults, identified an inverse association between vitamin C intake and depressive symptoms, which persisted regardless of age, physical activity, antidepressant use, and various other factors [124].
It is important to note that these studies are observational in nature and assess only the dietary intake of each of these vitamins. These findings do not indicate whether a supplement would be beneficial in any of these patients, nor do they assess the relevance of a vitamin deficiency. In general, patients should be counseled to consume a well-rounded, nutritious diet that provides adequate quantities of all macro- and micronutrients.


MINERALS



Magnesium



Magnesium plays an important role in a large number of cellular functions in the body and is a natural component of the diet. In recent years, it has gained popularity for the prevention and treatment of anxiety and depression.
Surprisingly, however, there is currently no reliable evidence exploring the benefits of magnesium supplements for general anxiety. As for depression, the available research is limited to lower quality studies which have yielded mostly negative findings, suggesting little to no benefit with magnesium supplements in depression [125,126].

Zinc



This mineral has also been evaluated for use in depression, with more promising (although preliminary) findings. Observational research suggests that higher dietary intake of zinc is associated with a lower rate of depression than lower intake [127]. Additionally, some small, lower-quality studies show that taking an oral zinc supplement at doses of 7–25 mg daily for up to 12 weeks in conjunction with a conventional antidepressant may increase the benefits of the antidepressant [128].



39. ENDOGENOUS CHEMICAL SUPPLEMENTS



Supplements that contain chemicals which are naturally found in the human body are also commonly discussed as potential options for the management of anxiety and depression.
There has been little to no research on the safety of taking any of these endogenous chemicals in supplement form during pregnancy or while breastfeeding. Although these substances do occur naturally in the human body, the large doses found in supplements may have unanticipated effects on an unborn baby or breastfeeding newborn. Until more is known, recommend against their use in people who are pregnant or planning to become pregnant, as well as people who are breastfeeding.
5-HYDROXYTRYPTOPHAN (5-HTP)



5-hydroxytryptophan (5-HTP) is produced in the body from the essential amino acid L-tryptophan and is then converted to serotonin. Dietary supplements contain a form of 5-HTP that is derived from a shrub called Griffonia simplicifolia. Clinical research indicates that taking this supplement at a dose of 150–800 mg daily for up to eight weeks can improve some symptoms of depression. Some small studies suggest that it may have similar efficacy as some conventional antidepressants [129].
This supplement is generally well tolerated when taken by mouth, although it can cause gastrointestinal upset, abdominal pain, dizziness, drowsiness, headache, and insomnia. These adverse effects appear to be dose-dependent. Due to its serotonergic activity, 5-HTP should be used with caution in combination with other serotonergic drugs, since it may increase the risk for serotonergic side effects and serotonin syndrome [130].

SAMe



S-adenosyl-L-methionine (SAMe) is naturally formed in the body, where it serves a wide variety of functions. Clinical research shows that taking SAMe 800–1,600 mg daily in divided doses for one to three months can improve symptoms of depression when compared with placebo and may be equally effective to tricyclic antidepressants [131]. Additionally, one clinical trial shows that adding SAMe 400–800 mg twice daily to a conventional antidepressant can modestly improve remission rates when compared with taking the antidepressant alone [132].
SAMe is generally well-tolerated when taken by mouth, although it has been reported to cause gastrointestinal upset, constipation, diarrhea, dizziness, dry mouth, headache, insomnia, sweating, and nervousness. It is not clear if these adverse effects are dose-dependent or how often they occur when compared with placebo. As with 5-HTP, SAMe should be used with caution in patients taking serotonergic medications.

ACETYL-L-CARNITINE



Acetyl-L-carnitine is an ester of L-carnitine, both of which occur naturally in the body, particularly in the brain, liver, and kidneys. Clinical research shows that taking acetyl-L-carnitine supplements 1-4 grams daily for up to six months may moderately reduce depressive symptoms when compared with placebo. Most of these studies have included elderly adults [133].
This supplement is generally well-tolerated and has been reported to cause agitation, dry mouth, headache, insomnia, and reduced appetite. Some people have reported a fishy odor in the urine, breath, and sweat after taking L-carnitine, to which acetyl-L-carnitine is related [134].

GABA



Gamma-aminobutyric acid (GABA) is a well-known neurotransmitter that plays a role in a variety of bodily functions. The GABA receptors in the human body are the target of prescription benzodiazepines. The known sedative and anxiolytic effects of GABA agonists has led to interest in the use of GABA supplements for the management of anxiety and/or depression. However, clinical research on this use is lacking. Additionally, it is unclear whether GABA crosses the blood-brain barrier after oral intake, which would be necessary to induce any relevant effects [135].


40. SUMMARY



The prevalence of mental illness continues to increase across the world and in North America, with depression and anxiety representing the most common forms of mental illness. Although the symptoms of depression and anxiety experienced by many people may not be regarded as severe, even mild to moderate symptoms can be debilitating and difficult to manage.
Many patients may be interested in pursuing alternative therapies for the management of their mild or moderate symptoms. These alternative therapies can span a wide range of options, from exercise to acupuncture, and from herbs to vitamins. They may be used in conjunction with established, evidence-based treatments or on their own.
For non-pharmacologic modalities (those that do not involve taking an oral dietary supplement), the major concerns relate to ensuring safe use, which is often guided by a trained or licensed practitioner. Some of these options, such as exercise, yoga, and mindfulness, have relatively strong evidence of efficacy and should be considered as a primary or adjunctive treatment option for most patients.
When discussing dietary supplements, on the other hand, the major concerns relate to ensuring both efficacy and safety. Although some supplements are widely discussed for these indications, the evidence does not necessarily support their use. Additionally, many of these products may carry side effects and the risk for serious drug interactions, and should always be evaluated on an individual basis, with consideration for each person's unique health situation. If a dietary supplement is recommended for a patient (or chosen by a patient), special care should be taken to ensure that a high-quality supplement is selected. This will increase the risk of efficacy by ensuring that the active chemicals are present in the right quantities and that the product is not adulterated. It will also reduce the risk of safety concerns that can be caused by unexpectedly high doses or the presence of contaminants.
Understanding the reasons that these products are used, as well as their actual risks and benefits, will allow healthcare professionals to help patients sift through the hype, avoid dangerous products, and select treatment options that are most likely to offer benefit.
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Part 5. Medical and Illicit Use of Anabolic Steroids




Medical and Illicit Use of Anabolic Steroids



Course Objective



The purpose of this course is to provide healthcare professionals with the knowledge necessary to recognize and intervene early in order to prevent adverse and potentially irreversible consequences of anabolic-androgenic steroid misuse.

Learning Objectives



Upon completion of this course, you should be able to:
	Describe the pharmacology and mechanism of action of anabolic steroids, specifically testosterone.
	Outline the range of therapeutic indications of anabolic steroids.
	Identify the epidemiology, risk factors, and characteristics of anabolic steroid abusers.
	List the potential adverse effects of anabolic steroid use.
	Discuss the signs and symptoms of anabolic steroid use and abuse.
	Recall appropriate interventions to manage the physical and neuropsychiatric effects of acute and chronic anabolic steroid use in current and past users.




41. INTRODUCTION



Anabolic steroids, also referred to as anabolic-androgenic steroids (AAS), include the male hormone testosterone and related compounds that have muscle-building (anabolic) and masculinizing (androgenic) effects. Anabolic steroids have gained the attention of the lay public and the medical community due to the proliferation of media attention on their use in professional sports and the growing prevalence among amateur athletes. While most often discussed in terms of illicit use, anabolic steroids are also used to treat a variety of medical conditions. This course will explore the history, pharmacology, and mechanism of action of anabolic steroids and the use of anabolic steroids in three different contexts. These will include the legitimate medical use of testosterone replacement in hypogonadal male patients, the legitimate medical use of anabolic steroids in patients with conditions that benefit from either the anabolic or androgenic properties of these agents, and the illicit use of anabolic-androgenic steroids with the goal of increased muscle mass or cosmetic improvement. For the sake of clarity, the abbreviation AAS will be used when illicit, non-medically supervised use of these drugs is discussed.

42. HISTORY AND BACKGROUND



The testes have been linked with sexual vigor and longevity since antiquity, when the Greeks and Romans used "satyricon" preparations made from goat and wolf testicles as stimulants and aphrodisiacs [107]. Human testes were discovered as providing hormones affecting the body in 1849, and in 1889, physiologist Charles E. Brown-Sequard made the first public claims regarding the effects of anabolic steroids [110]. He announced that he had extracted and used on himself a compound from dog and guinea pig testicles that, when injected, increased his strength, improved his intellect, relieved constipation, and increased the arc of his urine [132].
Testosterone was first isolated in the 1930s, and synthetic derivatives of testosterone quickly followed. Both testosterone and its derivatives were widely used in medicine by the end of the following decade, primarily to treat male hypogonadism [75]. Also in the 1930s, anabolic steroids were discovered to facilitate the growth of skeletal muscle in laboratory animals [75]. Introduction of the muscle-promoting effects of anabolic steroids to Western medicine and culture began in the 1950s. An American physician attending the 1954 World Weightlifting Championship in Vienna was apparently told by a Russian official that the Soviet athletes were ingesting testosterone. Upon return to the United States, this physician began administering the drug to weightlifters at his gym, and the publication of his experiments in the lay press began the era of AAS use in sports and bodybuilding [33]. However, throughout the 1960s and into the 1970s, AAS use was largely limited to the elite levels of athletics. The efficacy of these agents remained a well-kept secret among athletes, aided in part by sports physicians and medical texts that continued to proclaim the ineffectiveness of AAS in gaining muscle mass [47].
The popularity of competitive bodybuilding soared by the late 1970s. Fitness and bodybuilding magazines proliferated, typically with AAS-using male models on the front cover, and increasing numbers of young men became aware of the dramatic muscle gains achievable with AAS use [93]. Western culture during the 1980s became increasingly focused on male muscularity [93]. Highly muscled male bodies began to proliferate in women's magazine advertisements, and the male centerfolds in Playgirl magazine became increasingly more muscular during this period [59,94]. Even action toys such as GI Joe began to acquire the hypermuscled bodies of AAS users [92]. This climate promoted the more widespread use of AAS beyond the domain of elite athletics into the general population [47].
The use of AAS among elite athletes has never been as widespread and systematic as occurred in East Germany between 1965 and 1989, during which time the government masterminded and implemented a national system of athlete doping perpetrated by physicians, sports scientists, and coaches. Driven by the desire for international recognition and respect through success in sports, the East German government began a sophisticated talent identification program. Sports schools and clubs were established and staffed by sports medicine specialists, scientists, and coaches who, in addition to the athletes, were provided with substantial financial reward for athletic success [33]. In the three Olympic Games between 1956 and 1964, before the implementation of the program, East Germany won 45 Olympic medals compared with 81 by West Germany. In 1968, soon after the program began, East Germany won 25 medals to West Germany's 26. During the next three Olympic Games in which both countries competed (boycotts eliminated West Germany from 1980 Moscow and East Germany from 1984 Los Angeles Olympics), in 1972, 1976, and 1988 East Germany won 258 medals compared with 119 by West Germany [33].
During this time, western scientific literature significantly lagged behind the underground press in documenting the increase in lean body mass (LBM), stamina, and strength from AAS use. The underground press combined knowledge acquired from scientific journals with personal knowledge and experience of AAS-using athletes and the work of East German scientists (obtained clandestinely several years after the German reunification in 1989) to prove the efficacy of AAS in improving athletic prowess. One explanation is that before 1996, uncontrolled studies of AAS used physiologic doses in sedentary volunteers and found no anabolic effect. This changed in 1996 with the first randomized controlled trial documenting the anabolic effects of supraphysiologic doses of testosterone enanthate [10,33,123].
By the late 1980s, epidemiologic studies began to document substantial rates of AAS use among American teenagers and young adult males. In 1991, AAS were included for the first time in the National Household Survey (NHS) of drug use; the conservative results of this survey indicated that nearly one million American men had used AAS by 1991 [97]. These demographics convey very important implications. Results from multiple data sources indicate that by 2010, 500,000 to one million men in the United States who have engaged in the non-medical use of steroids will have turned 45 years of age or older. This cohort of aging AAS users (60 years of age and older) is the first of its kind—the leading wave of a new epidemiologic phenomenon. Although most have likely discontinued AAS use, these former users remain vulnerable to a wide range of psychiatric and medical effects long after their last AAS exposure [47].
At the end of 2015, media reports began surfacing regarding a massive athletic doping scheme in the Russian Federation. The World Anti-Doping Agency published a report in November 2015 and commissioned an independent report, published in July 2016, that revealed the Russian program had run from at least 2011 to 2015, involved members of the government and state intelligence services, and incorporated falsifying lab results and tampering with drug-test samples [141]. The inquiry eventually led to a ban of approximately 120 Russian competitors from the 2016 Olympic Games. Months before the opening of the 2016 Olympics, a Russian runner came forward with additional information pertaining to the widespread state-sponsored doping program in what some experts have estimated to be similar in extent to the East German doping program [140]. Former East German athletes have warned Russian Federation athletes about the consequences of doping that they are now facing several decades later, including multiple organ failure (e.g., calcified heart, coronary artery disease, kidney failure), liver tumors, skeletal damage, and psychological disorders [142].

43. ENDOGENOUS ANDROGENS



FUNCTION



Androgens are the major circulating sex hormone in men and
        regulate a wide range of physiologic processes through an intracellular androgen receptor
        (AR) [12,58,133]. In men, normal
        total plasma testosterone levels range from 300 ng/dL to 800 ng/dL, with most of the
        testosterone bound to sex hormone-binding protein and inactive. Free testosterone is the
        active form and comprises only 2% to 3% of circulating testosterone [110].
Androgens play a vital role in sustaining reproductive function in men and also enhance female sexual desire and arousal [53]. Testosterone significantly contributes to cognitive functioning such as attention, alertness, memory, and spatial skills. Endogenous androgen concentrations are positively correlated with well-being and joyfulness and negatively correlated with depression and anxiety [53].
Androgens exert their effects in reproductive tissues, muscle, bone, the liver, the kidneys, hair follicles in the skin, and the hematopoietic, immune, and central nervous systems [68,134]. The androgenic effects of androgens are associated with masculinization, while the anabolic effects are associated with protein building in skeletal muscle and bone and linear growth [53,134]. Alterations in circulating androgens, AR function, or changes in the dynamic intracellular AR complex leads to multiple disorders such as hypogonadism, muscle wasting, cachexia, osteoporosis, loss of reproductive function, and prostate cancer [73].

SYNTHESIS



Testosterone is the most important androgen, and testicular Leydig cells produce roughly 95% of endogenous testosterone. Leydig cell testosterone synthesis is stimulated by luteinizing hormone, which target these cells to increase cyclic adenosine monophosphate (cAMP) production. This, in turn, enhances the activity of the enzymes needed for testosterone synthesis and increases the availability of their primary substrate, cholesterol. A cascade of enzymatic reactions yielding testosterone as the final product ensues [7]. Steroid-converting enzymes at the cellular level modulate the effects of androgens within the particular target tissue. Androgen modulation may also occur at the molecular level due to the variable distribution of AR co-regulators in various tissues [53].

AGE-RELATED CHANGES



Unlike female menopause, the decline in serum testosterone concentration in men is gradual, with considerable interindividual variability; thus, terms such as "male climacteric," "male menopause," "andropause," and "viropause" are misnomers as testosterone production and reproductive capacity does not cease in most men [107]. Serum testosterone concentration declines steadily following young adulthood, and by 80 years of age, the testosterone secretion rate is approximately half that of a younger man [13]. A longitudinal study found that testosterone levels declined by approximately 100 ng/dL per decade (Table 1) [70].
Table 1: HORMONAL CHANGES IN HEALTHY AGING MEN
	Hormone	Direction of Change
	Testosterone	Decrease
	Luteinizing hormone	Increase
	Follicle-stimulating hormone	Increase
	Dihydrotestosterone	None
	Estradiol	None
	Dehydroepiandrosterone and its sulfate	Decrease
	Growth hormone/insulin-like growth factor I	Decrease
	Thyroid-stimulating hormone	Decrease
	T3	Decrease
	Insulin	Decrease


Source: [107]


Abnormally low serum testosterone is referred to as hypogonadism, and age-related changes contributing to hypogonadism in older men occur in both the hypothalamus and testes. The rise in luteinizing hormone following a decrease in testosterone is considerably blunted with age and likely stems from the failure of the hypothalamus to generate an appropriate burst of gonadotropin-releasing hormone (GnRH) secretion that may be attributable to age-related hypothalamic-pituitary hypersensitivity to the negative feedback effect of testosterone [54,72,116,117,122]. In older men, declining circulating testosterone also correlates with declining Leydig cell numbers, structural changes within the Leydig cells, and decreased Leydig cell testosterone output in response to human chorionic gonadotropin [74]. This decline in bioavailable testosterone may partially explain the osteoporosis, mood disturbances, decreased muscle mass, and frailty observed in older men [13]. Although changes in libido, mood, energy, and cognition are associated with declining testosterone levels in older men, many other hormonal changes occur during the same period that may play a contributory role [107].


44. PHARMACOLOGY



The anabolic steroids are a family of hormones that includes the natural male hormone testosterone and its many synthetic derivatives, all of which exhibit both anabolic and androgenic properties. Anabolic steroids should not be confused with other types of steroids such as corticosteroids (e.g., hydrocortisone, prednisone), which have no anabolic effects and little abuse potential [47].
Mechanisms believed to account for the actions of anabolic steroids include the modulation of AR expression as a consequence of intracellular metabolism, transformation of AR topology and subsequent interaction with coactivators and transcriptional activity, interference with glucocorticoid receptor expression, and alteration of non-genomic central nervous system pathways [53].
TESTOSTERONE AND ITS ANALOGS



Testosterone is the primary anabolic steroid. Testosterone
        analogs are synthesized by modifying the testosterone molecule with the goal of enhancing
        bioavailability and activity, minimizing side effects, or avoiding detection in antidoping
        tests. Anabolic steroids in current use are active when taken orally, as an intramuscular
        (IM) depot injection, or via the transdermal route, depending on the position and type of
        the molecular alteration [71,110].
Delayed-release formulations and structural modifications to
        the primary testosterone molecule are designed to increase effectiveness through eliminating
        the extensive first-pass metabolism that oral testosterone undergoes. These alterations
        include esterification of the 17ß-hydroxyl group to allow for IM use (Class A analogs);
        alkylation at the 17α position to allow for oral administration, inhibition of hepatic
        metabolism, and increased bioavailability (Class B analogs); and numerous other
        modifications of the A, B, or C rings intended to increase potency (Class C analogs) [30,53]. Alkylated analogs and analogs with a modified ring structure are
        metabolized at a slower rate in the liver than testosterone and its 17ß-esterified
        derivatives, making class B and C analogs available for oral use [7]. Commonly used anabolic androgenic steroids
        include [55]: 
	17ß-esters of testosterone 	Cypionate
	Enanthate
	Heptylate
	Propionate
	Undecanoate
	Bucrylate



	17α-alkyl derivatives of testosterone 	Ethyltestosterone
	Fluoxymesterone
	Oxandrolone
	Stanozolol



	19-Nortestosterone (nandrolone)
	17ß-esters of 19-nortestosterone 	Decanoate
	Phenpropionate



	19-Norandrostenedione
	19-Norandrostenediol
	Tetrahydrogestrinone



METABOLISM



Testosterone is metabolized into dihydrotestosterone (DHT),
        which has 10 times the potency of testosterone, and estradiol, which has feminizing effects
          [55]. The primary metabolic substrate of
        testosterone is the hepatic isoenzyme family of cytochrome P450. Class A derivatives have
        long alkyl side-chains, slowing their hepatic metabolism and increasing their half-life in
        peripheral tissue. Modification in the class B and C derivatives alters their metabolic
        pathway to produce a longer half-life. They are excreted either unaltered or as metabolites
        and conjugates in the urine or feces [7,99].

ANABOLIC EFFECTS



Administration of supraphysiologic doses of testosterone increases fat-free mass, muscle size, and maximal voluntary strength in eugonadal men, which correlates with increasing testosterone dose and circulating testosterone concentrations [8,9,10,124]. The effects of testosterone on muscle performance are selective in that maximal voluntary strength and leg power are increased but fatigability and endurance measures, such as maximum rate of oxygen consumption and lactate threshold, are unaffected [108].
Maximal muscle strength during supraphysiologic testosterone administration is strongly affected by resistive types of exercise, which induce adaptive changes in neuromuscular function and muscle morphology. Timed protein intake intensifies this effect. Anabolic steroids boost muscle hypertrophy beyond inherent genetic limits by hypertrophy of type I and type II fibers and by increasing the nucleus-to-cytoplasm ratio due to accelerated activation of myogenic satellite cells [2,11,135]. Testosterone also inhibits preadipocyte differentiation into adipocytes, increases fractional muscle protein synthesis, and improves the reutilization of amino acids by muscle [11]. Indirect anabolic mechanisms on skeletal muscle include antiglucocorticoid action and interaction with the insulin-like growth factor-1 system. Additionally, oxandrolone increases AR expression in skeletal muscle [7].

SELECTIVE ANDROGEN RECEPTOR MODULATORS (SARMs)



Concerns over the long-term risks of prostate and cardiovascular disorders in older men treated with testosterone prompted the development of selective androgen receptor modulators (SARMs). SARMs have anabolic effects on muscle but lack the adverse effects on prostate and cardiovascular systems [73]. Unlike testosterone, which is converted to the active metabolites estradiol and DHT, nonsteroidal SARMs do not undergo aromatization or 5-α-reduction and act as agonists in muscle and bone and as partial agonists in prostate and seminal vesicles. Some nonsteroidal SARMs have more favorable pharmacokinetics, greater AR specificity, and are more amenable to structural modifications than their steroidal counterparts [11]. The discovery and development of SARMs may ultimately result in the use of steroidal androgens only as a therapy of final resort for many indications for which androgen efficacy has been established [18].

STEROID DIETARY SUPPLEMENTS



Analogues of established anabolic steroids have been introduced and marketed as nutritional and dietary supplements to bypass the statutory controls related to the manufacture and supply of anabolic steroids. Examples of these agents include dehydroepiandrosterone (DHEA), androstenedione, androstenediol, and their 19-nor equivalents (prohormones), and analogues of testosterone and stanozolol called 1-testosterone and prostanozol, respectively [21,53].

DESIGNER STEROIDS



Designer anabolic steroids are defined as anabolic steroids that are manufactured specifically to circumvent doping tests in sports, although their use is no longer limited to athletes. This type of AAS can be found in over-the-counter products, often being promoted as "natural steroids," "testosterone boosters," "pro-hormones," and other descriptors that may under-emphasize the dangers of using such products [145]. A Northern California company called the Bay Area Laboratory Co-operative (BALCO) attracted media attention when investigators discovered that high-profile athletes, such as Barry Bonds of the San Francisco Giants baseball team, had been obtaining a transdermal preparation code-named "The Cream" and a sublingual preparation of a new anabolic steroid code-named "The Clear" from the company. The preparations contained testosterone and epitestosterone [53].
The development of most designer androgens encountered today originated during the 1960s and 1970s, when the pharmaceutical industry implemented androgen discovery and synthesis programs geared towards identifying a purely anabolic steroid [41,145]. Information on these molecules, which were synthesized but never marketed, has been uncovered by underground chemists who produce the drugs clandestinely [53]. Most of these designer compounds have never undergone animal or human toxicologic or safety testing, and their growing use by athletes poses significant potential health concerns [21].
A 2015 review illustrated the limited information available on the effects of several popular designer steroids, including dimethazine, methylepitiostanol, methoxygonadiene, methylclostebol, methylstenbolone, and mentabolan/trestione [145]. Many of these steroids are found in products labeled as dietary supplements. The review found that chemists employed methods to deliver potent androgens without technically selling controlled substances by using pro-drugs that are unclassified compounds but that metabolize in vivo to Schedule III controlled AAS [145]. Alternatively, some compounds were not explicitly named in the Anabolic Steroid Control Act of 1990 and therefore have not been regulated in the same way. These factors make it challenging to classify new generation designer steroids as controlled AAS [145].


45. MEDICAL AND THERAPEUTIC USES



There are two broad therapeutic indications for anabolic steroid use: androgen-replacement therapy (ART) in men who are androgen deficient (hypogonadal) and pharmacologic androgen therapy (PAT), whereby testosterone use is analogous to use of any other xenobiotic agent [40]. A third area of therapeutic use involves the treatment of low testosterone levels in aging men who, although not strictly hypogonadal, exhibit age-related decline in areas of physical or psychological function associated with testosterone deficiency. This last area of medical use is somewhat controversial and unproven.
ANDROGEN-REPLACEMENT THERAPY IN MALE HYPOGONADISM



Hypogonadism is the primary clinical indication for medical
        testosterone use [136]. The goal of ART is
        to provide physiologic-range serum testosterone levels (typically 280–800 ng/dL) and
        physiologic-range dihydrotestosterone and estradiol levels in order to facilitate optimal
        virilization and normal sexual function [1].
Definition



Hypogonadism is a condition defined by insufficient testosterone production necessary for normal growth, development, and sexual function [136]. Androgen deficiency occurs in about 1 in 200 men and is widely underdiagnosed due to cultural taboos regarding "maleness" and sexuality, the absence of patient experience of a normal eugonadal state, and lack of awareness among primary physicians [24,76]. Klinefelter syndrome, an archetype of hypogonadism and its most frequent cause, is also seriously underdiagnosed, with only 25% of men with this condition receiving proper diagnosis [130]. The missed diagnoses of Klinefelter syndrome deprive many men of effective treatment that could enhance quality of life and prevent a lifelong descent into poorer health [40].
Due to the absence of an accepted threshold value of plasma testosterone for defining androgen deficiency and the lack of convincing evidence for an altered androgen requirement in older men, the normal range of serum testosterone in younger adult males is considered to be valid for older men as well [120]. However, based on data obtained from large samples of healthy, nonobese men, the lower limit of the normal range in elderly males is roughly 315 ng/dL (11 nmol/L) for total testosterone and roughly 6.5 ng/dL (0.225 nmol/L) for free testosterone, which corresponds to a bioavailable testosterone of around 140 ng/dL (5 nmol/L) [52,118].

Etiology



Male hypogonadism stems from testicular disorders that directly reduce testosterone output or from hypothalamic-pituitary disorders that reduce pituitary luteinizing hormone secretion [24,136]. Male hypogonadism is categorized according to etiology; if the origin of pathology occurs at the testicular level, it is considered primary hypogonadism, but if it occurs at the pituitary-hypothalamic level, it is considered secondary hypogonadism. Primary hypogonadism is characterized by elevated levels of luteinizing hormone and follicle-stimulating hormone in response to diminished testosterone (and estradiol and inhibin B) feedback. Secondary hypogonadism is marked by low levels of testosterone associated with low or normal levels of follicle-stimulating hormone and/or luteinizing hormone [76,136].
The most frequent causes of male primary hypogonadism include [5,76]:
      
	Castration
	Testicular trauma/tumor
	Klinefelter syndrome
	Orchitis
	Chemotherapy
	Radiation therapy to the testes
	Hormone insensitivity
	Drugs (cytotoxins and spironolactone)


Secondary hypogonadism may be caused by [5,76,146]:
      
	GnRH insufficiency (idiopathic or Kallmann syndrome)
	Pituitary or hypothalamic tumor
	Hyperprolactinemia
	Pituitary surgery
	Systemic disorder
	Morbid obesity
	Illicit drugs
	Glucocorticoids
	Opiates
	Anabolic steroids
	Chronic disease


Late-onset hypogonadism is considered a mixed primary/secondary type.

Signs and Symptoms



Men with hypogonadism experience a myriad of symptoms that reflect the numerous physiologic functions of testosterone. Due to the central role played by testosterone in sexual maturation at puberty, an important determinant to make is whether the onset of hypogonadism occurred before or after puberty [136]. Other symptoms can include weakness, fatigue, lethargy, decreased motivation, loss of self-confidence, decreased energy, insomnia, flushing, and mood changes such as depression or irritability (Table 2) [5].
Table 2: SIGNS AND SYMPTOMS OF TESTOSTERONE DEFICIENCY
	Organ or Function	Clinical Features of Testosterone
                  Deficiency
	Before Completion of Puberty	Following Puberty
	Bones	Eunuchoidal proportions, osteoporosis	Decrease in bone mass, osteoporosis
	Larynx	Lack of voice maturation	No change
	Hair	Horizontal pubic hair line, straight frontal hairline, sparse beard	No change in pattern, although density is reduced
	Skin	Lack of sebum and acne, fine wrinkles	Atrophy, paleness, fine wrinkles
	Bone marrow	Anemia	Anemia
	Muscles	Underdeveloped	Atrophy
	Fatty mass	Increased	Increased
	Penis	Infantile	No change
	Prostate	Underdeveloped	Atrophy
	Spermatogenesis	Not initiated	Regression
	Ejaculate	Anejaculation or small volume	Decreasing volume
	Libido	Not developed	Absence
	Sexual potency	Not developed	Erectile dysfunction


Source: [5,76]



Diagnosis



Diagnosis of hypogonadism involves a combination of medical history, physical examination, and laboratory testing. Diagnosis in elderly men is complicated by the multiple nonspecific symptoms of testosterone deficiency that are features of many other medical conditions. Suspicion based on signs and symptoms must be confirmed with laboratory tests. Serum total testosterone concentration is the most commonly used first-line measure of biochemical male hypogonadism, and when measuring testosterone, bioavailable or free testosterone should be used, not just total testosterone [45]. Other measures, such as testicular size, follicle stimulating hormone, luteinizing hormone, and semen analysis, are used to assist in the differential diagnosis [1].

Treatment



Injectable testosterone esters have been the foundation of hypogonadism treatment since the 1950s, and the restoration of serum testosterone levels to the normal range using testosterone replacement therapy alleviates or resolves many of the symptoms of hypogonadism [76]. Absolute contraindications to androgen therapy are prostate or breast cancer in men, and ART should be started in men older than 40 years of age only after the exclusion of undiagnosed prostate disease [24]. The Fourth International Consultation for Sexual Medicine found no convincing evidence that ART treatment increases the development or progression of prostate cancer [147]. Meta-analyses have found that ART in men with hypogonadism is associated with an average 1.7 kg gain in fat-free mass and a 1.1 kg gain in body mass, with some studies reporting improvements in maximal voluntary strength and a decrease in fat mass [11]. Treatment of severe hypogonadism increases bone density and strength, but whether treatment of partial hypogonadism with testosterone has the same effect is unknown. Also, whether supraphysiologic doses of androgens have the same effect on bone density remains unresolved [22].


PHARMACOLOGIC ANDROGEN THERAPY



PAT involves the use of androgens to achieve an androgenic or anabolic effect in patients, usually males, with a variety of disease conditions. The ultimate goals of PAT include improving the quality of life and reducing morbidity, both of which have been demonstrated in many disease conditions [40]. Although anabolic steroids appear safe and effective in the treatment of several clinical conditions, androgens are now inexpensive, which provides a disincentive for companies to undertake the expensive clinical trial process required for regulatory approval of new indications. As a result, many useful clinical applications of testosterone and other androgens seem condemned to exist in the region of off-label use [40].
Treatment of Catabolic States/Cachexia



The medical use of anabolic steroids is estimated to have increased 400% between 1995 and 2001, mostly due to the treatment of wasting associated with acquired immune deficiency syndrome (AIDS) [7]. In addition to AIDS, cachexia is prevalent in many other chronic diseases, such as chronic renal failure, hepatic cirrhosis, cancer, and pulmonary disease (Table 3) [7]. The disease course of these conditions is characterized by loss of fat-free mass and increased risk of disability, dependency, and erosion in quality of life. Anabolic steroids are an attractive treatment option because they can restore fat-free mass, muscle strength, and physical function, and they lack the undesirable effects of other cachexia treatments such as the gain in fat mass with megestrol acetate and the high cost and side effects of growth hormone [7,11].
Table 3: EFFICACY OF ANABOLIC STEROIDS IN CONDITIONS ASSOCIATED WITH CATABOLIC STATES
	Condition	Weight Gain Efficacy	Disease-Specific Efficacy
	HIV	Yes	No
	COPD	Yes	Conflicting
	Liver failure	Yes	Yes
	Post-operative recovery	Yes	Yes
	Burns	Yes	Yes
	Cancer	Yes	Yes
	Renal failure	Yes	Yes
	COPD = chronic obstructive pulmonary disease; HIV = human immunodeficiency virus.


Source: [7]


HIV/AIDS
During the early years of the AIDS epidemic, wasting resulting from infection with human immunodeficiency virus (HIV) (weight loss greater than 10% of baseline) was a highly visible sign of the devastating effects of the virus. The gaunt appearance of some of these patients considerably added to the stigma of the diagnosis and created an extra hardship for patients. Despite ongoing improvements in AIDS therapy, HIV-associated wasting remains an issue and may actually be masked by highly active antiretroviral therapy-induced morphologic changes [83]. Wasting is associated with significant morbidity and mortality. A decline to 66% of ideal body weight or 54% of lean body mass is typically fatal, and as little as a 5% weight loss is associated with morbidity and the development of opportunistic infections, even when controlling for CD4+ cell count and other prognostic parameters [83].

Evidence Based Practice Recommendation

A Cochrane review of 13 trials concluded that although anabolic
            steroids may be useful in the treatment of weight loss in individuals with HIV
            infection, due to limitations, treatment recommendations cannot be made.
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD005483/full
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Level of Evidence:
            Meta-analysis


Anabolic steroids should be given to patients with
          hypogonadism and AIDS-associated wasting. A meta-analysis found that androgen
          supplementation for three to six months in persons with HIV-associated wasting produced
          significantly greater gains relative to placebo in fat-free mass, lean body mass, and
          overall body weight. Testosterone administration was associated with significantly greater
          improvements in muscle strength than placebo. Testosterone esters were found to produce
          greater increments in fat-free mass than transdermal preparations [11]. Nandrolone decanoate has been shown to
          increase overall weight and lean body mass and improve quality of life among patients with
          AIDS who had lost 5% to 15% of ideal body weight [83]. Oxandrolone increased average weight, appetite, and lean body mass
          when used alone in patients with HIV wasting, with gains in weight highest among patients
          combining oxandrolone with progressive resistance training [7,83]. Oral formulations are seldom used because of rapid metabolism and
          inactivation among class A analogs and liver toxicity among class B and C analogs.
          However, the orally active testosterone derivative oxandrolone may be suitable for
          treatment of HIV-associated wasting [83].
Testosterone supplementation in women with HIV infection at doses that elevated plasma testosterone into the high-normal range for women was found to be safe, but weight gain occurred from increases in fat rather than lean body mass [11,83,148]. Further study of the potential role of anabolic steroid therapy in women with wasting syndromes is very much needed [53].
Chronic Obstructive Pulmonary Disease
Similar to patients with HIV, weight loss and muscle wasting in patients with chronic obstructive pulmonary disease (COPD) is associated with increased mortality [119]. Regimens consisting of 250 mg testosterone IM at baseline followed by 12 mg oral stanozolol daily for 27 weeks, nandrolone decanoate, or oxandrolone therapy (20 mg per day) have produced significant improvements in lean body mass and weight, with inconsistent improvement in respiratory parameters [32,101,105]. A possible explanation of the inconsistent improvement in COPD-related parameters is the additive effect of intensive pulmonary rehabilitation, which was only used in some of the trials [103]. Caution is recommended when treating COPD patients with androgens due to the risk of developing polycythemia (overproduction of red blood cells) [7].
Cystic Fibrosis
In a double-blind, placebo-controlled study, patients with cystic fibrosis received 2 mg/kg prednisone every other day for four years [149]. Prednisone helped improve growth and pulmonary function, as well as decrease morbidity. This study was repeated to assess different dosages, and while the use of prednisone was found to be connected to significant improvements in pulmonary health, the dose of 2 mg/kg was found to increase the risk of cataracts, growth retardation, and glucose abnormalities. A 1-mg/kg dosage was associated with fewer complications [149].
Corticosteroid Therapy
Glucocorticoid administration, especially on a chronic basis, is associated with muscle atrophy and a high frequency of low testosterone levels due to generalized suppression of the hypothalamic-pituitary-testicular axis [96]. Controlled trials of testosterone supplementation in men receiving glucocorticoids for bronchial asthma or COPD found that men receiving active drug achieved significant increases in lean body mass and bone mineral density in the lumbar spine and significant decreases in fat mass [11,28,95].

Osteoporosis



Androgen-deficient men are at increased risk of osteoporosis. Although the extent to which testosterone can prevent or treat osteoporosis in men is unclear, a meta-analysis of eight studies found that IM testosterone moderately increased lumbar bone mineral density, with inconclusive effects on femoral neck bone mineral density and a lack of evidence on the impact on bone fracture [3,112]. Although the efficacy from randomized trials appears modest, if testosterone seems warranted, treatment should begin when severe osteoporosis is present or when osteopenia is coupled with severe testosterone deficiency and/or hypogonadism [62]. A 2016 study elucidated the role of concomitant estrogen deficiency in bone loss in men with hypogonadism [143]. Circulating testosterone levels greater than 200 ng/dL and estradiol levels greater than 10 pg/mL are typically sufficient to prevent decreases in bone mineral density and increases in bone resorption in these patients.

Growth Stimulation in Male Puberty



Increases in skeletal mass and bone mineral density during puberty are primarily determined by an increase in bone size and not true volumetric bone mineral density. Androgens stimulate skeletal growth by activation of the AR. Adolescent hypogonadism impairs bone size and maintenance of volumetric bone mineral density, and ART in boys with hypogonadism using a biphasic pattern (i.e., starting at low doses and ending at high-normal doses) is safe and effective in facilitating the achievement of normal height and optimal bone development [26,115].

Prophylaxis for Hereditary Angioedema



The anabolic steroids oxymetholone, stanozolol, and danazol, which induce the production of a C1 esterase inhibitor, have been used in the prevention and control of attacks of hereditary angioedema [53,150]. Patients for whom anabolic steroid treatment of angioedema is contraindicated include pregnant women and prepubertal patients due to the risk of virilization [53].

Hepatic Disease



Patients with alcoholic hepatitis with malnutrition were randomized to either oxandrolone plus a high-calorie supplement or placebo and a low-calorie supplement. Significant improvement in liver function and overall survival was observed among the active drug group, and another study found decreased six-month mortality among alcoholic hepatitis patients receiving oxandrolone [66,67]. The use of prednisone in patients with alcoholic hepatitis has been shown to reduce associated mortality [151]. Further studies are needed to fully characterize the effects of anabolic steroids, especially 17α-alkylated agents such as oxandrolone, in this patient population [7].

Female-to-Male Transgenderism



Transgenderism is an umbrella term for those whose gender identity or expression is different from that typically associated with their assigned sex at birth. This conviction is often coupled with a desire to live in the gender experienced as self, which necessitates hormonal, anatomic, legal, and psychosocial adaptations. Psychological evaluation of these persons may conclude that sex reassignment (or gender confirmation) surgery will provide relief to the individual. Such persons suffer from gender dysphoria, defined as the extreme and long-standing feeling of being "trapped in the wrong body" [35].
Testosterone is the key hormone in the process of transitioning from female to male for the development of secondary sexual characteristics, and the most commonly used formulations are testosterone esters 100–200 mg IM every two weeks (or 50–100 mg IM weekly) [69]. Following an ovariectomy, testosterone treatment in female-to-male transgender subjects is continued at a dosage level comparable to that given to hypogonadal men [35].

Hypoplastic Anemia



Anabolic steroids stimulate erythrocyte synthesis, which can be helpful in the treatment of hypoplastic anemia. However, use of anabolic steroids in developed countries is likely to be limited by the availability of recombinant human erythropoietin and its analogues [53].

Multiple Sclerosis



Researchers have known for decades that females are more susceptible to inflammatory autoimmune diseases, such as multiple sclerosis, rheumatoid arthritis, and psoriasis, and that these female patients experience clinical improvement during pregnancy and a temporary "rebound" exacerbation postpartum [34,152]. These observations suggest an effect of sex hormones on disease, possibly indicating a role for the use of testosterone and the pregnancy hormone estriol in the treatment of multiple sclerosis [34,152]. Preliminary results have shown a favorable safety profile of testosterone and estriol when used in men and women, respectively [34].

Sexual Dysfunction



Approximately 80% of erectile dysfunction is organic in origin [131]. Research indicates that testosterone therapy improves both erectile function and response to phosphodiesterase type 5 (PDE-5) inhibitors in patients with erectile dysfunction and hypogonadism, and interventional studies have shown that testosterone replacement therapy improves erectile function in men with hypogonadism who have not responded to PDE-5 inhibitor monotherapy. The full therapeutic potential of PDE-5 inhibitors only manifests in eugonadal men [126].
A meta-analysis of the effects of testosterone in men with sexual dysfunction and varying testosterone levels found that testosterone had a modest effect on erectile dysfunction and a moderate-to-large favorable effect on libido. The authors state that the desired benefits of testosterone are often misdirected in that although older men often seek treatment for what is primarily an age-related decline in sexual (mainly erectile) function, erectile dysfunction is mostly neurovascular rather than hormonal in origin and testosterone is unlikely to be helpful in these cases [40]. Also, because hypogonadism is a condition that is common to visceral obesity, metabolic syndrome, diabetes, cardiovascular disease, and erectile dysfunction, these factors should be considered in middle-aged and elderly patients complaining of erectile dysfunction [102].
Short-term studies of postmenopausal women experiencing sexual dysfunction despite sufficient hormone replacement have shown a modest but significant positive effect of transdermal testosterone therapy on libido. However, until longer-term safety studies are available, generalized or long-term use of testosterone therapy in women with sexual dysfunction is contradicted [6,137,153].

Depression



A trial evaluating the antidepressant efficacy of 1% testosterone gel 10 g per day among men with refractory depression and low-to-borderline testosterone levels found that testosterone significantly improved both vegetative and affective symptoms of depression, suggesting the possible utility of testosterone as a treatment option for the large underdiagnosed population of depressed men with low testosterone levels [89]. Controlled trials of testosterone in depressed patients with HIV infection failed to replicate the positive effects seen in earlier uncontrolled studies [5]. A meta-analysis of trials regarding the use of testosterone to treat depression in men found that treatment was associated with small improvements in depressive symptoms, but these improvements were not proven to be clinically meaningful. The use of testosterone to treat depression is therefore not recommended [154].

Burn Injuries



A 2019 systematic review and meta-analysis found oxandrolone to be beneficial in the treatment of burn injuries. Specifically, studies showed that the use of oxandrolone helped to decrease the length of hospital stay and improving growth and wound healing [155].


USE IN NONHYPOGONADAL AGING MEN



The clinical consequences of androgen deficiency in older men have been grouped into three categories: somatic (body composition, glucidic and lipid metabolism, erythropoiesis), sexual, and psychological (cognition and affectivity) [114]. However, the ultimate diagnosis of androgen deficiency in the elderly should be determined by the convergence of clinical symptoms and subnormal testosterone levels [52].
A meta-analysis of anabolic steroid use in men older than 45 years of age with low to low-normal testosterone levels found that anabolic steroids significantly increased lean body mass and grip strength and significantly reduced fat mass compared with placebo. Overall body weight did not change significantly, and changes in lower-extremity muscle strength and physical function were inconsistent [11].
Although demonstrations of increased muscle strength have been inconsistent, testosterone may be a valuable option in special populations at risk for developing a catabolic state, such as patients recovering from extended bed rest or joint replacement, and in older men with conditions associated with heightened risk of muscle wasting syndromes, such as COPD, coronary artery disease, corticosteroid therapy, and acute ischemic stroke [13]. Unfortunately, AAS abuse by male athletes has had the effect of deterring rigorous investigation into treatment with testosterone of clinical states that may be caused by or related to hypogonadism [5].
The importance of maintaining or restoring lower-body muscle strength in the elderly and the recognition of the risk of dose-dependent side effects with anabolic steroids has led to a novel protocol aimed at stimulating ARs by alternating testosterone with a SARM, or administering a higher dose of testosterone with the addition of a 5-α reductase inhibitor to prevent prostate symptoms [13]. The potential risk to the prostate and cardiovascular system of long-term testosterone use in non-hypogonadism elderly men must be evaluated in large prospective clinical trials [18].


46. MISUSE AND ABUSE OF ANABOLIC STEROIDS



Misuse and abuse of anabolic/adrenergic steroids (AAS) involves the use of supraphysiologic doses in eugonadal men with the goal of increasing lean body mass, muscle size, strength, power, motivation, and/or aggression [21]. This illicit use of AAS is largely dependent on obtaining androgens without a prescription for use in the absence of a recognized medical indication or supervision. The context of AAS abuse includes competitive power sports (e.g., baseball, weightlifting, football, swimming, rowing, boxing), recreational bodybuilding, cosmetic (body and appearance enhancement), and occupational (e.g., security, police, military) [24].
DEMOGRAPHICS AND EPIDEMIOLOGY



Although the use of performance-enhancing drugs such as AAS by professional athletes has been the focal point of media attention, athletes across a wide range of ability, age groups, and sports report using AAS. The majority of data available regarding the prevalence of illicit AAS use comes from surveys of high school students and young men. A 2013 poll found that 8% of men 18 to 25 years of age admitted to taking appearance- and performance-enhancing drugs (defined as anabolic steroids and/or human growth hormone); 28% reported knowing someone who had taken these drugs [128]. In a 2024 survey, 1.2% of 12th graders reported using steroids at least once, with 0.9% reporting use in the past month [129]. In addition to athletes, AAS are now used by young men interested in enhancing their appearance by "bulking up" (i.e., increasing their lean muscle mass without increasing fat) [25,156]. One survey of adult AAS users found that almost 80% were nonathletes attempting to achieve cosmetic benefits [78,156]. According to surveys funded by the National Institute on Drug Abuse (NIDA), use of steroids has decreased by more than half among high schoolers since the early 2000s [129,156].
The results of an Internet-based survey of 1,955 AAS users revealed several demographic trends [23]. The mean age was 31.1 years, 88.5% were white, roughly half had never been married, and most (64.21%) did not have children. Compared with the U.S. population, more respondents had completed college and graduate school and fewer had failed to graduate high school. The majority were employed as professionals, with a median household income between $60,000 and $79,999 per year. The average age of first use of AAS was 25.81 years; 94% commenced AAS use at 18 years of age or older. The average duration of AAS use was 5.53 years, and 61% began AAS within the first five years of weight training.
However, the results of a review of the psychiatric literature by Hall and Hall markedly differ from the data reported by this study [39]. The typical AAS abuser in Hall and Hall's study was found to be a male polysubstance abuser with poor self-esteem, poor school performance, and a cluster B personality disorders or traits (e.g., antisocial, borderline, histrionic, and narcissistic personality) who may or may not be involved in competitive athletics. Men were two to three times more likely to abuse AAS than women. Factors associated with AAS abuse included higher socioeconomic status, family history of drug abuse, higher rates of self-reported violence and aggression, lower self-esteem, and poor body image before AAS use. The stable-to-increasing prevalence rates of AAS abuse, despite efforts to curtail use through prevention programs, law enforcement attention, increased legal penalties, steroid testing programs, and stricter sanctions by professional and amateur sports organizations, likely reflects the virtually invisible nature of the largest segment of the AAS-using population: adult non-athletes [23].
A survey of 506 AAS users found that the average individual
        was 29.3 years of age and that most (70%) were in-fact "recreational exercisers" who used an
        average of 11 performance-enhancing substances in their routine [144]. The survey also revealed a higher
        prevalence of substance dependence disorders among AAS users (23.4%) than non-AAS users
        (11.2%). An estimated 30% of illicit AAS users go on to develop a dependence syndrome,
        characterized by chronic AAS use despite adverse effects on physical, psychosocial, or
        occupational functioning. The average age of onset for AAS dependence appears to be the late
        20s, considerably older than the apparent typical age of onset of 19 years for initial AAS
        use [48].
A 2018 analysis of the motivations to use AAS found four different "clusters" of users [159]:
    
	"You only live once" type: Younger and motivated by fat loss
	"Well-being" type: Motivated by becoming fit
	"Athlete" type: Motivated by gaining muscle and strength
	"Expert" type: Focused on specific fitness goals


Considering the motivations behind AAS initiation and continued use can help healthcare providers target associated risk behaviors and provide better risk aversion counseling [159].

RISK FACTORS OF MISUSE/ABUSE



Risk factors for AAS use are incompletely understood but
        include poor paternal relationships, history of conduct disorder, history of substance
        abuse, history of sexual abuse, and poor body image. Race, education level, and income do
        not appear to be significant factors. Among adolescents, boys are more likely to abuse
        steroids than girls, and participation in organized sports and knowing someone who uses
        anabolic steroids are predictors of future use [110,144].
Muscle Dysmorphia



Abuse and dependence of AAS may be precipitated by muscle dysmorphia [48]. Muscle dysmorphia, also referred to as "reverse anorexia," is a mental condition characterized by pathologic preoccupation with muscularity and represents a variant of body dysmorphic disorder (BDD). Men with muscle dysmorphia believe that they look "puny" or "small," when they actually look normal or even muscle-bound. As a result, they may neglect important social or occupational activities because of shame over their perceived appearance flaws or their need to attend to a meticulous diet and time-consuming workout schedule. Some damage their health by excessively working out, and others report use of AAS in an attempt to get bigger [91]. Many of these men do not experience a resolution of their insecurity and preoccupation over their size through the use of AAS and the resultant increase in muscle mass [46].
Bodybuilders with muscle dysmorphia appear to be distinct from those without muscle dysmorphia, most of whom do not exhibit psychopathology [77]. One study found that compared with occasional and non-AAS using bodybuilders, heavy long-term AAS users were significantly more likely to report preoccupation with being too small and needing to become bigger, as well as a stronger endorsement of conventional and rigid masculine gender roles [46].
Muscle dysmorphia may be both a cause and a consequence of AAS use. Men with body-image pathology may be motivated to use AAS initially and then paradoxically become increasingly concerned about their muscularity even as they are growing bigger on AAS. Muscularity becomes central to their self-esteem, and the thought of loss of muscularity triggers intense anxiety. This phenomenon frequently contributes to the AAS dependency syndrome [14,16,47].

Psychosocial and Cultural Factors



Cultural factors may increase the likelihood of AAS abuse.
          These include increased competitiveness, body image concerns, and advances in biochemical
          technology. Younger people can be affected by these influences because of the highly
          competitive nature of high school and collegiate sports, especially considering that the
          performance enhancement provided by AAS may be the deciding factor in securing an athletic
          scholarship or acceptance into professional sports [110].
Evidence exists that body image disorders and associated
          non-medical AAS use are much more prevalent in Western societies than among other
          cultures. Several factors are believed to account for these cultural differences,
          including the emphasis on muscularity and fitness as a measure of masculinity in Western
          cultures, increasing exposure of men in Western cultures to muscular male bodies in media
          images, and greater decline in traditional male roles in the West resulting in greater
          emphasis on the body as a measure of masculinity [125].

Other Personality Factors



As noted, studies comparing personality disorders in AAS-using versus non-AAS using bodybuilders have found a higher prevalence of cluster B personality disorders of the histrionic and antisocial type among AAS users, higher scores among AAS users on measures of pathologic narcissistic traits (e.g., exhibitionism, entitlement, exploitativeness) and lower ratings for empathy. A significantly higher proportion of self-reported memories of childhood sexual or physical abuse have been found among AAS abusers [39,144].
Compared with occasional AAS users and non-AAS users, men with AAS dependence have been found to be older and more muscular, more likely to have had a single parent by 13 years of age, more likely to report substance abuse in a first-degree relative, less educated, and more likely to have a history of conduct disorder. A history of non-alcohol substance dependence, particularly with opioid abuse and dependence, largely contributes to differences in lifetime substance abuse and dependence in AAS dependent individuals [46,51].

Sensitivity to AAS Withdrawal-Induced Dysphoria



Regular AAS use produces a withdrawal syndrome characterized by both affective and hypogonadal symptoms. AAS abusers with more severe withdrawal symptoms following initial cycles of AAS use may become increasingly prone to resume AAS to prevent these symptoms. This heightened sensitivity may be mediated by a particular vulnerability residing in the hypothalamic-pituitary-thyroid (HPT) axis, opioidergic pathways, or other neurotransmitter mechanisms [48].

History of Victimization



Some persons who abuse AAS to increase their muscle mass have experienced physical or sexual abuse. One study of AAS-abusing male weightlifters found that 25% reported memories of childhood physical or sexual abuse [75]. Female weightlifters who had been raped were twice as likely to use AAS as those who have not been raped. Almost all of these women who reported being raped also reported markedly increasing their bodybuilding activities after the attack, believing that increased size and strength would discourage further attacks [75,158]. Thus, compulsive weight lifting and AAS abuse may represent a form of response to the trauma of sexual assault [36].


MOTIVATION FOR NONMEDICAL USE



The Internet-based study previously discussed found the primary motivation for AAS use was the desire for increased muscle mass, strength, and physical attractiveness [23]. Other relevant but less frequently-endorsed reasons included a desire for increased confidence, decreased fat, improved mood, and attraction of sexual partners. Sporadically-reported factors in AAS use were injury prevention, recreational weightlifting, increased endurance, amateur bodybuilding, amateur or recreational sports, and power lifting. Loss of muscle and strength were important concerns should AAS become unavailable to the user, but low self-esteem was not found to be a frequent motivator of use. The finding that AAS use was significantly associated with the goal of achieving the desired image of the ideal body structure as large, muscular, and powerful is consistent with the Western ideal of masculinity. Unfortunately, current satisfaction with one's physique was not measured by the study. Almost all respondents (99%) denied a motivation to use AAS for the immediate psychogenic effects such as intoxication, arousal, or euphoria, suggesting that AAS is not experienced as euphorigenic [23]. Although not yet empirically validated, AAS users have repeatedly stated that AAS use facilitates the ability to train and compete more aggressively and intensely and to recover more rapidly from training competition [33].

SOURCES OF STEROIDS FOR NONMEDICAL USE



Anabolic steroids are correctly regarded by regulatory
        bodies in professional sports as performance enhancers and as harmful to the health. The
        International Olympic Committee Medical Commission identified anabolic steroids as a banned
        class of drugs in 1974 [53]. The Drug
        Enforcement Administration categorizes AAS as a schedule III controlled substance, defined
        as substances with accepted medical uses that may cause moderate or low physical dependence
        or high psychological dependence. The Anabolic Steroid Control Act of 2004 lists 59
        different AAS formulations as controlled substances [75]. The Designer Anabolic Steroid Control Act of 2014 expanded this list by
        adding 25 new compounds [160,161].
Although AAS are controlled substances in Australia,
        Argentina, Brazil, Canada, the United Kingdom, and the United States, they are readily
        available in most other countries, where they can be sold legally without a prescription
          [27,42]. Foreign distributors do not violate the laws of their own country when
        they sell AAS overseas via the Internet or by e-mail order. Much of the AAS used in the
        United States originates from Mexico and other countries, such as China, Thailand, Russia,
        Romania, and Greece [27,53]. Illicit AAS is also synthesized in
        clandestine laboratories or illegally diverted from pharmacies [75]. A large study of AAS users found that
        52.7% of respondents purchased their AAS via the Internet; other sources included local
        dealers (16.7%), friends or training partners (15%), a physician's prescription (6.6%), and
        trafficking AAS from foreign countries (5.8%) [23]. Some participants obtained AAS through multiple methods.

PATTERNS OF ILLICIT USE/ABUSE



Steroid regimens used by athletes and bodybuilders differ markedly from those used clinically to provide replacement therapy [56]. Several aspects unique to the illicit use and abuse patterns of AAS have been identified.
"Cycling"



"Cycling" entails taking multiple doses of steroids over a specific period of time, stopping for a period, and starting again [75,156]. The periods of AAS use interspersed with periods of recovery/abstinence are intended to allow the endocrine system to return to homeostasis [23]. Before a cycle is initiated, the length, dosages, and compounds to be used are anticipated and obtained. The anticipated plan is usually adhered to, although cycles can be altered to change the dosage or avoid side effects [23].

"Stacking"



"Stacking" involves combining two or more types of steroids based on the theory that different steroids interact to produce a greater effect on muscle size than the effect of each drug alone. Stacks usually combine compounds with contrasting properties, such as long- and short-acting agents, aromatizable and reducible agents, or oral and injectable drugs. They also usually include ancillary compounds intended to intensify the AAS effect or minimize the side effects of AAS and may even include compounds designed for veterinary use [75,123]. Stacking usually involves using oral and IM preparations at progressively higher doses until 40 to 100 times the typical physiologic levels is achieved; the use of five different drugs is typical [39]. The goal of stacking is to "activate more receptor sites" than is possible with single agents [123]. Because of the complex nature of stacking regimens, AAS abusers may have a "coach" to help them devise the schedule and the regimen [39].

"Pyramiding"



"Pyramiding" is a practice whereby users slowly escalate the intensity of the steroid regimen to reach a peak amount at mid-cycle, and then gradually taper the dose toward the end of the cycle [75,156]. Users often pyramid their doses in cycles of 6 to 12 weeks, in some cases followed by a second cycle of training without drugs [75]. Pyramiding is performed with the goals of avoiding plateauing (i.e., developing tolerance to a specific steroid), allowing the body to adjust to high-dose AAS, and minimizing withdrawal symptoms when steroid use is suspended [75; 123).

"Plateauing"



"Plateauing" is a technique by which steroids are staggered, overlapped, or substituted with another type of steroid to avoid developing tolerance [156].
With the planned cycling, healthy diet, ancillary drugs, blood work, and mitigation of harm via route of administration, AAS abuse involves more planning and organization than other illicit drug use. AAS users are likely to have substantial amounts of AAS on hand for long-term personal use in order to achieve the sustained supraphysiologic levels of steroid hormones. In one study, many respondents used up to 12 methandrostenolone tablets (5 mg each) per day, with some using more than 20 tablets, necessitating an initial possession of 1,000 tablets or more for personal use [23].
Nandrolone, oxandrolone, testosterone, stanozolol,
          methandienone, and methenolol are the most frequently abused AAS agents. IM formulations
          of these drugs are preferred over oral formulations, and combinations of androgens are
          used more frequently than single agents [21]. In one survey, the average total AAS dose of testosterone was 500–1,000 mg per week.
          The highest dosage of testosterone used for four or more weeks was 797.5 mg per week, and
          95% of users injected their steroids [23].


COMMONLY USED ANCILLARY DRUGS



AAS users frequently ingest a wide range of additional substances to gain muscle mass, lose fat, or counteract the side effects of AAS (Table 4). These include other hormones (e.g., human growth hormone, somatomedin-C, thyroid hormones, insulin, and human chorionic gonadotropin), beta agonists (e.g., clenbuterol), stimulants (e.g., amphetamine, ephedrine, pseudoephedrine, caffeine), drugs for weight or fluid loss (e.g., diuretics, laxatives), drugs believed to stimulate testosterone or growth hormone secretion (e.g., clomiphene, cyclofenil, gamma hydroxybutyrate, levodopa, clonidine), and numerous other agents, such as erythropoietin, tamoxifen, danazol, and yohimbine. Even industrial chemicals, such as 2,4-dinitrophenol, may be consumed. Although many of these substances are approved for use in patients with legitimate medical conditions, little is known of their safety or efficacy when used illicitly in combination with AAS [2,30,44,45,47].
Table 4: COMMONLY USED ANCILLARY DRUGS AMONG AAS-USING BODYBUILDERS
	Ancillary Drug	Prevalence	Reason for Use	Average Ratinga
	Anastrozole	41.1%	Prevent estrogen side effects by halting the conversion of excess androgens
                into estrogen	2.6
	Antianxiety medications	11.2%	Anxiety reduction	2.3
	Antidepressants	9.3%	Mood elevation	2.1
	Blood pressure medications	9.7%	Lower blood pressure	2.4
	Clomiphene citrate	61.9%	Prevent estrogen-related side effects and stimulate follicle-stimulating
                hormone (FSH) to elevate reduced testosterone levels during a cycle	2.4
	Exemestane	8.1%	Prevent estrogen side effects by halting the conversion of excess androgens
                into estrogen	2.7
	Finasteride	10.8%	5α-reductase inhibitor that blocks the conversion of testosterone into
                dihydrotestosterone; used to prevent balding	2.1
	Human chorionic gonadotropin (hCG)	43.0%	Reverse or prevent testicular atrophy by acting like luteinizing hormone and
                stimulating Leydig cells	2.6
	Isotretinoin	7.7%	Prevent or treat acne	2.7
	Letrozole	14.4%	Prevent estrogen side effects by halting the conversion of excess androgens
                into estrogen, and to stimulate FSH to elevate reduced testosterone levels during a
                cycle	2.7
	Sildenafil and/or tadalafil	27.5%	Treatment of erectile dysfunction	2.6
	Sleeping medications	22.7%	Sleep aid	2.6
	Tamoxifen	65.3%	Estrogen antagonist used to prevent estrogen-related side effects (e.g.,
                gynecomastia) and stimulate FSH to elevate reduced testosterone levels during a
                cycle	2.6
	aUser rating of
                ancillary drug effectiveness: 1 = not effective; 2 = moderately effective; 3 =
                highly effective.


Source: [23]


Ancillary substances marketed as nutritional supplements are protected from the U.S. Food and Drug Administration regulation by the 1994 U.S. Dietary Supplement Health and Education Act. Manufacturers of these substances are not required to demonstrate proof of efficacy or safety, and there is no regulatory oversight for evaluating their purity. As a result, contamination and mislabeling have been frequently detected [30].

ATTITUDES TOWARD MEDICAL PROFESSIONALS



Research comparing trust in physician knowledge and advice between non-AAS-using versus AAS-using bodybuilders found that both groups gave physicians high ratings on knowledge about general health, cigarette smoking, alcohol, and conventional illicit drugs and low ratings on knowledge about AAS [84]. When rating the accuracy of different sources of information regarding AAS, users of AAS rated physicians as no more reliable than their friends, Internet sites, or the person(s) from whom they purchase steroids. Forty percent of AAS users trusted information from their drug dealers at least as much as information from any physician that they had interacted with, and 56% had never revealed their AAS use to a physician. The researchers concluded that AAS users show little trust in physicians' knowledge about AAS, and their lack of AAS use disclosure compromises physicians' ability to educate or treat the users.
Another study found that 66% of male bodybuilding
        participants were willing to seek medical supervision, and that 61% obtained a blood work-up
        at least annually to assess the effects of AAS use on their health [23]. However, 58% lacked sufficient trust in
        their physician to report their AAS use, 92% felt the medical community's knowledge of AAS
        use was lacking, and 99% believed the public had an ill-informed view of AAS side effects
          [23].


47. ADVERSE EFFECTS AND COMPLICATIONS



Testosterone is a potent ligand of the human AR, and nearly every cell in the human body possesses ARs [110]. Thus, testosterone can modulate cellular functions such as transcription, translation, and enzymatic function in diverse skeletal and myocardial tissue. However, these functions can affect numerous other tissues, leading to the potential for serious side effects [106]. Side effects from supraphysiologic doses of AAS range in severity from mild (e.g., acne, fluid retention) to distressing (e.g., gynecomastia, sleep apnea) or potentially life-threatening (e.g., hepatic failure, myocardial infarction, arrhythmias) and can occur with all anabolic steroids [39].
Several factors make the physical and psychiatric complications of AAS use difficult to study under controlled research conditions, including the illicit nature of their use, the possibly confounding effects of ancillary drugs and premorbid personality trails, and ethical concerns in providing AAS doses consistent with illicit promotion to human subjects [110,123]. Thus, evidence of adverse effects of supraphysiologic doses of AAS come from case reports and uncontrolled series. Also, little is known of the lifetime prevalence of significant medical and psychiatric consequences of AAS use, primarily because these effects may not become clinically apparent for years after initiation of use [47].
PSYCHOLOGICAL/PSYCHIATRIC EFFECTS



AAS misuse has been linked to severe mental disorders,
        including mania, depression, suicidality, and psychoses [29]. AAS impact the central nervous system via multiple mechanisms and
        pathways, including the release of endogenous opiate peptides and the conversion of AAS into
        estrogen derivatives that activate secondary messenger systems. Electroencephalogram changes
        induced by AAS are similar to those observed with amphetamines and tricyclic antidepressants
          [110].
Low or near-physiologic doses of AAS have minimal effects on mood and do not increase aggressive behavior in men [110]. The initial effects of supraphysiologic doses of AAS can include changes in mood and euphoria experienced as heightened confidence, energy, self-esteem, motivation, and enthusiasm. There is a corresponding reduction in fatigue and sleeplessness and an increased ability to train through pain [25]. Libido is usually increased, sometimes markedly, and irritability, anger, agitation, and a "strange edgy feeling" are often reported. Higher dose or prolonged use can lead to a loss of inhibition, poor judgment, mood swings, and grandiose beliefs, with users becoming suspicious, quarrelsome, impulsive, and more aggressive. Severe effects manifest when these aggressive feelings increase to the extent that violent, hostile, antisocial behavior develops, aptly referred to as "roid rage" [25].
Studies using AAS abusers as their own controls to eliminate the confounding effect of personality disorders have shown differences in hostility, aggression, and severity of manic-like symptoms during periods of use versus nonuse [15,60,80,86,113]. Studies that have quantified AAS use have found that psychiatric symptoms became more common and severe with increasing dose levels; 23% of AAS abusers with a medium level of steroid use (300–1,000 mg per week of any AAS) or a high level of steroid use (more than 1,000 mg per week of any AAS) met the criteria for a major mood syndrome (mania, hypomania, and major depression), and 3.4% to 12% developed psychotic symptoms [39,86,87].
Aggression and Violence



Excessive and inappropriate aggression is the behavioral
          response most often associated with AAS abuse [98]. It appears that chronic AAS use modifies homeostatic processes,
          affects neurotransmitters, and can cause changes in brain structures, leading to increased
          anxiety and tendency for aggressive behavior or poor impulse control [163]. The "roid rage" from high AAS doses may
          be the manifestation of an AAS-induced hypomanic syndrome that begins with feelings of
          invincibility and worsens as dosages increase [29]. These rages can result in property damage, self-injury (including
          reckless driving or crashing cars), assaults, marriage break-ups, domestic violence, child
          abuse, suicide, and attempted murder or murder [17,19,20,61,85,100,127]. The impulsive perpetration of homicide and attempted homicide has
          been documented as occurring in male AAS users with benign premorbid psychiatric
          histories, no evidence of antisocial personality disorder, and no history of violence,
          with steroid use playing a necessary, if not primary, role in the violent acts [85]. One group of men who may take high-dose
          AAS are those working as security officers or nightclub bouncers; under the influence of
          the drug, they may be provoked into a rage and engage in violent behavior resulting in
          injury or death [25,31].
Intimate relationships may represent the most likely
          setting where AAS-induced aggression and violence manifest. Choi and Pope found that AAS
          abusers reported significantly more verbal and physical aggression and violence toward
          their partners when using AAS than when not using AAS. When not on an AAS cycle, the AAS
          users off-drug did not significantly differ from nonusers [19]. These findings support anecdotal
          evidence that partners of AAS users may be at risk of serious injury from users while they
          are on-drug.
The prevalence of AAS-induced rages is unknown. Although
          prolonged high-dose use of AAS is the most common antecedent, not all people taking high
          doses develop steroid rages, and reports exist of rages occurring with low-dose AAS use
            [25]. Although serum testosterone level
          is correlated with aggressiveness, the relationship between supraphysiologic doses of AAS
          and aggressive and/or violent behavior is complex. Pope, Kouri, and Hudson observed that
          most normal males given 600 mg testosterone did not experience psychiatric symptoms [88]. The overall effect was of increased
          manic symptoms, which was also variable, with few participants reporting increased
          aggression levels.
It is also likely that some violent rages occurring in AAS abusers might be better understood as part of a paranoid psychotic state. Psychotic symptoms associated with AAS generally unfold in persons consuming more than 1,000 mg testosterone per week [86]. Classic presentations include grandiose and paranoid delusional states occurring in the context of an overtly psychotic or manic episode. The symptoms usually resolve within a few weeks after AAS discontinuation but may persist for as long as one month, even when antipsychotic medication is administered [39].

Depression and Suicide



Many studies have associated depressive symptoms and reports of suicide with AAS abuse, especially during withdrawal from AAS at the end of a "cycle" that is likely attributable to HPT suppression [25]. Similar to highly aggressive behavior, depressive symptoms appear to be idiosyncratic, with occasional individuals showing marked symptoms and others showing none [47]. The risk of depression and suicide remain heightened even in former AAS users, suggesting that psychiatric disorder may either predispose a person to or result from AAS use [25]. Suicide has been found to be significantly more common among former AAS users than among other types of substance users, and a study of former elite Swedish male athletes found that former AAS users were significantly more likely to report having sought treatment for psychiatric symptoms compared to nonusers [47,81].

Withdrawal



Recovery from long-term hypothalamic-pituitary-adrenal-axis suppression with continued AAS use may take weeks to months depending on the dose and duration of AAS use and in some ways resembles the glucocorticoid withdrawal syndrome [43]. The user experiences symptoms of androgen deficiency during the period immediately after AAS discontinuation, which can include loss of sexual desire and function, lack of energy, depressed mood, and hot flashes (Table 5). Major mood disorders such as mania, hypomania, and depression are experienced by as many as 23% of users, many of whom resume AAS use due to an inability to tolerate the psychological symptoms of withdrawal [21,43]. Other symptoms are related to the loss of the AAS-induced positive psychological effect and include listlessness, apathy, loss of appetite, decreased libido, low self-esteem, anxiety, difficulty concentrating, and mood swings [25]. Withdrawal can also be associated with violent behavior and rage, and although severe steroid withdrawal is likely to be less of a problem in athletes due to more circumscribed phases and gradual dose reduction, body builders or weight trainers are likely to have greater problems during the course of withdrawal as a result of a loss of body image and enhanced musculature [25].
Table 5: AAS WITHDRAWAL SYNDROME CHANGES IN CENTRAL AMINERGIC SYSTEMS
	Symptom/Sign	Neural Mechanism
	Myalgia, arthralgia, headache	Decrease in central dopaminergic transmission
	Fatigue, insomnia	Increase in central noradrenergic transmission
	Emotional lability, irritability, depression	Decrease in gamma-aminobutyric acid (GABA)-stimulated chloride influx
	Autonomic hyperactivity, anorexia	
            Increased V1a vasopressin receptor activity
Change in proopiomelanocortin (POMC)-related peptides
Metabolism of AAS into estrogen, dihydrotestosterone, and 3α-androstanediol


          


Source: [43]



Effects in Women



The effects of AAS use are infrequently documented in women relative to male AAS abusers. However, female AAS users have been found to experience hypomanic symptoms during use, depression upon discontinuation, and a body image distortion similar to the "reverse anorexia" seen in some male AAS abusers [110].


MEDICAL COMPLICATIONS



Cardiovascular



Supraphysiologic doses of AAS can produce a range of
          adverse cardiovascular effects, including hypertension, cardiomyopathy, left ventricular
          hypertrophy, dyslipidemia, myocardial ischemia, adverse effects on coagulation and
          platelet aggregation, and arrhythmias. Some of these effects, such as hypertension,
          dyslipidemia, and coagulation abnormalities, remit after AAS use is discontinued, but
          effects such as atherosclerosis and cardiomyopathy are likely irreversible. These effects
          have been blamed for numerous premature deaths among athletes between 20 and 40 years of
          age known or believed to have used AAS, either from cardiac disease or cerebrovascular
          accidents. Older former AAS users now entering the age bracket of increased cardiovascular
          risk may display an increased rate of serious cardiovascular events [30,47].
Potential mechanisms of cardiovascular toxicity from AAS use include atherogenic, thrombotic, vasospastic, and direct myocardial injury [30,106]. Steroids contribute to the development of cardiovascular morbidity by causing substantial alterations in lipid metabolism, partly by changing the levels of lipoproteins that carry cholesterol in the blood [30]. Oral AAS increase the level of low-density lipoprotein and decrease the level of high-density lipoprotein [75].
The risk of cardiotoxicity among men with hypogonadism receiving testosterone is clinically negligible, and although the risk of long-term testosterone in aging men is largely unknown, exogenous testosterone treatment appears largely beneficial, partially explained by the aromatization of testosterone to estradiol [38,65].

Reproductive



The reduced fertility associated with AAS use stems from gonadotropin suppression, which results in azoospermia, abnormalities in sperm motility and morphology, and testicular atrophy. Some studies have documented the irreversibility of these effects after AAS use has ceased, while other studies have noted a return to normal testicular function after AAS discontinuation [7].

Neuroendocrine



Long-term AAS use suppresses the HPT axis, and AAS users often experience hypogonadism at the conclusion of an AAS cycle. Normal HPT function usually recovers spontaneously within several weeks to several months, but some AAS users experience hypogonadism for more than a year [47]. AAS abuse disrupts the normal production of endocrine hormones, resulting in both reversible and irreversible changes. Potentially reversible changes include reduced sperm production and testicular atrophy, while irreversible changes include male-pattern baldness and gynecomastia in men [75]. AAS use can cause acne, cysts, and oily hair and skin [75].

Infectious



AAS users who inject anabolic steroids may use nonsterile injection techniques or share contaminated needles with other abusers. Some steroid preparations are manufactured illicitly under nonsterile conditions, and these factors increase the risk for acquiring serious and potentially life-threatening viral infections such as HIV and hepatitis B and C [21]. AAS abusers can also develop endocarditis, a bacterial infection that causes a potentially fatal inflammation of the inner lining of the heart, or bacterial infections at the injection site, causing pain and abscess formation [75].

Hepatic



Use of the orally active 17α alkylated AAS is associated with serious hepatic complications that include peliosis hepatis, intrahepatic cholestasis, hepatocellular adenomas or carcinomas, hepatic angiosarcomas, and spontaneous hepatic rupture [47]. Although these risks are greater with longer-duration AAS use, the overall prevalence of adverse hepatic complications from illicit AAS use is likely low [47]. Nonetheless, reports of hepatocellular adenoma following AAS abuse among bodybuilders suggest this group is at heightened risk of developing sex hormone-related tumors and should be monitored annually with ultrasound examination [104].

Orthopedic



Orthopedic complications, mostly tendon ruptures, have been reported with AAS use [110]. Excessive muscle hypertrophy without concurrent adaptation in the associated tendons and connective tissues may place users at heightened risk for tendon injury and rupture from the abnormal stress placed on joints and tendons [21].

Physical Complications in Female Users



The use of AAS by women who desire their anabolic effects has been found to produce consistent masculinizing side effects that are predictable, severe, and often irreversible long after AAS cessation. Physiologic changes include deepening of the voice, clitoral hypertrophy, menstrual irregularities, decreased body fat, and increased facial hair. Behavioral changes include increased libido, aggressiveness, and appetite. Women may also experience acne and changes in breast size and body hair distribution [56,75,138].


COMPLICATIONS FROM LEGITIMATE MEDICAL USE



Although a tradeoff between anabolic effect and side effects occurs in the therapeutic use of anabolic steroids in conditions not associated with male hypogonadism, adverse events from use in medical disorders for which such treatment is an established indication are uncommon [11]. Virilization may occur with androgen therapy in women and children, and in these patients androgen therapy requires expert management. Truncal acne, hair growth, weight gain, gynecomastia, and male-pattern hair loss may be observed [24,133].
The risk of side effects is greater in elderly men with hypogonadism than in young men with hypogonadism. In the elderly, the risks associated with testosterone replacement include fluid retention, gynecomastia, aggravation of sleep apnea, polycythemia, and accelerated development of benign or malignant prostatic disease [13,52].
Serious adverse risks in testosterone therapy in female-to-male transgender individuals may be underestimated, and there are few data on the long-term effects that medications, like testosterone, may have on transgender men [69,164]. The potentially interactive combination of increased weight, decreased insulin sensitivity, poor lipid profile, and an increase in hematocrit have raised concerns over the risk for cardiac and thromboembolic events [69]. A 2017 literature review found that testosterone treatment in transgender men increased body mass index, hemoglobin and hematocrit levels, and LDL cholesterol, while decreasing HDL cholesterol. Additional long-term studies are required in order to assess possible cardiometabolic risks in this patient population [165].

COMPLICATIONS FROM USE IN ADOLESCENCE



AAS use in younger adolescents carries the risk of stunting final adult height due to premature closure of the epiphyseal plates [123,133]. Neural development is characterized during adolescence by a burst of rapid change involving both progressive and regressive events. Perturbations in the timing of pubertal hormone influences on the developing adolescent brain may have long-lasting consequences for adult behavior. Although experimental studies of the effects of AAS on the developmental neurobiology of puberty have been very limited, teenage AAS use would appear to disrupt the normal steroid milieu of the developing human adolescent nervous system [98].


48. AAS DRUG DEPENDENCE



Although AAS use produces minimal acute reinforcing effects, susceptible individuals exhibit many of the behavior changes seen in persons with drug dependence to classically addictive drugs such as cocaine or heroin [34]. The fundamental difference between AAS and classical drug dependence is that AAS abusers do not use AAS for the immediate effect of acute intoxication but instead for the delayed effect of increased muscle mass. Thus, standard diagnostic criteria for substance dependence devised for acutely intoxicating drugs must be adapted for cumulatively acting drugs such as AAS [48]. AAS are the only controlled substances for which the most current diagnostic and statistical manual of the American Psychiatric Association (DSM-5) does not explicitly recognize a use disorder [139]. Although experts had proposed that AAS dependence merited inclusion into the 2013 revision of the DSM, it remains listed under the other substance use disorder category [139].
Persons with AAS dependence engage in the compulsive use of AAS despite medical, psychological, social, or occupational consequences. AAS dependence is also characterized by large financial expenditure and time involvement in obtaining AAS and withdrawal symptoms upon cessation of AAS consisting of mood swings, fatigue, restlessness, loss of appetite, insomnia, reduced sex drive, and steroid cravings [75]. Pharmacologic, psychological, and genetic factors may all play a role in AAS dependence, and although an estimated 14% to 57% of AAS users develop a dependency syndrome, different substance abuse patterns occur among subgroups of AAS users [37,75].
POLYSUBSTANCE ABUSE AND DEPENDENCE



Some AAS users begin using other illicit drugs with abuse potential to self-medicate the negative effects of AAS such as irritability, insomnia, withdrawal symptoms, or conditioning pain. AAS users often learn about illicit drugs from other AAS users and purchase these drugs from the people selling them the illicit AAS. Psychological barriers to injection have been breached by AAS use, so injecting other drugs may seem like a small step [75]. Progression from AAS abuse to opioid abuse may represent a particular problem, and several reports have identified the opioid mixed agonist/antagonist nalbuphine hydrochloride as an emerging drug of choice among AAS users [47,121]. Nalbuphine users may progress to classic opioid agonists such as heroin or morphine, and one study of 227 men admitted to opioid addiction treatment found that 9% reported beginning their substance use with AAS [4]. Although AAS users are often polysubstance abusers of traditional recreational drugs, even those who avoid traditional recreational drugs remain immersed in the drug culture of procuring steroids from suppliers or dealers, obtaining large-gauge needles to administer the drugs, concealing their use of AAS, and developing the means to continue paying for AAS [39].


49. SCREENING AND ASSESSMENT OF SUSPECTED AAS ABUSE



Although early recognition and intervention in patients who use AAS is vitally important to prevent or minimize the adverse and potentially irreversible consequences from their use, identifying past or current AAS abusers and the medical and psychiatric effects of AAS use poses a challenge for clinicians for a variety of reasons [110].
Most individuals with a history of AAS use have not yet reached an age at which the long-term effects become apparent. Clinicians are often much less familiar with AAS use than other forms of substance abuse and may fail to seek a history of AAS exposure in an individual exhibiting medical or psychiatric problems. This is especially likely with patients who are older and not visibly athletic [48,50]. Also, because AAS misuse rarely compromises performance or causes acute adverse effects in a manner similar to cocaine or alcohol, AAS abusers may be less likely to seek help or treatment as the result of impaired occupational or social function or subjective distress [48,49]. The slow course of AAS effects and the lack of acute impairment contribute to dependence that is undetected by clinicians trained to recognize the abuse and dependency of acutely intoxicating drugs [48]. AAS users are reluctant to disclose their AAS use to physicians in part because to admit to AAS use is to admit that one's muscularity and physical prowess is the result of taking a drug. Finally, AAS users are much less likely than other substance abusers to view their behavior as pathologic [23,90].
A 2017 study found that 35.23% of AAS users visited a physician about concerns about undesired health effects [162]. Users with sexual side effects were most likely to seek treatment. Users who did seek health services reported satisfaction with mental health assessments and diabetes screening, providing some evidence that they do have an interest in monitoring the impact of drug use on their health [162]. AAS users would benefit from health services that are nonjudgmental and that focuses on harm reduction and monitoring negative effects of use [162].
PHYSICAL EXAM



Healthcare providers should screen for AAS use in muscular
        patients. The first step in this process involves looking for visual or behavioral "red
        flags" of AAS use. These include [29,90]: 
	Very low body fat
	Extreme muscularity
	Disproportionately large upper torso
	Recent rapid muscle gain
	New-onset acne on face, shoulders, or back
	Pigmented striae on skin of pectoralis muscle
	Excessive facial or body hair
	Superficial confidence
	Feelings of invincibility or grandiosity
	Restlessness, anxiety, guardedness
	Frustration or excessive argumentativeness to the point of rage
	Obsession with weight training, conditioning, body image, and appearance
	Dissatisfaction with appearance despite the perception of others
	Extremely baggy or loose clothing


During a review of systems, additional signs of past or recent AAS abuse may emerge. These include [110]:
    
	Cardiovascular: Cardiac disease or thrombotic events in the absence of risk factors
	Dermatologic: Alopecia, acne, male pattern baldness in women, needle marks on buttocks and thighs
	Endocrine: Glucose intolerance, lipid abnormalities
	Hepatic: Abnormal liver function tests, hepatic masses, jaundice
	Infectious: Deep abscesses in the thighs or buttocks, HIV infection, hepatitis
	Musculoskeletal: Tendon injury
	Neurologic: Stroke in absence of risk factors, unexplained syncope
	Psychiatric: Mood changes (mania or depression), personality changes, psychosis
	Reproductive: Breast atrophy in women, clitoromegaly, gynecomastia in men, testicular volume decrease, virilization in women with voice changes


In general, the suspected AAS user should be approached as with any other suspected substance abuser—as a person at risk for potentially serious medical and psychiatric consequences. Maintain a high index of suspicion when evaluating muscular young male patients, even when use of AAS is denied [90].

PATIENT HISTORY



If any of the described "red flags" are present during the physical examination, providers should attempt to substantiate their initial suspicion by follow-up inquiry for further elucidation. Areas to further pursue with questions include [29]:
    
	Athletic or fitness activities: Young males who lift weights are at greatest risk of AAS use.
	Use of mail-order or over-the-counter supplements such as protein shakes, creatine, or DHEA: Use of supplements is commonly associated with AAS use.
	Relationship to anyone who has tried AAS
	History of trying or thinking about trying AAS


If the patient admits AAS use, the provider should pose the following questions [29]:
    
	What are the patient's perceptions of AAS benefits and risks?
	What are the dates of first and last use, types of AAS, sources (e.g., prescription diversion, veterinary, Internet), routes of administration, and use patterns?
	What measures are taken to avoid detection?
	Is there depression during withdrawal periods? How severe? How does the patient cope with withdrawal?
	Has the patient used other drugs to augment AAS effects, reduce side effects, or mask use?


Considerations for Non-English-Proficient Patients



For those who are not proficient in English, it is important that the
          patient history and information regarding the risks associated with the use of AAS be
          obtained in the patient's native language, if possible. When there is an obvious
          disconnect in the communication process between the practitioner and patient due to the
          patient's lack of proficiency in the English language, an interpreter is required.
          Interpreters can be a valuable resource to help bridge the communication and cultural gap
          between patients and practitioners. Interpreters are more than passive agents who
          translate and transmit information from party to party. When they are enlisted and treated
          as part of the interdisciplinary clinical team, they serve as cultural brokers who
          ultimately enhance the clinical encounter. In any case in which information regarding
          diagnostic procedures, treatment options, and medication/treatment measures are being
          provided, the use of an interpreter should be considered. Print materials are also
          available in many languages, and these should be offered whenever necessary.


LABORATORY TESTS



Urinalysis should be performed at a laboratory with the capability of testing for AAS. Standard urine tests do not screen AAS, especially variants produced to elude drug tests. However, standard drug screens should be ordered as well, given the association of AAS with polysubstance use. Blood testosterone levels may be grossly depressed because AAS inhibits endogenous testosterone production [29].


50. INTERVENTION AND TREATMENT OF PATIENTS WITH AAS ABUSE/DEPENDENCE



Although few AAS abusers seek substance abuse treatment, this may soon change because of the advancing age of a large cohort of AAS abusers who began using AAS during the 1980s and the likely emergence of medical and psychiatric complications among these individuals [49]. An AAS user seeking help to stop the drug use would be analogous to a woman with anorexia nervosa voluntarily asking for help in gaining weight. There is an absence of rehabilitation centers, clinics, 12-step programs, or the like for AAS users because the demand simply does not exist. AAS users are more likely to come to clinician attention through legal channels, such as being required to undergo random urine testing as a condition of probation for an assault committed while experiencing an AAS-induced hypomanic episode. In this context, the monitoring clinician essentially acts as an arm of law enforcement, although it may still be possible to forge an alliance with the patient in this context [90].
The few studies of treatment for AAS abusers have been based largely on the experiences of a small number of physicians who have treated patients undergoing AAS withdrawal. Supportive and educational therapy is sufficient for some patients, while others may require medications or hospitalization if withdrawal symptoms and suicidal thoughts are severe or prolonged [75]. Some medications have been used to restore the hormonal system, while others target specific withdrawal symptoms such as depression, headaches, and muscle and joint pains [75]. Some patients require assistance beyond pharmacologic treatment of withdrawal symptoms and are treated with behavioral therapies [75].
In a Norwegian study, AAS users were provided with a one-hour education session addressing characteristics of AAS, physical and mental health problems related to its use, and motivations for treatment [157]. After the session, 77.2% of participants reported a desire for substance use disorder treatment to quit using the drug [157].
ESTABLISHING CREDIBILITY



Many non-medical AAS users consider themselves intelligent
        and informed users of AAS and possess an attitude of personal invulnerability [79]. Their information on AAS typically comes
        from popular literature written by steroid "gurus," word-of-mouth from other AAS users, and
        their own personal experiences from experimentation. They may perceive athletes who fail an
        AAS screening test as showing no obvious signs of ill health and conclude that information
        related to the health consequences of anabolic steroids is exaggerated [53]. Many athletes who use AAS possess a
        rudimentary understanding of pharmacology from personal experience and anecdotal information
        and will dismiss the warnings of the lack of efficacy and potential dangers of AAS misuse
        that are traditionally used with potential or current substance abusers to deter future use
          [57]. Attempts to devalue the achievements
        of sports figures accused of using AAS often backfire. Attempting to communicate a social
        and moral admonishment of "cheating" to curtail AAS use also serves to highlight what may be
        seen as otherwise unattainable achievements. AAS users likely view AAS as a form of
        enhancement with an acceptable cost/benefit ratio [23].
To achieve credibility with AAS-abusing patients, providers
        should instead acknowledge the muscle development ability of AAS while emphasizing the risks
        and must also convey an understanding of the body-building lifestyle, how AAS are used, and
        AAS slang [29]. Providing the patient with
        this balanced perspective is mirrored by prevention research showing that such an approach
        is more effective in convincing adolescents about steroids' negative effects because of the
        greater perceived credibility of the information and provider [29].

TREATMENT OF PSYCHIATRIC COMPLICATIONS FROM AAS ABUSE



The first step in treating the psychiatric consequences of
        AAS use is to convince the patient to stop using [109,110]. Stopping AAS use
        reverses most, but not all, physical and psychological consequences [29]. Depression is common during AAS
        withdrawal, typically easing without medication after several weeks. However, severe
        depression may lead to suicidal ideation, and patients with severe or persistent depression
        should be treated by a mental health professional. Severe or persistent depressive symptoms
        respond to selective serotonin reuptake inhibitors (SSRIs) such as fluoxetine, which is also
        effective for body dysmorphic disorder [29,63,85,110].
Manic symptoms usually remit when AAS use is stopped. Short-term treatment of these effects can include neuroleptics or other antimanic drugs. If a patient has a history of mood disorders or if manic/psychotic symptoms persist for longer than two weeks, an underlying disorder should be investigated [29]. A short course of an antipsychotic medication can help treat mania and psychosis. In severe cases, hospitalization may be required [64].
In patients with panic or anxiety symptoms, short-term use of a benzodiazepine is usually sufficient to control symptoms. If long-term treatment is needed, SSRIs or tricyclic antidepressants should be used [64]. Psychotherapeutic interventions to encourage and maintain abstinence are essential in helping the patient maintain remission of psychiatric symptomatology [110].

TREATMENT OF AAS DEPENDENCY



Emerging evidence indicates that treatment of AAS dependence should address at least three mechanisms believed to underlie the development and maintenance of the disorder. First, psychological and/or pharmacologic treatment should address body image disorders such as "muscle dysmorphia" in appropriate patients, as a desire for the anabolic effects of AAS may have contributed to the dependency. Treatment with SSRIs and cognitive-behavioral therapy have shown efficacy in the treatment of body dysmorphic disorder and should be given to suitable AAS abusers as a component of treatment and prevention [46,82]. Second, prolonged suppression of the male hypothalamic-pituitary-gonadal axis from AAS use may result in a prolonged dysphoric withdrawal syndrome, potentially leading to resumption of AAS use for symptom alleviation [49]. AAS-induced hypogonadism during withdrawal may require treatment with human chorionic gonadotropin or clomiphene to reactivate neuroendocrine function, and the psychological distress associated with the AAS withdrawal syndrome can be ameliorated by administration of clonidine, tranquilizers, analgesics, or fluoxetine [43,63,111]. Third, AAS does possess some hedonic effects that probably promote dependence in susceptible persons via mechanisms shared with classically addictive drugs, especially opioids. By inference, pharmacologic and psychosocial treatments for opioid dependence may possibly benefit AAS-dependent persons [49].
Aftercare and Relapse Prevention



In order for patients to maintain abstinence from AAS and to prevent relapse, they may require support and encouragement in changing their lifestyle. This can entail switching gyms and changing workout friends, competitive events, and/or sports. Discussions of body image issues may be necessary. Some patients will benefit from referral to specialists who can help them develop healthy fitness regimens. Providers working with AAS-dependent patients are advised to form strong relationships with experts in sports medicine for advice and referral [29].



51. CONCLUSION



The medical uses of anabolic steroids include the treatment of male hypogonadism, chronic wasting conditions such as cancer and AIDS, certain anemias, the stimulation of bone growth and appetite, and the induction of male puberty. However, people also use AAS to enhance performance or appearance, and AAS can be used and abused for a variety of reasons, including athletic performance, appearance and physical attractiveness, lean body mass, and psychological effects.
It is imperative for healthcare providers to recognize the risk factors and acute and chronic signs and symptoms of current and past AAS abuse in order to identify and treat these patients. The course provided information regarding the motivation to use AAS and warning signs and symptoms that may indicate abuse. Many of the gaps in identification, assessment, and appropriate treatment of patients with current and past AAS use and abuse can be addressed through provider education.
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Part 6. Supplements for Weight Loss




Supplements for Weight Loss



Course Objective



The purpose of this course is to help healthcare professionals in all practice settings increase their understanding of supplements that are often used or are marketed for weight loss.

Learning Objectives



Upon completion of this course, you should be able to:
	Review the most common classes of dietary supplement ingredients used for weight loss.
	Compare and contrast the evidence for different fibers that are used to increase satiety.
	Outline the use of various fruit supplements for potential weight loss.
	Provide counseling points for the safe use of caffeine and caffeine-containing products.
	Discuss the cardiovascular risks associated with most thermogenic agents.
	List the dietary supplements with the greatest risk for drug interactions.




52. INTRODUCTION



Dieting has become so common in the United States that some people call it the national pastime. Each year, approximately 50% of adults younger than 50 years of age report following a diet, with the majority of people pursuing that diet in an effort to either lose weight or improve overall health.
Many adults who are trying to lose weight, or even maintain weight, also report using weight-loss supplements. In 2020, the global weight-loss market was valued at $33.4 billion, with a projected annual growth rate of 16.6% from 2021 to 2028 [1]. While this market value indicates a high rate of use, actual statistics on consumer use are limited. In one survey conducted in 2008, 65.8% of survey participants reporting making a serious weight-loss attempt. Of those respondents, one-third reported using a dietary supplement for weight loss [2].
Weight-loss supplements are often marketed as a method to reduce the amount of effort necessary to lose weight. Although the U.S. Food and Drug Administration (FDA) does not proactively review the safety or efficacy of these products, many consumers are under the false impression that dietary supplements have been approved as safe and effective. Additionally, many consumers believe that any relevant side effects caused by these products will be prominently displayed on the label, which is not the case. Thus, patients often turn to weight-loss supplements due to the incorrect belief that they are safe and potentially effective options for enhancing weight loss [2].
Unfortunately, many products which are marketed for weight loss have not been adequately studied to determine whether they are actually effective. Additionally, while some ingredients are generally safe, others can cause serious adverse effects and should be avoided. Finally, some natural products marketed for weight loss can cause serious interactions with drugs or medical conditions.
This course will cover the major classes of dietary supplements
      that are marketed for (and used for) weight loss, including digestion inhibitors, appetite
      suppressants, and thermogenic agents. The course will also cover some common dietary
      ingredients, such as fruits and fibers, that are also often promoted for weight loss.

53. APPETITE SUPPRESSANTS



Appetite suppressants have long been used for weight loss. Many of the prescription drugs that have traditionally been used for weight loss fall into this class. These products act on the central nervous system (CNS) to decrease appetite or cause a feeling of fullness or satiety.
One of the oldest prescription appetite suppressant medications—which is still available on the market today—is phentermine, which works by increasing norepinephrine levels. Another, more recent prescription appetite suppressant is bupropion-naltrexone. Sibutramine, which inhibits the reuptake of norepinephrine, serotonin, and dopamine to produce appetite suppression, was also approved as a prescription drug. However, due to serious safety concerns, it was removed from the U.S. market in 2010.
In addition to these prescription options, various dietary supplements are also used as appetite suppressants. Some of these popular products can alter neurotransmitter levels and are thought to act through a similar mechanism of action as the prescription products, although evidence to support this hypothesis is generally lacking.
ST. JOHN'S WORT



St. John's wort (Hypericum perforatum) is a plant with yellow, star-shaped flowers that originally gained popularity as an antidepressant dietary supplement. The mild antidepressant properties of this plant appear to be due to the constituents hyperforin and adhyperforin, which partially inhibit the reuptake of serotonin, dopamine, and norepinephrine [3]. This same activity has led to interest in its use as an appetite suppressant. However, no clinical studies have evaluated St. John's wort for this purpose, and it is unclear if the plant or any of its constituents have clinically relevant activity for either appetite suppression or weight loss.
Patients considering St. John's wort as a weight-loss supplement should be aware of the risk for adverse events. Although the plant is considered generally safe for most adults, it has been associated with adverse effects similar to those that occur with selective serotonin reuptake inhibitors (SSRIs), including withdrawal. It has also been associated with photodermatitis. The photosensitivity that occurs with St. John's wort appears to be dose-dependent and occurs more often in women than men [4].
Patients taking other medications may need to steer clear of
        St. John's wort, which can induce multiple cytochrome P450 (CYP) enzymes, including 3A4,
        1A2, 2C19, and 2C9. Together, these enzymes are responsible for metabolizing the majority of
        prescription drugs available on the market. Induction of these enzymes can increase the
        metabolism of a drug, reducing its effects. In fact, St. John's wort has been reported to
        cause life-threatening drug interactions in transplant patients taking immunosuppressants
          [5].

5-HTP



This chemical is naturally produced in the body from the essential amino acid L-trytophan; it is then converted to serotonin. The 5-HTP that is found in dietary supplement products, however, is typically obtained from the seeds of a plant calledGriffonia simplicifolia.
Very small clinical studies suggest that 5-HTP can improve satiety, reduce caloric intake, and increase weight loss by increasing the levels of serotonin in the CNS. Two of these studies included adult females with obesity and evaluated 5-HTP 300 mg three times daily, taken 30 minutes prior to meals. On average, patients that did not reduce their calorie intake lost 1.7 kg over 6 weeks when compared with placebo. Patients who reduced their calorie intake to about 1,200 calories daily lost slightly more weight when taking 5-HTP, with an average of 3.3 kg lost when compared with placebo [6,7]. Another study, which included moderately overweight adults with type 2 diabetes, evaluated 5-HTP 250 mg three times daily for 2 weeks. In this study, calorie intake was reduced by about 22% when compared to baseline and body weight decreased by 2 kg when compared to baseline. This study did not enroll a placebo or control group [8].
Unfortunately, these studies were very small and had multiple
        methodological issues. The efficacy of 5-HTP as an appetite suppressant remains unclear.
        Additionally, there have been multiple reports of gastrointestinal, psychiatric, and
        neurological adverse effects with the use of 5-HTP. In serious cases, serotonin syndrome
        could develop. In general, patients should use caution or avoid 5-HTP supplements for weight
        loss.

HOODIA



Hoodia (Hoodia gordonii) is a succulent plant that is found in the Kalahari Desert. It is purported to have been used by the San bushmen to stave off hunger during long hunts, which has led to interest in its use for weight loss and appetite suppression [9].
The chemicals in hoodia that may be responsible for any appetite suppressant effect are
        unclear. Some research has suggested that P57, an oxypregnane glycoside found in hoodia, is
        responsible for any appetite suppressant effects. This chemical is thought to act on the CNS
        to stimulate sensations of anxiety, although the exact mechanism of action is unknown [10]. Other research has suggested that
        gordonoside F, a steroid glycoside, is actually responsible for reducing appetite and
        increasing insulin secretion [11].
Despite anecdotal reports of traditional use of hoodia for
        this purpose, very little clinical research has been conducted. One small study in
        overweight females shows that drinking a yogurt drink that contains hoodia purified extract
        1,110 mg twice daily for 15 days does not reduce calorie intake or body weight when compared
        with placebo. This clinical study also found that some patients taking hoodia had increased
        blood pressure and heart rate, with increases of 4.6–11.5 mmHg and 4.8–12.4 beats per
        minute, respectively [12].
Considering the lack of any apparent benefit and the
        potential for cardiovascular adverse effects, patients should steer away from the use of
        hoodia for weight loss.


54. DIGESTION INHIBITORS



Digestion inhibitors are substances that can reduce the
      absorption of certain macronutrients, such as proteins, fats, or carbohydrates. Typically,
      these substances block the enzymes that break down the macronutrients protease, lipase, and
      amylase, respectively. Proponents of digestion inhibitors claim that blocking the breakdown of
      these macronutrients will reduce their absorption by the body and result in weight
      loss.
One example of a prescription digestion inhibitor is orlistat. This drug, which is a reversible lipase inhibitor, blocks the breakdown and absorption of dietary fats in the gastrointestinal tract, which reduces calorie intake. However, halting the breakdown of fats causes uncomfortable adverse effects, including oily stools, flatulence, and leakage. Thus, patients taking orlistat often either discontinue use or transition to a low-fat diet to limit the adverse effects.
There are also a handful of dietary supplement ingredients that are marketed as digestion inhibitors. These ingredients may either be sold as single-ingredient supplement products or added to a combination product for weight loss.
PHASEOLUS VULGARIS



Phaseolus vulgaris (the common bean) is a species of
        grain legume that is native to Central and South America. This species has multiple
        variants, which include black beans, green beans, kidney beans, pinto beans, and others,
        making it the most commonly consumed legume worldwide [13].
These beans contain enzymes that inhibit alpha-amylase, which is responsible for breaking down carbohydrates in the small intestine. Carbohydrates which aren't broken down in the small intestine are instead fermented by bacteria in the large intestine [14]. This has led to interest in using an extract of the common bean as a digestion inhibitor. Additionally, some small clinical studies have suggested that the bean may suppress appetite by suppressing ghrelin [15].
A meta-analysis of the available clinical research shows that taking an extract of
          Phaseolus vulgaris daily for one to three months
        reduces body weight by about 1.6% when compared with placebo [16]. Additionally, some small studies show that
        taking a specific extract of white kidney bean 800–1,000 mg three times daily for 5 to 12
        weeks reduces body weight by about 1.5–4 kg when compared with either placebo or a control
        group. It also seems to reduce body mass index (BMI) and waist circumference [17].
Although these studies do suggest that these bean extracts can increase weight loss, any effect appears to be modest at best. For patients who are interested in using these extracts, they seem to be generally safe, with reports of mild adverse effects such as nausea, vomiting, diarrhea, flatulence, constipation, and abdominal discomfort.

CHITOSAN



Chitosan is a derivative of chitin, which is found in the exoskeletons of arthropods such as insects, spiders, and crustaceans. It is also found in some types of fungi. There are a number of commercial uses for chitosan, including as a pharmaceutical carrier and excipient and as a component in tissue engineering and wound healing materials [18].
Chitosan is commonly sold as a dietary supplement and promoted as a fat blocker. It is thought to work by binding to the negatively charged dietary fats and bile acids found in the intestine. This would be expected to reduce their absorption and increase the excretion of fat; however, studies in overweight adults have not found an increase in fat excretion with the use of chitosan [19].
Clinical research in overweight and obese adults shows that
        taking 1–3 grams of chitosan daily for up to a year may modestly increase weight loss when
        compared with placebo. However, the average additional weight lost in these trials was only
        1 kg [20,21]. Some of the small clinical studies that have been conducted to date
        suggest that chitosan is only beneficial when combined with a reduced calorie diet; when
        patients take chitosan without reducing calorie intake, no benefit is seen.
The very small increase in weight loss that has been seen with chitosan in clinical studies is not likely to result in clinically relevant improvements for patients. However, if patients are interested in taking chitosan supplements, it is considered to be a generally safe option. Some patients have reported mild gastrointestinal adverse effects, including abdominal discomfort, constipation, flatulence, diarrhea, and nausea.

LAXATIVES



It is not unusual for some fad diets to recommend the use of laxatives to assist in weight loss. The general thinking behind this recommendation is that the use of certain types of laxatives—particularly stimulant laxatives—can reduce the absorption of macronutrients from the gastrointestinal tract.
In most cases, fad diets incorporate laxatives that are sold over-the-counter (OTC) as drugs. However, there are also many dietary supplement products that have laxative effects. In fact, natural laxatives are often found in "natural" weight loss products.
One of the most common natural laxatives is senna. Senna, which is the pod or leaf of the
        plant Senna alexandria, contains sennosides which act as
        stimulant laxatives. This product is available both as a dietary supplement and as an OTC
        drug. The OTC drug is an FDA-approved stimulant laxative that contains a standardized
        quantity of sennosides. Supplements, on the other hand, contain variable amounts of the
        senna leaf, which contains variable amounts of sennosides [22]. The senna leaf is a relatively common ingredient in weight-loss
        supplement products and "cleansing" products.
Another common natural laxative is castor oil. This oil is derived from castor beans and acts as a stimulant laxative. It has long been used in traditional Indian systems of medicine, including Ayurveda and Unani [23].
Safety



Although these products may be marketed as safe and natural
          alternatives to OTC laxative options, stimulant laxatives can cause both minor and serious
          adverse effects. With normal use, these laxatives can cause abdominal pain, discomfort,
          bloating, cramping, diarrhea, and flatulence. When taken in high doses for long periods of
          time, they can cause serious fluid loss and electrolyte imbalance [24].
The long-term use of laxatives, particularly stimulant laxatives, can also cause a form of dependence, as well as tolerance. In the case of dependence, patients may begin to require the use of a laxative in order to maintain adequate bowel frequency. As for tolerance, patients may require increasing doses of stimulant laxatives in order to continue achieving the desired effect [24].


FIBER



Fiber is commonly mentioned as a "natural" supplement that can assist with weight loss. The most commonly cited explanation for taking fiber for weight loss—particularly fibers that become very thick or gel-like in the gastrointestinal tract—is that it can increase feelings of fullness, resulting in reduced appetite and overall food intake.
Fiber is an important component of the diet. It is
        recommended that all adults consume a minimum amount of fiber every day, with
        recommendations differing depending on age and biological sex. Adult women 19 to 30 years of
        age should consume at least 28 grams daily; those 31 to 50 years of age should consume 25
        grams daily; those 51 or older should consume 22 grams daily. Recommended intake for men is
        higher, at 34 grams daily for those 19 to 30 years of age, 31 grams daily for those 31 to 50
        years of age, and 28 grams daily for those 51 years of age and older [25].
The FDA has an established definition for what can be referred to as a dietary fiber on a product label. This definition essentially states that the fiber must be a naturally occurring, nondigestible carbohydrate that is obtained from plants and has beneficial effects in the body. Fiber can be either water-soluble or water-insoluble. Water-soluble fibers, such as oats, beta-glucans, and barley, help to lower both blood glucose and cholesterol levels. Water-insoluble fibers, such as wheat bran and rice bran, help the body digest food and improve bowel health [26].
Dietary surveys suggest that most adults are not obtaining enough fiber from the diet, so for most adults, increasing fiber intake will be a healthy and beneficial lifestyle modification. Most people can adequately increase fiber intake simply by increasing their intake of certain healthy foods, such as oatmeal, whole wheat cereals, and grains.
Patients who are interested in consuming fiber for the purpose of weight loss may also be
        interested in taking fiber supplements. Most of the popular fiber supplements on the market
        contain blond psyllium (Plantago ovata), which is a
        water-soluble fiber that has shown benefits for constipation, coronary heart disease,
        hyperlipidemia, and diabetes. However, psyllium has not shown benefit for increasing satiety
        or for improving weight loss [27]. In fact,
        a systematic review of various dietary fibers found that many fibers do not increase satiety
        or reduce food intake. The fibers that did not show any benefits included psyllium, corn
        bran, wheat bran, guar gum, and inulin [28].
There are some fibers that appear to modestly reduce food intake and increase satiety in clinical studies. These fibers include beta-glucans (derived from oats or barley), whole grain barley, lupin, and rye bran [28]. It is important to clarify, however, that these fibers have not always been shown to increase weight loss, regardless of their effects on satiety. For example, beta-glucans has been evaluated in multiple small studies, which have shown that it may improve weight loss by only about 0.8 kg when compared with not consuming beta-glucans; it does not seem to affect waist circumference [29]. Other fibers, such as lupin, appear to reduce satiety but, when evaluated specifically for weight loss, do not seem to be beneficial [30].
Finally, there are some fibers that have shown benefit for both increasing satiety and increasing weight loss when combined with other lifestyle changes.
Flaxseed



This common food contains both fiber and oil. The fiber is found in the seed coat gum, whereas the oil is found within the seed itself. Flaxseed powder typically contains fiber, mucilage, lignan, and oil.
A meta-analysis of clinical studies in overweight and obese
          adults shows that consuming flaxseed can modestly reduce body weight by an average of 1.8
          kg when compared with not consuming flaxseed. It also reduces BMI by an average of 0.6
          kg/m2 and waist circumference by 1.2 cm. These results occurred in people consuming at
          least 30 grams daily for at least a few months [31,32].
Some research has also evaluated whether either the isolated flaxseed fiber or the isolated flaxseed oil is beneficial for weight loss. The isolated fiber, or mucilage, may modestly reduce body weight, waist circumference, and BMI when 1,280–2,560 mg is taken daily for 4 months [33]. The oil, on the other hand, does not improve weight loss or other anthropometric measures. However, flaxseed oil is high in omega-3 fatty acids and is considered a healthy component of the diet, regardless of its effects on weight loss [32].

Glucomannan



In clinical studies, glucomannan has both increased
          satiety and modestly increased weight loss. Glucomannan is an indigestible soluble fiber
          that is typically obtained from the roots of the konjac plant (Amorphophallus konjac). Small clinical studies have shown that it can reduce
          body weight by about 5 kg when taken in combination with a calorie-restricted diet. It may
          also modestly reduce BMI, fat mass, and waist circumference. These studies used doses of
          3–4 grams daily, divided into two to three doses throughout the day [34,35].

Inulin



This nondigestible fiber is fermented by the bacteria that naturally reside in the colon. It is found in various plant roots and tubers and is commonly used as a food additive (for bulk). Inulin can also be found in prebiotic and other dietary supplement products.
Some research in overweight and obese females shows that taking inulin 10 grams daily for two months reduces body weight by 2.6 kg when compared with placebo. In studies in which patients increased their levels of physical activity, taking inulin 16 grams daily also reduced BMI [36].

Safety



If patients choose to take a fiber supplement, encourage them to drink plenty of fluids, both for safety and full effect. In order for these fibers to swell up and increase satiety, they must mix with adequate water, typically 500 mL. It is also important for patients to consume enough water to ensure that the fiber supplement reaches the stomach. There have been reports of choking and esophageal obstruction when fiber products are taken without adequate liquids [37].



55. FRUITS AND FRUIT EXTRACTS



It is not uncommon to hear of certain fruits or fruit extracts being recommended as adjuncts for weight loss. In some cases, this may be due to the belief that the fruit will increase metabolism; in other cases, it may be due to the desire to replace unhealthy calories with healthy calories. In yet other cases, certain fruits are recommended due to their status as "superfoods." This term usually implies that a food yields many nutritional benefits but contains only minimal calories.
For example, acai (Euterpe oleracea) is often marketed as a superfood due to its high vitamin and antioxidant content, which is paired with a relatively low sugar content. Similarly, strawberries (Fragaria vesca), which are also high in vitamins and antioxidants, tend to be touted as superfoods. However, acai has not been studied for weight loss, and strawberry, which has been evaluated for obesity in multiple clinical studies, has not shown benefits for weight loss [38,39].
Fruit is a healthy component of the diet. Regardless of whether a specific fruit can actually increase weight loss, substituting other, less healthy food choices with fruit is considered a healthy and beneficial lifestyle change that can improve many measures of cardiovascular health [25].
APPLE



There has been extensive interest in the health benefits of apples, which has led to clinical studies evaluating whole apples as well as apple derivatives, including apple polyphenols and apple cider vinegar.
Small clinical studies evaluating the apple fruit have shown no clear benefit for weight loss. One small study found that people consuming three apples per day lost 1.2 kg, whereas people consuming oat cookies lost 0.9 kg—a negligible difference in weight loss [40]. Similarly, a small study in females with overweight or obesity found that consuming a juice containing blueberry, apple, chokeberry, and cranberry every day does not improve weight loss or any other anthropometric measures when compared to the patient's baseline weight [41].
Apple cider vinegar is another popular product that is sometimes promoted for weight loss. It is made by fermenting apple juice and contains pectin, vitamins, minerals, acetic acid, and citric acid. One small clinical study shows that drinking 15 mL twice daily for three months, along with a calorie-restricted diet, can modestly increase weight loss when compared with the calorie-restricted diet alone [42]. Some people have suggested that apple cider vinegar may improve weight loss by increasing satiety. However, research shows that drinking 30 mL daily for four days does not alter food intake [43].

AVOCADO



The avocado is another popular "superfood" due to its unique texture and flavor and the higher content of protein, fiber, and monounsaturated fats that it offers in comparison to other fruits. It is also rich in potassium, beta-sitosterol, and various micronutrients while being relatively low in sugar.
Although avocado is a popular component of many diets, it is unclear whether it is beneficial for weight loss. In overweight and obese adults, eating half of an avocado with lunch every day increased satisfaction and reduced the desire to eat when compared with not eating an avocado [44]. However, a large observational study has found that habitual consumption of avocado over five years is not associated with lower body weight when compared with no avocado consumption. Similarly, it does not seem to reduce the odds of becoming overweight or obese over that time period [45].

GRAPEFRUIT



Although grapefruits themselves are often recommended as a component of many fad diets, the whole fruit has not been evaluated for this purpose in clinical research. Rather, clinical studies have focused on grapefruit extract supplement products.
Grapefruit extracts are sometimes marketed as "fat burners"
        due to laboratory studies that suggest that the flavonoids found in grapefruit can cause
        lipolysis. Three small clinical studies evaluating one specific product, which contains
        extracts of orange and grapefruit, suggest that taking the extract daily for 12 weeks can
        reduce body weight and body fat percentage in healthy overweight adults when compared with
        placebo. Due to the small size of these studies, any outcomes should be interpreted with
        caution.

POMEGRANATE



This pomegranate fruit, which has gained widespread attention due to a popular juice product, is also often touted as a superfood due to its high antioxidant content. This has led to the use of pomegranate fruit and fruit juice for various purposes, including high blood pressure, diabetes, weight loss, and even improved athletic performance.
Clinical studies of pomegranate have evaluated the extract, juice, and concentrate. A meta-analysis of the available research shows that none of these products improve weight loss when compared with either placebo or a control. However, many of these studies included adults with normal body weight and were not intended to evaluate weight loss as a primary outcome [46]. One small study that focused on weight maintenance suggests that drinking 120 mL of pomegranate juice daily for one month is beneficial for weight maintenance when compared with placebo [47]. Weight loss was not evaluated in this study.

DRUG INTERACTIONS



Certain fruit juices can alter the absorption or metabolism
        of many medications. Depending on the juice, this can be due to the inhibition or induction
        of enzymes that metabolize these medications, such as the CYP enzymes. This can also be due
        to the inhibition or induction of transporters that carry medications into cells, including
        the organic anion-transporting polypeptides (OATP).
Grapefruit is an especially significant culprit and can
        cause major drug interactions with a wide range of medications. Whole grapefruit, grapefruit
        juice, and grapefruit extracts have been shown to inhibit CYP3A4, which is responsible for
        the metabolism of a large number of prescription drugs. A sample list of affected drugs
        includes clopidogrel, amiodarone, atorvastatin, carvedilol, estrogen, and losartan; CYP3A4
        is responsible for the metabolism of hundreds of drugs. The effects of grapefruit on CYP3A4
        can last for at least 48 hours, so simply separating the consumption of grapefruit from
        medications will not prevent an interaction. Generally, patients who are taking medications
        that can interact with grapefruit should avoid grapefruit products altogether.
Apple is a lesser-known cause of drug interactions. Apple juice can inhibit OATP, which can reduce the availability of many oral drugs, including fexofenadine, atenolol, and aliskiren. For example, clinical research shows that taking fexofenadine along with apple juice can decrease the bioavailability of fexofenadine by 78%. However, unlike with grapefruit, the effects of apple are short-lived. Thus, separating drug administration from consumption of apple juice by at least 4 hours may reduce the risk of an interaction.


56. THERMOGENIC AGENTS



Thermogenic agents, often referred to as "fat burning" drugs,
      increase energy expenditure. In the US, there are currently no prescription drugs that are
      classified as thermogenic agents. However, there are a handful of dietary supplement products
      that are marketed and used for this purpose.
CAFFEINE



Perhaps the most popular and well-known thermogenic agent is caffeine. Most people consume caffeine to improve mental alertness via a range of beverages, including coffee, tea, and energy drinks. However, caffeine is also available in dietary supplements, and these products may be marketed for multiple purposes, such as increasing energy levels and enhancing weight loss.
Although caffeine has never been directly evaluated for weight loss, research has established that caffeine intake increases resting energy expenditure, resting metabolic rate, and cellular thermogenesis [48]. Additionally, some clinical research has shown that a single large dose of caffeine can modestly increase fat oxidation during exercise [49]. Proponents of caffeine theorize that these mechanisms of action can contribute to additional weight loss in people who are actively trying to lose weight.
Safety



When used in moderation, caffeine is generally safe. The
          available clinical research indicates that consuming up to 400 mg of caffeine daily is not
          associated with an increased risk of major chronic conditions [50]. This quantity of caffeine can be
          obtained from approximately 4 cups of coffee or 8 cups of green tea.
Higher daily doses of caffeine can increase the risk of
          adverse effects, including palpitations, anxiety, restlessness, and diarrhea. Also,
          chronic use of caffeine can result in tolerance and habituation, which can lead to
          symptoms of withdrawal when caffeine is not consumed [50]. Patients should be counseled on the importance of limiting daily
          caffeine intake to no more than 400 mg.
Keep in mind that only the amount of added caffeine must be stated on product labels. The amount of caffeine from caffeine-containing natural ingredients such as coffee or green tea does not need to be provided. In other words, a beverage that contains coffee with additional caffeine may only state the amount of added caffeine in the beverage; the caffeine that is naturally found in the coffee does not need to be listed on the label. This can make it difficult to determine the total amount of caffeine in a given product.
It is also important to remember that, despite its prevalent use, caffeine can cause a number of drug interactions. Caffeine is metabolized by CYP1A2—drugs that can inhibit this enzyme can increase levels of caffeine in the body, which may increase the risk for caffeine-related adverse effects. There have also been multiple reports of caffeine decreasing the levels of other drugs in the body, which can alter the effects of those medications [51].
Very high doses—about 10–14 grams of caffeine—can be fatal. Although this dose would be difficult to obtain from a caffeinated beverage, it can be accidentally obtained from highly concentrated or purified formulations of caffeine. Concentrated liquid caffeine can contain about 2 grams of caffeine in one-half of a cup. Powdered pure caffeine can contain about 3.2 grams of caffeine in a single teaspoon. This means that powdered pure caffeine can be fatal when taken in a quantity of only 2 tablespoons [52].
Due to the risks associated with pure formulations of caffeine and the multiple reports of death due to accidental overdose, the FDA has deemed these products to be unlawful when sold to consumers in bulk quantities. However, these products can still be purchased online [53].


GREEN TEA



Many weight-loss supplements contain green tea extract. Although it might be assumed that green tea extract is popular for weight loss due to its caffeine content, caffeine is only one component of green tea extract that is thought to promote weight loss. Another substance, called epigallocatechin gallate (EGCG), has been shown to increase the metabolism of calories and fat in early research. The caffeine in green tea is thought to enhance and contribute to this effect [54].
Clinical research evaluating green tea extract for weight loss is conflicting, however. Many clinical studies in adults with overweight and obesity show that taking green tea extract containing about 70–200 mg caffeine and 576–886 of catechins (primarily EGCG) modestly improves weight loss when compared with a control group. The average additional weight loss appears to be only about 1.8 kg, and some clinical studies have shown no additional weight loss with the use of green tea extract [55]. It is possible that some of these studies used decaffeinated green tea products or products with lower quantities of EGCG, which may have reduced any weight-loss effects.
Safety



Green tea (as a beverage) and green tea extract (taken orally) are both generally safe when used in moderation. Some patients have reported bloating, constipation, diarrhea, dyspepsia, flatulence, and nausea with use.
There is some concern that certain green tea extracts may
          cause hepatotoxicity. There have been numerous case reports of hepatotoxicity with green
          tea extracts; however, the actual rate of occurrence is estimated to be about 1 in 2.7
          million patients. It is unclear whether certain factors can increase the risk of liver
          damage, although there is some indication that higher doses of EGCG, and higher peak
          plasma concentrations of EGCG, may be associated with an elevated risk [56].
To reduce the risk of hepatotoxicity, patients with existing liver dysfunction should avoid use. The United States Pharmacopeia (USP) requires all green tea products that are USP-verified to include the following text on the label: "Do not take on an empty stomach. Take with food. Do not use if you have a liver problem and discontinue use and consult a healthcare practitioner if you develop symptoms of liver trouble, such as abdominal pain, dark urine, or jaundice (yellowing of the skin or eyes)" [57].


EPHEDRA



Ephedra, also known as ma huang, used to be a common ingredient in weight-loss supplements. The ephedra plant naturally contains ephedrine, pseudoephedrine, and phenylpropanolamine and has been shown to promote weight loss. However, ephedra has also been associated with serious adverse effects [58].
Ephedra has been linked to numerous cases of heart attack, arrhythmia, stroke, psychosis, seizures, and death. In 2004, after several years of legal wrangling, the FDA banned ephedra products in the United States due to safety concerns [59]. Prior to the ban, ephedra products accounted for 1% of herbal product sales but were responsible for 64% of herbal adverse reaction reports to poison control centers [58].

BITTER ORANGE



Bitter orange (Citrus aurantium), which should not be confused with the commonly consumed sweet orange, is a fruit that is considered too sour to eat raw. Instead, the fruit, as well as its peel and essential oils, are used for flavoring and aroma. Certain substances found in the peel of the bitter orange are also included in weight-loss supplements. In fact, when ephedra was removed from the market, many manufacturers replaced the ephedra in their weight loss products with bitter orange extracts.
For the purposes of weight-loss supplements, the most important chemical in the bitter orange peel is synephrine. This chemical can increase resting energy expenditure, metabolic rate, and fat breakdown. In healthy humans, a single dose of synephrine has been shown to increase fat oxidation during exercise [60]. However, clinical research has shown that taking 6–214 mg of synephrine daily for 8 weeks does not reduce body weight or fat mass when compared with placebo [61].
Some bitter orange supplements also contain a chemical called octopamine. Although this chemical does occur naturally in the peel of the fruit, it is only present in quantities of less than 0.03%. Thus, it is likely that the octopamine found in bitter orange dietary supplements is actually synthetic and has been added in addition to the bitter orange itself [62]. Although animal research has found that octopamine stimulates lipolysis, octopamine appears to have only minimal activity in human fat cells [63].
Safety



Unfortunately, synephrine can cause many of the same
          adverse effects as ephedra, including elevated blood pressure and heart rate [61]. It has also been associated with heart
          attack, seizure, stroke, and serious arrhythmias [64]. Although clinical research on octopamine is lacking, it is chemically
          similar to synephrine and may be associated with many of the same safety concerns [65].
Many weight loss products that contain bitter orange also contain caffeine. The combination of synephrine and caffeine can increase the risk of cardiovascular adverse effects, including QT interval prolongation [66].



57. MISCELLANEOUS AGENTS



There are many dietary supplement ingredients that are marketed for weight loss and yet do not fit into any specific classification. Some of these ingredients are mainstays in the weight-loss market, whereas others come and go as fads and trends change.
BERBERINE



This ingredient has seen a relatively recent surge in
        popularity, obtaining the Internet nickname of "nature's Ozempic." Berberine is a
        yellow-colored alkaloid that is found in the roots and stem bark of multiple plants,
        including European barberry, Oregon grape, phellodendron, and tree turmeric.
Its reputation as a natural alternative to semaglutide, a prescription GLP-1 agonist, has not been earned. Thus far, clinical research suggests that taking berberine 300–3,000 mg daily for 1 to 24 months may modestly reduce body weight by an additional 3 kg when compared to baseline (no placebo control was used) [67]. Most of these studies have been small and have had major methodological issues, limiting any interpretation.
Berberine has the potential to interact with a number of drugs by inhibiting CYP3A4, 2C9 and 2D6. It has been shown to increase blood levels of important medications like cyclosporine, tacrolimus, and midazolam [68,69,70]. Considering its apparent limited benefits for weight loss, patients taking medications should steer clear of berberine.

COLLAGEN PEPTIDES



Collagen is another product that has gained recent popularity for weight loss. This hard, insoluble protein occurs naturally in the human body and is found in the muscles, skin, tendons, ligaments, and connective tissues, including cartilage and bone. There are many different types of collagen; however, types I, II, and III are thought to make up 80% to 90% of all collagen in the human body [71].71
Collagen peptides (hydrolyzed collagen) are the form of collagen typically being promoted for weight loss. Collagen peptides are created by enzymatic degradation of collagen via the use of specific proteinases. This produces shorter peptides with an average size of 3.3 kilodaltons [71].
Although there are many proposed theories as to why collagen peptides may promote weight loss, none of these theories have been validated in research. Similarly, there is limited clinical research evaluating the effects of these supplements for actual weight loss. That being said, for patients still interested in trying them, collagen peptides are generally safe for use and do not have any known drug interactions [72].

CONJUGATED LINOLEIC ACID (CLA)



Conjugated linoleic acid (CLA) is a fatty acid that is found in a typical diet, with sources such as milk products, beef, soybean oil, and safflower oil. Some laboratory research suggests that this fatty acid can promote lipolysis, which has led to interest in its use for weight loss.
Clinical research shows that taking CLA 3.4 grams daily can decrease total body fat mass, increase lean body mass, and reduce waist circumference. Interestingly, however, CLA does not seem to decrease overall body weight or BMI. Doses of greater than 3.4 grams daily do not seem to provide any additional benefit over lower doses [73].
Some patients have reported diarrhea, dyspepsia, flatulence, and nausea with the use of CLA supplements, but CLA is otherwise considered to be generally well tolerated.

GARCINIA



One supplement that has seen fluctuating popularity over the past decade is garcinia (Garcinia gummi-gutta). Garcinia extract contains hydroxycitric acid (HCA), which is thought to reduce the production of fatty acids in the body. However, clinical research on the use of garcinia for weight loss is conflicting, with one meta-analysis suggesting that taking this product for two to three months may increase weight loss by about 1.3 kg when compared with a control group [74].
Although garcinia appears to be generally well tolerated, there is some concern that the HCA found in this ingredient may cause liver damage in some patients. Several cases of liver toxicity have been reported in patients taking garcinia supplements, but it is not clear whether garcinia was the cause of these adverse events. Many patients were taking combination products, including products that contained green tea extract [75].
Garcinia also has serotonergic effects and has been linked to several cases of mania. Its serotonergic activity may also increase the risk of serotonergic side effects, including serotonin syndrome, when used with drugs that have serotonergic activity. In one case report, a patient taking garcinia extract in conjunction with an SSRI experienced serotonin syndrome [76].

GYMNEMA



This plant (Gymnema
          sylvestre) has gained popularity for weight loss due to a very unique mechanism
        of action—altering the sense of taste. Certain chemicals found in gymnema can inhibit the
        ability to taste either bitter or sweet flavors. In some small clinical studies, taking
        gymnema reduced the consumption of sweet foods when compared with taking placebo, suggesting
        that this supplement may help with weight loss [77,78].
However, the clinical studies conducted to date have been small and have shown no clear benefit. These studies used a dose of 300 mg twice daily for 3 months. Although one study found a reduction in body weight, that study did not have a placebo comparator group [79]. Another study that did have a placebo comparator group did not find a reduction in body weight [80].
That being said, gymnema does seem to be generally well tolerated with minimal reported adverse effects. Patients who are interested in altering their taste perceptions as a way to reduce overall food intake could consider taking a gymnema supplement.

PYRUVATE



A specific form of pyruvate—calcium pyruvate—has seen recurring popularity as a weight-loss supplement. Pyruvate is an organic acid that is naturally formed from glucose in the body. Laboratory research suggests that calcium pyruvate increases fat oxidation and reduces weight gain in animals [81].
Several small clinical studies in adults with obesity or hyperlipidemia show that taking pyruvate 6–44 mg daily for up to six weeks, in combination with a low-calorie diet, can increase weight loss by an additional 0.7 kg when compared with various diet and exercise strategies without calcium pyruvate [82,83]. It isn't clear whether calcium pyruvate has any benefits in people who are not on a reduced calorie diet.
Calcium pyruvate is generally well-tolerated, with some patients reporting bloating, diarrhea, and flatulence. Unlike many of the other dietary supplement ingredients used for weight loss, there are no known drug interactions with this product.


58. GENERAL SAFETY CONSIDERATIONS



INHERENT RISKS WITH COMBINATION SUPPLEMENTS



Many weight-loss supplement products contain a large number of ingredients. Any time that multiple ingredients are added to a product, there is an increased risk for adverse effects and interactions. In some cases, these products may also contain "proprietary blends" of ingredients. Proprietary blends are not required to list the actual quantity of each ingredient on the product label. Thus, it can be difficult to determine from the supplement label whether a product with a proprietary blend contains a small or large quantity of a given ingredient.
Misleading Supplement Labels
Many ingredients found in dietary supplements can be listed under a number of different names. For instance, Phaseolus vulgaris can be listed under its scientific name, or under "kidney bean extract," or even under "common bean extract." In some cases, these names may be even more difficult to parse. For example, bitter orange is also called Citrus aurantiam but may also be listed on a product label as neroli oil or orange peel extract. Caffeine can also be hidden on a dietary supplement product label. Some products that contain caffeine may only list the name of a natural ingredient that contains caffeine, such as guarana, cola nut, mate, and/or tea extract. This can make it difficult to determine whether a product contains an ingredient that is likely to introduce a higher risk for adverse effects.
Similarly, while some products may list the amount of the active ingredient on the product label (e.g., in the case of St. John's wort, a product may list its hyperforin content), others will list only the total quantity of the plant. This may be true for a wide range of ingredient types, including fiber, which may only list the quantity of psyllium and not the amount of fiber provided, and apple cider vinegar products, which often do not list the amount of acetic acid present.

PRODUCT QUALITY AND CONTAMINATION CONCERNS



It is very important to recognize that, as a class, dietary
        supplements for weight loss are at an increased risk for adulteration. This means that many
        of these products have been found to contain ingredients that are not listed on the label.
        In fact, the prevalence of adulterated (contaminated) weight loss products is so high that
        the FDA has launched a targeted initiative related to these products. To answer consumer and
        healthcare professional questions about the risks associated with these products, the FDA
        now hosts a Q&A page on the topic [84].
In the vast majority of cases, weight-loss supplements are
        adulterated with sibutramine, a prescription drugs that was removed from the U.S. market in
        2010 due to serious safety concerns. These concerns included heart attack, stroke, and
        arrhythmia. This drug can also interact with a number of medications and is more likely to
        cause serious issues in patients with certain conditions, such as hypertension,
        cardiovascular disease, liver dysfunction, and more.
Third-Party Quality Verification



To ensure that a patient is selecting a high-quality
          dietary supplement product, it is generally best to look for third-party quality
          certification stamps, such as those from USP or NSF. Unfortunately, most dietary
          supplements that are marketed for weight loss do not carry these stamps, increasing the
          likelihood for quality and contamination issues. When a certified product cannot be
          identified, it may be best to counsel patients on foregoing use.



59. CONCLUSION



Despite the exceptional amount of hype surrounding many weight-loss supplements, the majority of these products have not been adequately evaluated for either safety or efficacy. Of the ingredients that have been studied, most have shown either no efficacy or only minimal benefits for weight loss. And some of these ingredients are known to increase the risk for serious adverse effects, including cardiovascular and hepatic adverse effects. Additionally, a number of ingredients that are found in weight-loss supplements can cause serious drug interactions by inducing or inhibiting important drug metabolizing enzymes.
Understanding the reasons that these products are used, as well as their actual risks and benefits, will allow healthcare professionals to help patients sift through the hype, avoid dangerous products, and save money on products that are unlikely to work.
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Type 2 Diabetes: Treatment Strategies for Optimal Care



Course Objective



The purpose of this course is to provide healthcare providers with the information necessary to develop treatment regimens associated with optimal adherence and provide adequate patient education, counseling, and support.

Learning Objectives



Upon completion of this course, you should be able to:
	Apply epidemiologic trends in type 2 diabetes mellitus (T2DM) to current practice so at-risk patient populations can be more easily identified, assessed, and treated for T2DM.
	Utilize knowledge of the pathophysiology and diagnosis of T2DM to create comprehensive treatment strategies that target critical pathways in T2DM development and progression.
	Identify the therapies for T2DM that are supported by contemporary evidence and are in adherence with current guideline recommendations.
	Discuss the risks and benefits of tight glycemic control when setting and achieving A1c targets in patients with T2DM.
	Describe strategies to improve patient adherence to T2DM medication by developing treatment regimens associated with optimal adherence and providing adequate patient education, counseling, and support.




60. INTRODUCTION



Diabetes mellitus describes a group of metabolic diseases that cause prolonged, elevated
      blood glucose levels. This condition affects approximately 38.4 million Americans, or 11.6% of
      the U.S. population [1]. Although there are
      several types of diabetes (including type 1 or insulin-dependent diabetes and gestational
      diabetes), type 2 diabetes mellitus (T2DM) comprises 90% to 95% of all cases [2,3].
The impact of T2DM is shocking. In 2021, it was the eighth leading cause of death, was the underlying cause of an estimated 103,294 deaths, and was identified as a contributing factor to an additional 399,401 deaths in the United States [1]. Much of the morbidity and mortality of T2DM results from the numerous complications associated with the disease, including heart disease, stroke, elevated blood pressure, blindness, kidney disease, and neuropathy [1]. These conditions contribute to a total U.S. cost of diabetes of $413 billion, including $307 billion in direct medical costs and $106 billion in indirect costs such as disability, work loss, and premature mortality [1]. The economic burden of T2DM is paralleled by an equally substantial personal and social burden; T2DM is associated with significant decreases in health-related quality of life [4]. Given the extensive negative impact of T2DM, it is critical that healthcare providers optimize treatment of this condition to minimize its negative effects on morbidity, mortality, and quality of life.

61. EPIDEMIOLOGY OF TYPE 2 DIABETES



INCIDENCE, PREVALENCE, AND TRENDS



Trends in T2DM have rapidly changed in the past 50 years, with a sharp increase in prevalence and incidence seen in the early 1990s and leveling out in the late 2000s. While the prevalence, or total number of existing cases, of T2DM continues to rise, the incidence, or rate of new cases of diagnosed T2DM, has been declining since 2008 [5]. Among adults 18 years of age or older, the age-adjusted incidence of diagnosed diabetes was similar in 2000 (6.2 per 1,000 adults) and 2021 (5.8 per 1,000 adults). A significant decreasing trend in incidence was detected after 2008 (8.4 per 1,000 adults) through 2021 [1,5]. Additional data are needed to determine the cause for the decline and if the incidence will continue to decrease.
The prevalence of T2DM is still increasing, but at a much slower pace than seen in previous decades; this slower rate is thought to be in part due to improved self-management techniques and healthcare services, resulting in patients living longer [5]. One study illustrates the upward trend, noting that the prevalence of diabetes among U.S. adults increased 74% between 1976–1980 and 1999–2004, from 5.08% to 8.83% [6]. During 2001–2020, the age-adjusted prevalence of total diabetes increased among adults 18 years of age and older. Prevalence estimates for total diabetes were 10.3% in 2001–2004 and 13.2% in 2017–2020 [1]. In the United States, the crude prevalence of diagnosed diabetes in adults (age ≥18 years) increased from 6.5% in 2002 to 9.6% in 2022 [7]. In 2010, researchers estimated that the U.S. prevalence of diabetes could be as high as 28% of the total population by 2050, but based on updated trends of diabetes, newer estimates using similar methods estimate that the prevalence of diabetes will be approximately 18% in 2060 [8,9].
Several causes for the extreme increase in incidence of T2DM
        in the late 20th century have been noted. First, the U.S. population is expanding annually,
        resulting in an increase in the number of people with T2DM [10]. Second, rising rates of overweight and
        obesity correlate with the rising incidence of T2DM, as these factors have a positive
        association [5,11]. Rates of obesity were 15% in 1980, 23% in
        1994, 31% in 2000, 35% in 2011–2012, and more than 42% in 2017–2018 [5,12,13]. Among those with
        diabetes, 89.8% of patients are overweight or obese, with 47.1% being obese (body mass index
        [BMI] >30 kg/m2 to ≤39.9 kg/m2) and
        15.7% being classified as severely obese (BMI >40 kg/m2) [1,6]. Third, because T2DM disproportionately affects elderly individuals,
        rising rates of T2DM are anticipated to reflect the steadily growing population of adults 65
        years of age and older [10,14]. It has also been observed that T2DM
        appears to be occurring at a greater frequency in younger adults. Between 1988–1994 and
        1999–2000, the mean age at diagnosis of T2DM decreased from 52 years to 46 years, and in
        2015, more than one-half of new cases were among adults 45 to 64 years of age [5,15]. Rates of incidence, both increasing and decreasing, can be attributed
        to changing diagnostic criteria, improved physician recognition of T2DM, and increased
        public awareness, making additional research necessary to determine if changes in incidence
        rates are due to prevention and treatment strategies or if the rates reflect a shifting
        trend toward earlier onset of T2DM [15].

DISPARITIES



T2DM is marked by a number of disparities among affected groups, most notably within specific racial and ethnic populations. For example, while the number of non-Hispanic White persons in the United States with T2DM far exceeds the number of non-Hispanic Black individuals with this condition, the percentage of non-Hispanic Black individuals with T2DM (12.1%) is significantly greater than that of non-Hispanic White Americans (6.9%) (Figure 1) [1]. Hispanic Americans also appear to be disproportionately affected by T2DM, with studies indicating rates of T2DM to be significantly higher in this population compared to non-Hispanic White individuals (11.7% and 6.9%, respectively) [1]. Asian Americans have a slightly higher rate (9.1%) compared to non-Hispanic White Americans (6.9%) [1]. In addition, the group reporting the largest percentage of T2DM, at 13.6% of the total adult population, is American Indians and Alaska Natives [1]. Increasing numbers of members of high-risk minority groups in the United States contribute to the overall projected rise of T2DM [8]. Therefore, targeting these populations for prevention, intervention, and education is a strategy that can be employed to mitigate the impact of T2DM across the nation.
Figure 1: AGE-ADJUSTED PREVALENCE OF TOTAL DIABETES AMONG U.S. ADULTS BY RACE/ETHNICITY, 2006–2021
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Source: [1]




62. PATHOPHYSIOLOGY OF TYPE 2 DIABETES



RISK FACTORS



A number of predisposing risk factors have been attributed to the development of T2DM, most notably obesity, which affects cellular metabolism, serum free fatty acids, and adipocyte hormone production (Figure 2) [16,17,18]. Other environmental factors, including poor diet (evidenced by increased caloric intake as well as decreased food quality) and decreased activity, amplify these effects, as can certain medications and ongoing stress [16,19]. However, these factors alone are not adequate to initiate T2DM; certain genetic characteristics must also be present. To date, a large number of loci possessing common variants have been implicated in diabetes susceptibility, aided in great part by genome-wide association—a hypothesis-generating approach directed at linking new loci with a disease or trait of interest (in this instance, T2DM) [20,21]. The exact combination of genetic and environmental factors that generates T2DM is as yet unknown, but research continues to elucidate potential contributors.
Figure 2: PATHOGENESIS OF T2DM: IMPACT OF ENVIRONMENTAL AND GENETIC FACTORS ON INSULIN SECRETION AND RESISTANCE
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Source: Reprinted from American Diabetes Association. Pathogenesis. In: Burant CF (ed). Medical Management of Type 2 Diabetes. 7th ed. Alexandria, VA: American Diabetes Association: 2012; 19-28.



IMPAIRED INSULIN SECRETION



Impaired insulin secretion is a key mechanism in the development of T2DM. The framework for this process is built on the understanding that insulin is secreted from beta cells and hyperglycemia occurs when beta-cell secretion of insulin is inadequate respective to the glucose load [22]. In healthy individuals, glucose ingestion (and resultant increase in plasma glucose concentration) triggers the production and release of insulin by pancreatic beta cells [22]. In those with T2DM, insulin response to glucose declines as a result of a functional beta-cell deficiency [23]. This defect has been demonstrated by findings that islet function appears to be approximately 50% of normal at the time of diagnosis and is supported by data from the United Kingdom Prospective Diabetes Study (UKPDS), in which patients who achieved beta-cell function greater than 55% with sulfonylurea monotherapy were less likely to require additional therapy to maintain glycemic targets [24]. Thus, it is now understood that insulin sensitivity is inversely and proportionally related to beta-cell function [24]. These processes are further exacerbated when the inability of the pancreas to adapt beta-cell mass to insulin demand (referred to as pancreas plasticity) results in a decrease in functional beta-cell mass [16]. Studies have revealed an approximate 40% reduction in beta-cell mass in patients with impaired glucose tolerance and a 60% reduction in beta-cell mass in patients with T2DM compared to healthy individuals [24].

THE INCRETIN EFFECT



Incretin hormones, hormones released from gut endocrine cells during meals, also play a significant role in insulin secretion [25]. Glucagon-like peptide-1 (GLP-1) and glucose-dependent insulinotropic polypeptide (GIP) may be responsible for as much as 70% of postprandial insulin secretion in healthy individuals, but demonstrate severely reduced or even absent effects in those with T2DM, often referred to as the incretin effect. This incretin effect is believed to contribute to the impaired insulin regulation and glucagon secretion that are the hallmarks of T2DM, and studies have demonstrated that improved glycemic control in patients with T2DM partially restores the impaired action of GLP-1 and GIP [16].

INSULIN RESISTANCE



Another central mechanism of T2DM is insulin resistance, which is characterized by the failure of insulin to decrease plasma glucose levels through hepatic glucose suppression and stimulation of glucose uptake in skeletal muscle and adipose tissue [22]. Consequently, inefficient glucose utilization is replaced by cellular utilization of fats and proteins. Factors that contribute to insulin resistance are complex and may include defective insulin-mediated cell signaling pathways, decreased muscle glycogen syntheses, and reduced numbers of skeletal muscle, liver, and adipose tissue insulin receptors (particularly in obese individuals). In many cases, insulin resistance may be the earliest detectable marker for T2DM [22]. Patients who transition from normal glucose tolerance to T2DM typically experience a 40% decrease in insulin sensitivity, which is further accentuated by chronic hyperglycemia and elevated free fatty acids.

HEPATIC GLUCOSE OUTPUT



An additional regulator of glucose homeostasis is the liver, which is involved in several processes, including hepatic glucose output/uptake and insulin clearance [26]. In healthy individuals, peripheral glucose uptake is equal to circulatory glucose input from the liver, gut, and kidney [26]. The hyperglycemia of T2DM is the result of abnormally high hepatic glucose output stemming from hepatic insulin insensitivity (unlike healthy individuals, in which hyperinsulinemia would suppress hepatic glucose output) [26]. This increased hepatic glucose output closely correlates with the severity of fasting hyperglycemia. Although the postabsorptive levels of chronic hyperinsulinemia observed in mild hyperglycemia offset hepatic insulin resistance and maintain normal hepatic glucose output, moderate fasting hyperglycemia is associated with significant increases in hepatic glucose output [22].

ADIPOCYTE DYSFUNCTION



Adipocyte dysfunction has been implicated in abnormal metabolism and altered fat disposition, an important pathway of glucose intolerance in T2DM [22]. Excessive caloric intake causes adipocytes to undergo excessive hypertrophy, resulting in adipocyte dysfunction and adipose tissue endocrine and immune reactions [27]. As fat accumulates (with preference to the abdominal-perivisceral region), excessive free fatty acids are released into the portal system [27]. This, combined with the resistance of fat cells to insulin's antilipolytic effects, induces hepatic/muscular insulin resistance and impairs insulin secretion—disturbances that are referred to as lipotoxicity [22]. This phenomenon also causes fat cells to produce excessive amounts of insulin resistance-inducing, atherosclerotic-provoking, and inflammatory cytokines (inducing a state of chronic, low-grade inflammation). It also diminishes fat cells' ability to secrete adequate amounts of insulin-sensitizing adipocytokines [22,27]. All of these effects contribute to the development of insulin resistance, impaired insulin secretion, and ultimately, T2DM.

AMINO ACID METABOLISM



Amino acid metabolism may play a key role early in the development of type 2 diabetes. Studies suggest that the risk of future diabetes is higher in normoglycemic individuals with high fasting plasma concentrations of select amino acids and that amino acid metabolism is disturbed in diabetes [28,29].


63. DIAGNOSIS OF TYPE 2 DIABETES



EVOLVING ROLE OF GLYCATED HEMOGLOBIN (A1C)



Diagnosis of T2DM primarily focuses on glycated hemoglobin (A1c), a shift from historical methods of assessing fasting plasma glucose (FPG) or the two-hour value derived from the 75-gram oral glucose tolerance test (OGTT) [30]. This method of T2DM diagnosis was recommended in 2009 by an international expert committee comprised of representatives from the American Diabetes Association (ADA), the International Diabetes Federation (IDF), and the European Association for the Study of Diabetes (EASD). The recommendation was based on epidemiologic data demonstrating a corresponsive relationship between A1c, FPG, and two-hour plasma glucose (PG) thresholds. A1c offers several advantages over FPG and OGTT, such as improved patient convenience, greater stability, and less daily deviations resulting from stress and illness. However, this test is more costly and has limited availability worldwide. Moreover, limited (controversial) data suggest that glycation rates can vary according to race. Perhaps most importantly, A1c results do not 100% correlate with FPG and the two-hour PG test [30]. Still, the reduced sensitivity of A1c is generally believed to be offset by the benefits of enhanced practicality convenience, thus the recommendation from the ADA, IDF, and EASD.

DIAGNOSTIC CRITERIA




Evidence Based Practice Recommendation

According to the American Diabetes Association, diabetes may be
          diagnosed based on A1C or plasma glucose criteria. Plasma glucose criteria include either
          the fasting plasma glucose, 2-hour plasma glucose during a 75-g oral glucose tolerance
          test, or random glucose accompanied by classic hyperglycemic symptoms (e.g., polyuria,
          polydipsia, and unexplained weight loss) or hyperglycemic crises (i.e., diabetic
          ketoacidosis [DKA] and/or hyperglycemic hyperosmolar state [HHS]).
https://diabetesjournals.org/care/article/48/Supplement_1/S27/157566/2-Diagnosis-and-Classification-of-Diabetes
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According to the ADA, a diagnosis of T2DM can be confirmed in patients whose A1c level is 6.5% or higher. T2DM can also be diagnosed with FPG ≥126 mg/dL, two-hour PG ≥200 mg/dL during an OGTT, or random plasma glucose ≥200 mg/dL in patients with classic symptoms of hyperglycemia or hyperglycemia crisis [30]. Prediabetes—a condition in which glucose levels are below diagnosis criteria but higher than a normal range—can also be diagnosed in those with FPG 100–125 mg/dL, two-hour PG 140–199 mg/dL in OGTT, or A1c level of 5.7% to 6.4%, although the World Health Organization and several other diabetes groups define prediabetes at a FPG of 110 mg/dL [30].
In asymptomatic patients, T2DM testing should be considered in adults of any age with a BMI ≥25 kg/m2 (or ≥23 kg/m2 in Asian Americans) who have one or more additional risk factors for diabetes. Those without risk factors should undergo testing beginning at 35 years of age. Because as much as one-quarter of Americans, and nearly one-half of Asian and Hispanic Americans, with diabetes may be undiagnosed, efforts are underway to assess the efficacy of prediabetes identification in preventing T2DM [30].


64. TREATMENT OPTIONS IN TYPE 2 DIABETES



Several specialty organizations, including the American College of Endocrinology (ACE), the American Association of Clinical Endocrinologists (AACE), and the ADA, have published position papers addressing the standards of care and approach to therapy for patients with diabetes [30,31,32,33]. The American College of Physicians (ACP), in a practice guideline published in 2012, and updated in 2017, provides a good overview of clinical considerations and recommendations for oral therapy (Table 1) [34]. These groups are in agreement that effective management of T2DM requires careful attention to nonpharmacologic and pharmacologic modalities of therapy combined with patient education and self-management training.
Table 1: AMERICAN COLLEGE OF PHYSICIANS RECOMMENDATIONS AND CLINICAL CONSIDERATIONS FOR ORAL MEDICATION IN T2DM
	Recommendations
	
              ACP recommends that clinicians prescribe metformin to patients with type 2
                  diabetes when pharmacologic therapy is needed to improve glycemic control.(Grade:
                  strong recommendation; moderate-quality evidence)
ACP recommends that clinicians consider adding either a sulfonylurea, a
                  thiazolidinedione, an SGLT-2 inhibitor, or a DPP-4 inhibitor to metformin to
                  improve glycemic control when a second oral therapy is considered.(Grade: weak
                  recommendation; moderate-quality evidence)
ACP recommends that clinicians and patients select among medications after
                  discussing benefits, adverse effects, and costs.


          
	Clinical Considerations
	
              Nonpharmacologic therapy includes dietary modifications, regular exercise,
                  lifestyle modifications, and weight loss.
Management of T2DM often involves pharmacologic and nonpharmacologic
                  therapies and includes patient education, evaluation, patient self-management for
                  microvascular and macrovascular complications, treatment of hyperglycemia, and
                  minimization of cardiovascular and other long-term risk factors.
Initiation of pharmacologic therapy is an important approach for the
                  effective management of T2DM when weight loss or lifestyle modification
                  fails.
Metformin effectively decreases glycemic levels when used in monotherapy and
                  combination therapy with a second agent. Metformin also reduces body
                  weight.
Although combination therapy reduces hemoglobin A1c levels more effectively
                  than monotherapy, it is associated with more adverse events.
The DPP-4 inhibitors saxagliptin and alogliptin may increase the risk for
                  heart failure, especially in patients who already have heart or kidney
                  disease.
Metformin is considered safe for patients with mild chronic kidney disease
                  and some patients with moderate kidney impairment (but is contraindicated in those
                  with an estimated glomerular filtration rate <30 mL/min/1.73
                    m2).


          


Source: [34]


LIFESTYLE MODIFICATION



Diet



Despite skepticism by some clinicians, providing dietary information to patients has been found to be an effective intervention. The U.S. Preventive Services Task Force, an independent panel of experts in primary care and prevention that systematically reviews the evidence of effectiveness and develops recommendations for clinical preventive services, found good evidence that medium-to high-intensity counseling interventions can produce medium-to-large changes in average daily intake of core components of a healthy diet (including saturated fat, fiber, fruits, and vegetables) among adult patients at increased risk for diet-related chronic disease [35]. Instead of counseling patients about specific diets, it is more useful to focus on healthy eating.
In a retrospective review of 125 obese patients (who also met the criteria for metabolic syndrome) enrolled in a weight-loss program, a mean weight loss of 15% of initial body weight resulted in an average 19 mg/dL decrease in fasting glucose [36]. Weight reduction of as little as 5% body weight (often as little as 5 to 10 pounds) is associated with lower incidence of diabetes and related complications.
Reviewing and modifying diet is one of the most important steps in helping patients manage diabetes and, if indicated, lose weight. Strong evidence shows that eating patterns that are low in calorie density improve weight loss and weight maintenance and moderate evidence suggests that healthy eating patterns are associated with a reduced risk of T2DM in adults [37]. The U.S. Department of Agriculture Food Patterns and the Dietary Approaches to Stop Hypertension (DASH) Eating Plan are examples of eating patterns that are low in calorie density. In addition, patients with diabetes are advised to consume less sodium per day (less than 1,500 mg) than the maximum recommendation for healthy adults [37].
As a simple rule, to induce weight loss, patients' caloric intake should be reduced by 500–1,000 calories per day from the current level. This reduction will produce the recommended weight loss of one to two pounds per week in most patients [37].
Because of the complexities associated with diet-related behavior and because meal planning is so important to diabetes management, medical nutrition therapy provided by a registered dietitian is advocated [30,32,38]. Medical nutrition therapy is defined as nutritional diagnostic, therapy, and counseling services for the purposes of disease management, which are furnished by a registered dietitian or nutrition professional. Medical nutrition therapy, when provided by a registered dietitian, is reimbursed by the Medicare program [38,39]. Whenever possible, healthcare providers should be prepared to work with dieticians as part of an interdisciplinary diabetes care team. Frequently, however, access to a dietician is not feasible for patients whose healthcare plans do not cover this service or for those who live in remote geographic areas. In some settings, a nurse may assume responsibility for teaching dietary management to patients with diabetes.

Physical Activity



The primary benefit of exercise to people with diabetes is that it has been found to increase glucose utilization by the tissues, thereby lowering blood glucose concentration [40]. In some people with T2DM, a regular program of physical activity can increase insulin sensitivity to the degree that medications can be reduced or discontinued. Because people with diabetes are at increased risk for heart disease, exercise has the added benefit of its favorable effect on cardiovascular status. The benefits of regular exercise to people with diabetes can be summarized as:
      
	Improved insulin sensitivity
	Reduction in body fat and weight
	Reduction in incidence of cardiac disease
	Improved lipid profile
	Increase in high-density lipoproteins
	Improved control of hypertension
	Improved self-esteem
	Reduced psychological stress


The ADA, along with other authorities, recommends at least 150 minutes of moderate intensity aerobic exercise per week [40,41]. (The ADA encourages 200 to 300 minutes of physical activity per week for long-term weight maintenance [30]). Adults with T2DM should engage in both aerobic and resistance training for optimal glycemic outcomes. Because reduction in insulin resistance from a single bout of exercise lasts for 24 to 72 hours afterward, there should be no more than two consecutive days between exercise sessions [40].
It is important to inform patients that assuming a more active lifestyle does not necessarily mean that they must adopt a structured exercise program. Experts advocate the benefits of incorporating moderate-intensity exercise into everyday activities. For example, making it a habit to use stairs instead of an elevator on a regular basis contributes to a more active lifestyle with cardiovascular benefits. Likewise, keeping active by doing such routine tasks as walking the dog, raking leaves, or washing the car can also be beneficial. It is suggested that, if done in increments lasting at least 10 minutes per session with an accumulation of 30 minutes or more per day, these types of activities can increase overall health and fitness [40,41].
Although physical activity can provide health benefits to a variety of patients, individuals with diabetes should be advised to seek a physician's approval before beginning an exercise program if they plan to engage in something more vigorous than brisk walking [40]. Several comorbidities associated with diabetes must be considered prior to recommending a more strenuous exercise program to ensure the program is safe and enjoyable. The role of routine stress testing before beginning an exercise program is controversial [40].
Patients who use insulin or sulfonylureas are at risk for hypoglycemia during or after exercise if proper adjustments are not made. Several factors influence the blood glucose response to exercise, including the timing, amount, and intensity of the exercise. Patients at risk for hypoglycemia are advised to carefully monitor their blood glucose before and after exercise to determine their response to a particular activity. Adjustments to medications and/or food intake can then be made prior to exercise based upon these findings.


PHARMACOLOGIC TREATMENT CONSIDERATIONS



Treatment of T2DM should be administered with the goal of conserving beta-cell function and mass, delaying disease progression, and preventing complications [2]. Due to the heterogenic nature of T2DM, treatment of this condition should not be approached with a "one-size-fits-all" mindset [32]. Instead, therapeutic selection should be individualized based on the patient's specific characteristics. A1c level is typically used to monitor long-term glycemic control and can help to indicate treatment inefficiency and guide therapeutic selection and adjustment [2]. Target A1c levels vary according to organization, but most recommend an A1c level of either ≤7% or ≤6.5%. (Further discussion of A1c targets is provided in the next section.) Although lifestyle modification, such as weight reduction and increased physical activity, continues to be the cornerstone of diabetes therapy, this approach may not sufficiently control A1c depending upon the extent of disease progression. When this is the case, a number of different pharmacotherapies can be used either alone or together to help patients achieve their target A1c level (Table 2) [30,31]. When selecting therapy, it is important to remember several points: duration of disease correlates with decreased beta-cell function, the desired degree of A1c decrease can help to guide therapeutic selection, and side effect profiles of T2DM medications vary substantially and should be incorporated into treatment decisions [2]. It is also important to consider the patient's preferred route of administration and any comorbid conditions (e.g., obesity, cardiovascular disease, depression, or osteoporosis) [2]. After these factors are assessed, treatment selection can more successfully address both treatment goals and patient preferences.
Table 2: PROFILES OF ANTIDIABETIC MEDICATIONS
	Benefits/Risks	Medications
	MET	GLP-1 RA	SGLT-2i	DPP-4i	AGi	TZD	SU/GLN	COLSVL	BCR-QR	Insulin	PRAML
	Hypoglycemia	Neutral	Neutral	Neutral	Neutral	Neutral	Neutral	
                SU: Moderate to severe
GLN: Mild


              	Neutral	Neutral	Moderate to severe	Neutral
	Weight	Slight loss	Loss	Loss	Neutral	Neutral	Gain	Gain/Neutral	Neutral	Neutral	Gain	Loss
	Renal adjustment	
                Contraindicated if eGFR <30 mL/min/1.73m2

              	Insufficient evidence	Check medication-specific eGFR thresholds	Dose adjustment necessary (except with linagliptin)	Not recommended	Neutral	Moderate to severe/Mild	Neutral	Neutral	Moderate to severe	Neutral
	GI symptoms	Mild to Moderate	Moderate	Neutral	Neutral	Moderate	Neutral	Neutral	Mild	Moderate	Neutral	Moderate
	CHF	Neutral	Unclear	Reduced risk	Moderate	Insufficient evidence	Possible increased risk/Neutral	Neutral	Neutral	Safe	Moderate	Insufficient evidence
	ASCVD	Neutral	Safe	Possible benefitb	Neutral	Insufficient evidence	May reduce stroke risk	Neutral	Neutral	Safe	Possible benefit	Insufficient evidence


Source: [31]


Biguanides




Evidence Based Practice Recommendation

According to the American Diabetes Association, metformin is the
            preferred initial pharmacologic agent for the treatment of type 2 diabetes
https://www.acpjournals.org/doi/10.7326/M20-2470

             Last Accessed: February 19, 2025
Level of Evidence: A (Well-designed
            clinical trials or high-quality meta-analyses)


Biguanides, specifically metformin, are the most widely used first-line T2DM medication. Both the AACE/ACE and the ADA/EASD recommend metformin as first-line therapy in most patients with T2DM, except where contraindicated [31,32]. Biguanides inhibit expression of hepatic gluconeogenic genes, thereby reducing fasting plasma glucose levels [2]. Metformin offers several benefits, including an oral route of administration (to be dosed once or twice daily) and a weight-neutral, non-hypoglycemia-inducing side-effect profile [32]. In addition, generic formulations of metformin are available, which may be preferred in patients who are unable to afford the cost of this agent due to high co-pays or lack of prescription insurance [2].
However, metformin is associated with gastrointestinal side effects and should be avoided in patients at risk for lactic acidosis (rare) [32]. Another drawback of metformin lies in its clearance through the kidneys. Historically, one of the most important risk factors for elevated metformin concentrations (leading to lactic acidosis) was the inability to clear the drug efficiently [42]. As a result, there was a long-standing FDA warning contraindicating metformin in men and women with serum creatinine concentrations ≥1.5 mg/dL and ≥1.4 mg/dL, respectively. However, in 2016, after a review of literature, the FDA removed this warning and labeling now indicates that metformin can be safely used in those with mild kidney function impairment and in some patients with moderate impairment [31,32,42,43]. Because this treatment is typically unable to maintain long-term glycemic control throughout the duration of the disease, additional therapy is typically necessary [2]. Metformin can be easily combined with other T2DM agents, including secretagogues, dipeptidyl peptidase-4 (DPP-4) inhibitors, thiazolidinediones (TZDs), GLP-1 agonists, and insulin. Additionally, there is ongoing acceptance that other approaches (e.g., GLP-1 agonists, sodium-glucose cotransporter 2 inhibitors [SGLT2i]) may be appropriate in the setting of ASCVD, CHF, and diabetic kidney disease [31; 32].

Secretagogues



Secretagogues (meglitinides), one of the oldest classes of oral antidiabetic agents, work to stimulate insulin release through the closure of adenosine triphosphate-sensitive potassium channels on pancreatic beta cells [44]. Thus, they are most useful in cases where beta-cell function is still detectable [2]. Despite the fact that secretagogues quickly and effectively lower A1c, they are not considered a first-line treatment due to the short-term sustainability of this effect [2,32].
The various secretagogues have different profiles. Sulfonylureas are relatively long-acting secretagogues that can decrease both fasting plasma and postprandial glucose levels, whereas glinides are short-acting secretagogues that decrease postprandial glucose levels only [2]. These oral agents are intended to be taken with meals; the morning meal if dosed daily, or the morning and evening meals (or bedtime with food) for twice-daily dosing [2]. Both types of secretagogues are associated with modest weight gain and risk of hypoglycemia, although glinides may carry a lower risk of the latter [31]. In addition, some studies have suggested these agents may be associated with a secondary failure rate in excess of other T2DM drugs resulting from exacerbation of islet dysfunction [45]. The central benefit of secretagogues is cost. These agents have generic equivalents, and many are available in combination with other drugs, such as metformin or the TZD pioglitazone [2].

Thiazolidinediones



TZDs enhance glucose uptake in peripheral tissue, improving insulin sensitivity in skeletal muscle (thereby lowering both fasting plasma and postprandial glucose levels) and reducing hepatic glucose production [2,32]. The beneficial effects of TZDs on blood glucose levels appear to be more durable and longer lasting compared to metformin and the secretagogues [2]. This drug class has been found in clinical trials to reduce visceral adipose tissue and carotid intima-media thickness [2,46,47]. TZDs can worsen fluid retention and should not be used in persons with symptomatic heart failure [31]. It is important to note that TZDs require the presence of insulin (either endogenous or exogenous) for adequate glucose uptake into peripheral tissue, and beneficial effects are not typically observed until four to eight weeks of therapy [2]. Still, when used as a second-or third-line therapy, TZDs can be highly effective, especially when used early in the disease course and combined with other antidiabetic agents. Pioglitazone is now the only TZD that is approved for T2DM. In 2010, use of the TZD rosiglitazone was restricted by the FDA after studies linked the drug to increased risk of myocardial infarction [48,49]. The agency continued to monitor the drug's safety, and, in 2013, removed several of the prescribing and dispensing restrictions. In 2015, the FDA removed the final remaining restrictions placed on the use of rosiglitazone [50]. The weight gain that is associated with pioglitazone is counter-balanced by a low risk for hypoglycemia and an oral dosing scheme that does not necessarily require food [2]. Pioglitazone has also been associated with an increased risk for bladder cancer. Although this is still being studied, the FDA recommends that the use of pioglitazone be avoided in patients with active bladder cancer [48,51].

GLP-1 Agonists



Because GLP-1 release in the gut has been found to play a key role in postprandial insulin secretion, GLP-1 agonists have been developed to help stimulate insulin and amylin secretion from pancreatic beta cells in a glucose-dependent fashion and suppress postprandial glucagon secretion, leading to decreased hepatic gluconeogenesis, slowed gastric emptying, and consequentially, increased satiety [2,32]. These agents provide 6 to 10 times more pharmacologic concentrations of GLP-1 than the endogenous hormone. The reduction in appetite caused by GLP-1 agonists offers an advantage of weight loss, which is modest in most cases but can be significant in some individuals [1,31]. However, use of this agent can be limited by nausea and vomiting, particularly during the early phase of treatment, as well as by its injectable route of administration and the potential for increased risk of pancreatitis [1,31].
There are long-acting (liraglutide, exenatide, dulaglutide, semaglutide) and short-acting (exenatide, lixisenatide) GLP-1 agonists. Long-acting agents can be dosed once weekly, while short-acting therapies require twice-daily administration with meals [2]. Long-acting GLP-1 agonists appear to help reduce triglyceride levels and free fatty acids, and short-acting GLP-1 agonist use has been associated with a reduced likelihood of cardiovascular events compared to other glucose-lowering agents [2]. These agents are not approved as first-line therapy but are effective in combination with other agents including metformin, pioglitazone, sulfonylureas, and basal insulin (although concomitant use with secretagogues or insulin may increase the risk of hypoglycemia) [2,48].

DPP-4 Inhibitors



DPP-4 inhibitors (alogliptin, saxagliptin, linagliptin, sitagliptin) also target GLP-1 and the incretin effect. But unlike GLP-1 agonists, DPP-4 inhibitors restrict DPP-4 to prevent enzymatic inactivation of endogenous GLP-1, thereby prolonging the availability of endogenous GLP-1 and increasing GLP-1 concentrations in the gastrointestinal tract [2]. By inhibiting more than 80% of DPP-4 activity over a 24-hour period, these agents produce an estimated 1.5-to 4-fold increase in active postprandial GLP-1 levels, resulting in increased insulin and amylin secretion from beta cells and decreased glucagon secretion and liver glucose production [2]. DPP-4 inhibitors offer many benefits, including oral route of administration (with or without food), low hypoglycemia risk, a weight-neutral profile, and a potential cardiovascular benefit [2,31]. They are also associated with a lower incidence of nausea and vomiting compared to GLP-1 agonists. However, like TZDs, DPP-4 inhibitors require the presence of insulin (either endogenous or exogenous) for efficacy [2]. These second-or third-line drugs are often used in combination with other agents; they have been studied and are often used with metformin, pioglitazone, sulfonylureas, and basal insulin [2].

Sodium-Glucose Co-Transporter 2 (SGLT2) Inhibitors



Canagliflozin, the first in the new class of diabetes medications referred to as sodium-glucose co-transporter 2 (SGLT2) inhibitors, was approved by the FDA in 2013, with dapagliflozin and empagliflozin approved in 2014, ertugliflozin approved in 2017, and bexagliflozin approved in 2023 [48,52,53,54]. This class acts by inhibiting SGLT2 in the proximal renal tubules, which reduces reabsorption of filtered glucose from the tubular lumen and lowers the renal threshold for glucose. SGLT2 is the main site of filtered glucose reabsorption, and reduction of filtered glucose reabsorption and lowering the renal threshold result in increased urinary excretion of glucose and improved plasma glucose concentrations. The recommended initial dose of canagliflozin is 100 mg once daily prior to the first meal of the day [48,52]. The dose may be increased up to 300 mg/day, unless the patient has impaired renal function. Dapagliflozin is dosed at 5 mg once daily in the morning and may be increased to 10 mg/day, while empagliflozin is started at 10 mg daily and may be increased to 25 mg per day, if necessary. Ertugliflozin is dosed at 5 mg once daily to a maximum of 15 mg daily [48,53,54]. The daily dose of bexagliflozin is 20 mg every morning [48]. These agents are approved for use with diet and exercise to improve the control of T2DM in adult patients. They have been studied for use as monotherapy and in combination with other antidiabetics, including metformin, sulfonylureas, pioglitazone, and insulin [52,53,54]. The most common side effects are vulvovaginal candidiasis and urinary tract infection.
An FDA safety review has resulted in new warnings to the labels of all SGLT2 inhibitors about the risks of ketoacidosis and serious urinary tract infections, which could result in hospitalization [55]. The review identified 73 cases of ketoacidosis in patients with type 1 or type 2 diabetes treated with SGLT2 inhibitors between March 2013 and May 2015. In addition, 19 cases of life-threatening blood and kidney infections that started as urinary tract infections were reported between March 2013 and October 2014. The FDA advises that patients should stop taking their SGLT2 inhibitor and seek immediate medical attention if any symptoms of ketoacidosis arise (e.g., dehydration, excessive thirst, excessive or frequent urination). The agency also recommends that healthcare providers assess for ketoacidosis and urinary tract infections in patients with suggestive symptoms, and discontinue the drug and institute treatment promptly if ketoacidosis is suspected [48,55]. In 2017, the FDA added a boxed warning to canagliflozin due to an increased risk of leg and foot amputation, as confirmed by data from two large clinical trials [56]. In 2018, the FDA issued a warning about rare but serious necrotizing fasciitis of the perineum associated with SGLT2 inhibitor therapy [57]. In 2020, with a revision published March 2022, the FDA approved changes to the prescribing information for SGLT2 inhibitors recommending that they be stopped temporarily before scheduled surgery [58]. Canagliflozin, dapagliflozin, empagliflozin, and bexagliflozin should each be stopped at least three days prior to surgery, and ertugliflozin should be stopped at least four days prior to surgery [48,58].

Other Non-Insulin Agents



Amylin, or islet amyloid polypeptide, is co-secreted with insulin in the islets of Langerhans of patients with diabetes [59]. Amylin directly targets the brain and indirectly targets the gastrointestinal tract, pancreas, and liver to delay gastric emptying, induce satiety, and suppress postprandial glucagon secretion [2,48]. Pramlintide is an amylin analogue that works synergistically with insulin to decrease hepatic gluconeogenesis [2,48,59]. As an injectable monotherapy, this agent carries a low risk of hypoglycemia. It also imparts weight-loss and cardiovascular benefits [2]. Pramlintide is approved for use as an adjunct to bolus insulin therapy (with or without metformin or sulfonylureas) and is therefore typically used later in the disease course [48].
Dopamine agonists also work directly on the brain to increase dopamine levels, resulting in decreased hepatic glucose output and postprandial glucose levels [2]. Like amylin analogues, dopamine agonists are associated with weight loss and beneficial cardiovascular effects and have little association with hypoglycemia. They, too, are infrequently used as first-or second-line agents, as studies of these agents as combination therapy are limited.
AGIs work in the gastrointestinal tract to decrease postprandial excursions by delaying the absorption of carbohydrates [2]. Due to their side effects (primarily flatulence), these agents are infrequently used in the United States [2,31].

Insulin



Exogenous insulin works much like endogenous insulin in that it causes cells in the liver, muscle, and fat tissue to take up glucose from the blood and store it as glycogen. Due to the progressive nature of T2DM, injectable or inhaled insulin therapy is typically required at some point in the disease course, with the goal of creating as normal a glycemic profile as possible without causing unacceptable weight gain or hypoglycemia [32]. Basal insulin is usually offered first when insulin therapy becomes necessary, as this approach offers relatively uniform insulin coverage over a 24-hour period, with peakless time-action curves producing a more consistent effect [31,32]. Intermediate-acting, long-acting, and insulin detemir formulations are available, with the latter two offering a slightly lower risk for overnight hypoglycemia and weight gain.
Due to progressive diminution of insulin secretory capacity, prandial insulin therapy with short-acting insulins is typically initiated eventually [31]. These types of insulin provide improved (and more affordable) postprandial glucose control but have more complicated pharmacokinetic profiles. At all times, insulin therapy should be tailored to an individual patient's prevailing glucose trends and dietary/exercise habits.


GUIDELINE RECOMMENDATIONS



The ACE, the AACE, and the ADA have each provided guidelines for the step-wise selection of therapies for T2DM [30,31,32,33]. Lifestyle modification (e.g., healthy diet, weight control, increased physical activity) is recommended as a first step in glycemic control, although a consensus statement from the AACE/ACE states that lifestyle optimization efforts should not delay needed pharmacotherapy in higher risk individuals [31]. The AACE/ACE emphasize that minimizing risk of weight gain and promoting weight loss in patients with adiposity-based chronic disease should be a high priority [31].
Should pharmacotherapy become necessary, metformin should be the initial drug of choice, although an AACE/ACE algorithm denotes that TZDs, sulfonylureas, DPP-4 inhibitors, or GLP-1 agonists can be used alone or together for therapeutic initiation depending on the presenting A1c level and with consideration of other factors [31]. Two-or three-drug combinations with metformin plus other oral antidiabetes drugs are recommended when first-line therapy is deemed inadequate, with all organizations agreeing that insulin should be reserved for failure of triple combination therapy. To measure efficacy, all groups recommend regular assessment of A1c. Although target A1c levels vary slightly according to organization, all agree that elevated A1c indicates treatment inadequacy and warrants treatment escalation.


65. ISSUES SURROUNDING TIGHT GLYCEMIC CONTROL



It has been well documented that poor glycemic control is associated with additional disease and economic burden. Uncontrolled blood glucose has been found to impose multiple care requirements, additional healthcare costs, and greater risk of disabling complications such as diabetic retinopathy, chronic kidney disease, and cardiovascular disease [32,60]. Likewise, reducing A1c levels has been shown to significantly reduce the risk for microvascular complications. Therefore, it seems reasonable T2DM outcomes should universally improve as A1c decreases. However, some evidence has shown that tight glycemic control, defined as A1c ≤6.5%, may impose additional risks compared to a more modest A1c level of <7.0% [61]. As a result, a divergence in recommended A1c targets has occurred in guideline recommendations, causing confusion and disagreement among providers who care for patients with T2DM.
The AACE recommends an A1c target level of ≤6.5% unless contraindicated by specific factors, such as age and hypoglycemia risk [31]. The AACE emphasizes that "the key word is 'safe' with consideration of patient-specific characteristics that would recommend a less stringent A1c target (e.g., 7% to 8%)" [31]. This goal is different than that set forth by the ADA and EASD, which recommend a target A1c of <7.0% [32]. In addition, in 2018, the ACP controversially recommended a target A1c of 7% to 8% for most patients with diabetes [62,63]. The recommendation for tight glycemic control by the AACE is based on data from numerous older trials. The Diabetes Control and Complications Trial, the Epidemiology of Diabetes Interventions and Complications Study, and the UKPDS trial data between 1993 and 2008 are supportive of an A1c target of ≤6.5%, as are findings from the 2000 Kumamoto Study and the Steno-2 trial by Gaede et al. [64,65,66,67,68,69,70,71,72]. Although some of these trials are relatively dated, further evidence was provided by three landmark trials: the Action to Control Cardiovascular Risk in Diabetes (ACCORD) study, the Action in Diabetes and Vascular disease (ADVANCE) trial, and the VA Diabetes Trial (VADT) [73,74,75]. In these studies, lower A1c levels correlated with reduced incidence of microvascular and sometimes macrovascular complications.
Of these studies, the ADVANCE trial provides a particularly strong rationale for tight glycemic control, as it was designed specifically to evaluate the effect of intensive glycemic control on death from cardiovascular disease, nonfatal myocardial infarction or nonfatal stroke, and new or progressing neuropathy or retinopathy [61,74]. More than 11,000 patients with T2DM were enrolled in this trial, with a median age of 67 years, a median duration of T2DM of 8 years, and a mean A1c of 7.5% upon study entry. Patients were required to have a history of major macrovascular or microvascular disease or at least one risk factor for macrovascular disease. Outcomes of this study revealed no adverse effects of intensive glycemic therapy (with an A1c target of ≤6.5%). In fact, tight glycemic control was associated with a non-significant trend toward lower cumulative mortality and a beneficial effect on macrovascular and microvascular complications (when assessed collectively) [61]. Both intensive and standard glycemic control groups also experienced improvements in blood pressure and low-density lipoprotein cholesterol levels.
These findings have been supported by other studies. A 2011 meta-analysis evaluated the effect of intensive glucose-lowering treatment on all-cause mortality, cardiovascular death, and microvascular events in T2DM [76]. In this meta-analysis, intensive therapy was associated with reductions in risk of non-fatal myocardial infarction and microalbuminuria, as well as a 9% reduction in all-cause mortality and a 14% reduction in cardiovascular death, causing authors to conclude that intensive glucose-lowering treatment demonstrated "limited benefit." In a 2010 meta-analysis assessing the impact of intensive versus standard glucose control on microvascular and macrovascular complications in both type 1 and type 2 diabetes in more than 30,000 patients, intensive glucose control was found to reduce the risk of developing microvascular complications, including retinopathy, nephropathy, and neuropathy, by 25% to 76% [77]. Moreover, intensive control was associated with a 10% to 15% decrease in nonfatal myocardial infarction, particularly in patients with T2DM. Similar results were demonstrated in a separate 2010 meta-analysis studying the effect of intensive glucose control on all-cause and cardiovascular mortality, myocardial infarction, and stroke in T2DM [78]. In this analysis of six reports from four randomized trials including more than 27,000 patients, intensive glucose control (mean A1c: 6.6%) was associated with a 14% reduction in non-fatal myocardial infarction, but it did not affect mortality or the risk for non-fatal stroke. Although two of the studies noted a significantly increased risk of hypoglycemia in intensive glycemic control groups, none concluded that this risk definitively outweighed the benefits of this strategy to lower A1c target [76,77].
Alternatively, some data challenge the importance of tight glycemic control in T2DM. In the VADT study, no beneficial effect of intensive glycemic control was observed when the entire study population was taken into consideration [61]. In fact, a deleterious effect was observed in association with tight glycemic control in patients who had T2DM for 15 years or more. This is suggestive of a potential "window of opportunity" early in the disease course for intensive control that closes over time [61]. Moreover, in the ACCORD study, the intensively treated group experienced a number of negative effects, including a three-fold increased risk of hypoglycemia and severe hypoglycemia and excessive weight gain—a well-known risk factor for increased mortality [61]. However, it is important to note that in the ACCORD trial, a 1.4% reduction in A1c was achieved within four months in the intensive control group [61]. The more gradual reduction in A1c observed in the ADVANCE trial may have influenced the apparent beneficial effect of intensive glycemic control on outcomes [61]. Still, in the ADVANCE trial, much like in the ACCORD study, excessive weight gain (and associated morbidity and mortality) was positively correlated with intensive glycemic control. Likewise, in a 2011 meta-analysis of 14 clinical trials involving approximately 28,600 patients with T2DM, intensive glycemic control did not appear to significantly impact the relative risk of all-cause or cardiovascular mortality, and study authors were unable to find sufficient evidence for the beneficial effect of intensive control on microvascular outcomes [79]. Given the severe risk of hypoglycemia that was found to accompany intensive glycemic control (with a 30% increased relative risk), authors concluded that intensive glycemic control does not appear to reduce all-cause mortality and that data fail to clearly demonstrate a benefit on cardiovascular mortality, non-fatal myocardial infarction, or microvascular complications. Other questions remain regarding the benefit of intensive glycemic control in T2DM, including duration of follow-up required to demonstrate beneficial effects, extent of influence glycemic control has on outcomes (given the numerous risk factors in T2DM), and extent of influence glycemic control has on pre-existing macrovascular outcomes [61].
A review of the literature on the impact of tight glycemic control in patients with T2DM, which included systematic reviews, meta-analyses of contemporary randomized trials, and guidelines, found no significant impact of tight glycemic control on the risk of dialysis/transplantation/renal death, blindness, or neuropathy and no significant effect on all-cause mortality, cardiovascular mortality, or stroke. The authors did find a consistent 15% relative-risk reduction of nonfatal myocardial infarction. Between 2006 and 2008, most statements (47% to 83%) endorsed the benefit of tight glycemic control. After 2008 (ACCORD), only a minority (21% to 36%) did [80].
Based on these data, it appears that although tight glycemic control may have a beneficial effect on microvascular outcomes and mortality, the risk for hypoglycemia and weight gain that accompany this therapeutic approach might detract from the appeal of this strategy. While most experts concede that the evidence is currently inconclusive, future studies are anticipated to shed further light on this subject. In the interim, it is important that physicians weigh the risks and benefits of intensive glycemic control when setting A1c targets in their patients.
PATIENT AGE



Patient age must also be considered when assessing the risks and benefits of intensive glycemic control. Hypoglycemia (especially severe hypoglycemia) poses a considerable risk to elderly patients [81]. The hypothesized benefit of intensive glycemic control in this population stems from improved cardiovascular outcomes. However, the ACCORD, ADVANCE, and VADT trials failed to demonstrate a positive correlation between intensive glucose control and reduced cardiovascular events [82]. In fact, the ACCORD study found that intensive glucose control was associated with an increased risk for cardiovascular and all-cause mortality in certain cases [82]. On the other hand, a 10-year follow-up of the tight glucose intervention arm of the UKPDS study demonstrated reduced risk for myocardial infarction, diabetes-related death, and all-cause mortality, indicating a long-term benefit of intensive glycemic control that eventually translates into a protective cardiovascular effect. These findings suggest that intensive control may provide a cardiovascular benefit if initiated early in the disease course, but not in elderly patients with advanced T2DM [81,82]. Despite the prospective cardiovascular benefits of an A1c level ≤6.5%, achieving reduced A1c levels without exposing elderly patients to increased hypoglycemia-related risk is challenging. It is therefore critical that A1c targets be individualized in this patient population so reduced A1c is not achieved at the expense of overall patient health. Medical, psychological, functional (i.e., self-management abilities), and social domains should be assessed in this patient population to determine appropriate treatment targets and therapeutic approaches. Elderly patients also should be screened for polypharmacy, cognitive impairment, depression, urinary incontinence, fall risk, persistent pain, and frailty as these may affect diabetes self-management and diminish quality of life [30]. Factors that favor more stringent glycemic goals include [30]:
    
	Short diabetes duration
	Low hypoglycemia risk
	Low treatment risks and burdens
	Pharmacotherapy with cardiovascular, kidney, weight, and other benefits
	No cardiovascular complications
	Few or minor comorbidities


Conversely, factors that favor less stringent glycemic goals include [30]:
    
	Long diabetes duration
	High hypoglycemia risk
	High treatment risks and burdens
	Pharmacotherapy without nonglycemic benefits
	Established cardiovascular complications
	Severe, life-limiting comorbidities




66. THE ROLE OF ADHERENCE IN ACHIEVING TREATMENT GOALS



As with many chronic diseases, medication adherence is a significant barrier to optimal outcomes in T2DM. Adequate adherence to T2DM therapies, which is typically defined as collecting and/or taking >80% of prescribed medication, appears to vary significantly, although the vast majority of studies on this topic report some level of nonadherence among most patients with T2DM. An estimated 36% to 93% of individuals with T2DM are believed to practice inadequate adherence to oral antidiabetic agents, a considerably broad percentage [83]. Insulin nonadherence is similarly indefinite, reported to affect between 19% and 46% of patients with T2DM [84,85]. Paradoxically, anticipated patient nonadherence actually dissuades a significant number of providers from initiating insulin [86]. Research suggests that nonadherence is a relatively immediate response in many patients with T2DM. Rather than tapering off medication over a substantial period of time, evidence suggests that patients often fail to fill second or additional prescriptions, and many discontinue medication within a year of prescription, actions suggestive of causative factors beyond simple medication fatigue [87]. The consequences of medication nonadherence are significant, ultimately resulting in hundreds of billions of dollars in additional economic cost and increased risk of mortality among nonadherent individuals compared to adherent patients with T2DM [85,88,89]. To reduce the personal and societal burden of nonadherence to antidiabetes medication, it is important that healthcare professionals understand the factors that contribute to suboptimal compliance, as well as strategies to overcome these barriers (Table 3).
Table 3: STRATEGIES FOR OVERCOMING BARRIERS TO MEDICATION ADHERENCE IN T2DM
	Barrier	Strategy
	Oral and Non-Insulin Therapies
	Fear of side effects	
              Attempt to balance therapeutic efficacy and tolerability.
Utilize agents associated with fewer side effects.
Discuss side effects before starting.
Provide education regarding the symptoms and treatment of
                  hypoglycemia.


            
	Treatment complexity	
              Utilize oral fixed-dose combination therapy.
Reduce dosing frequency whenever possible.


            
	Insulin Therapy
	Fear of side effects	
              Attempt to balance therapeutic efficacy and tolerability.
Utilize agents associated with fewer side effects.
Discuss side effects before starting.


            
	Needle anxiety/treatment complexity	
              Discuss developments that have improved ease and comfort of
                  injections.
Utilize pen devices.
Tailor therapy to patients' needs utilizing optimal formulations.


            
	Negative patient attitude	
              Provide education regarding the importance of insulin in maintaining
                  glycemic control.
Dispel beliefs that insulin therapy is punishment or an indication of
                  failure.


            
	Other Barriers
	Medication cost	Work with managed care programs and patient financial profile to ensure easy
              access to medication.
	Clinical inertia	Improve patient-provider communication to obtain feedback on adherence.


Source: Compiled by Author



Evidence Based Practice Recommendation

The American Diabetes Association asserts that the medication regimen and
        medication-taking behavior should be re-evaluated at regular intervals (every three to six
        months) and adjusted as needed to incorporate specific factors that affect choice of
        treatment.
https://www.acpjournals.org/doi/10.7326/M20-2470

             Last Accessed: February 19, 2025
Level of Evidence: E (Expert consensus
        or clinical experience)


Depression and diabetes distress are prevalent in persons with T2DM and can result in nonadherence to medication regimens. Potential formal tools to screen for depression include the WHO Well-being Index, the Patient Health Questionaire-9 (PHQ-9), or the Beck Depression Inventory [31,90,91,92]. Appropriate referral for cognitive-behavioral therapy or medical intervention should be considered when depression is present.
ORAL AND NON-INSULIN THERAPIES



The challenges associated with adherence to all T2DM therapies, including oral and non-insulin therapies, are multifactorial and complex, exponentially increasing the level of difficulty many patients have in overcoming these obstacles. Among the numerous reasons for reduced adherence to T2DM medication, the most frequently reported include fear of side effects (especially weight gain, hypoglycemia, and injection site reactions), inconvenience or complexity of prescribed treatment regimens, cost-associated access challenges, and low levels of patient knowledge and education regarding the importance of therapies for glycemic control [89,93]. It is important to note that hypoglycemia, a side effect that is experienced by 38% of those receiving combination oral antidiabetic therapy, is a significant risk factor for suboptimal adherence and negatively affects patient perceptions of treatment efficacy, convenience, and safety [93,94]. Effectively balancing therapeutic efficacy with tolerability is one action that can greatly increase the likelihood for treatment adherence, although it not an achievement that is easily obtained. The use of newer medications can help to reduce the impact of side effects, such as prescribing GLP-1 agonists in patients who are concerned with weight gain. Taking steps that swiftly and effectively correct hypoglycemic events can also help to improve both treatment adherence and glycemic control. To address treatment complexity, oral fixed-dose combination therapy can reduce the number of pills to be taken in any given day, thereby improving adherence. Studies have found that switching from multiple, individual oral therapies (often referred to as "loose-pill combinations") to fixed-dose combinations can significantly increase adherence [93,95,96,97]. Likewise, reducing the frequency of dosing (e.g., from twice-daily to once-daily regimens) has been found to increase adherence by as much as 19% [93,98]. Beyond these measures, taking steps to ensure that a patient's individual concerns and preferences are addressed and educating patients regarding the consequences of hyperglycemia and the importance of glycemic control can further optimize adherence [93].

INSULIN THERAPY



Many of the barriers to insulin adherence are similar to those of oral medications, including side effect concerns and inconvenient dosing schedule, which can be overcome utilizing the previously discussed recommendations [99]. However, insulin therapy is accompanied by additional factors that can reduce adherence, such as needle anxiety and negative patient perceptions. Many patients associate insulin therapy with poor prognosis or as a form of punishment for inadequate self-management [89,99].
A number of steps can be taken to improve adherence to insulin therapy. Numerous developments have addressed patients' concerns regarding needles. Needles are now smaller and narrower, reducing the fear and pain associated with injections, and pen devices can improve convenience, dosing accuracy, and dosing discretion [99]. In fact, studies have found that pen devices significantly improve medication adherence compared to syringes [99,100,101].
Newer formulations of insulin offer variations in characteristics, such as onset of effect, peak effect, and duration of effect. These formulations provide patients with a more customized therapeutic strategy that can better meet their physiologic needs [99]. Also, fixed-dose, premixed insulins that combine a long- and short-acting insulin can be considered for patients with concerns about multiple insulins and injections. Although premixed insulin requires fewer injections, it also has less flexibility for dosing adjustments and may increase hypoglycemia [31]. Nonetheless, premixed insulin may offer an alternative to achieve adequate glycemic control due to simplicity of the insulin regimen and increased adherence [31]. Finally, providing adequate patient education on the importance of insulin and dispelling misguided beliefs that insulin therapy is a form of punishment or an indication of self-management failure can improve psychological responses to insulin and increase the likelihood of adherence.


67. OTHER STRATEGIES TO MAXIMIZE ADHERENCE



Additional factors have been found to affect adherence, regardless of therapeutic selection. Increased medication cost is one factor that has been correlated with nonadherence in T2DM. One study found that for each $5 increase in patient cost, the adjusted odds of being adherent decrease by 15% [102]. Working with patients to reduce costs through utilization of managed care and other programs designed to limit patient spending can help to overcome this barrier.
Clinical inertia is another phenomenon that has been attributed to high rates of nonadherence to T2DM medications. Clinical inertia is characterized by recognition of a problem paired with failure to take corrective action and contributes to nonadherence when physicians acknowledge their patients are not adhering to their prescribed T2DM regimen and achieving glycemic control, but take no steps to correct the problem [103]. Improving provider-patient communication is a critical step in interrupting clinical inertia and improving adherence [104]. Research suggests that patient-provider communication in T2DM is largely inadequate, with physicians tending to misinterpret patients' needs and patients often wishing for more active involvement, information, and access to their physicians [105]. Good communication involves determining the patient's attitudes and beliefs to ascertain what education is needed. To obtain feedback on adherence, clinicians must be able to work within cultural attitudes and modify language to meet the health literacy level of the patient. Optimal patient-provider communication can help to alleviate patient concerns, set achievable goals, and improve overall patient satisfaction. Some communication behaviors that have been found to be positively associated with health outcomes include empathy, reassurance and support, explanations, positive reinforcement, humor, discussion of psychosocial issues, health education and information sharing, courtesy, and summarization and clarification [106]. Salient patient factors affecting medication adherence include the patient's level of self-efficacy, their belief in medications as helpful, perceived barriers to consistent medication use, and strong patient-provider communication [107]. Factors essential for effective communication and a successful relationship are knowledge of the patient's language preference; an understanding of and respect for the patient's personal cultural values, beliefs, and practices (referred to as cultural competency); and an awareness of the patient's health literacy level [108,109,110].
Language, cultural competency, and health literacy are significant issues, given the growing percentages of racial/ethnic populations. According to U.S. Census Bureau data from 2023, more than 68 million Americans speak a language other than English at home, with more than 26.2 million (8.4% of the population) reporting that they speak English less than "very well" [111]. Clinicians should ask their patients what language they prefer for their medical care information, as some individuals prefer their native language even though they have said they can understand and discuss symptoms in English [112].
The national standards on Culturally and Linguistically Appropriate Services
      (CLAS) include four behaviors related to language access services that are mandated for
      healthcare organizations [108]. Although they
      are not mandated for individual healthcare providers, the Office of Minority Health encourages
      clinicians to meet the standards to make their practices more culturally and linguistically
      accessible. These standards are [108]: 
	Offering and providing language assistance services, including bilingual staff and
            interpreter services, at no cost to each patient/consumer with limited English
            proficiency at all points of contact in a timely manner during all hours of
            operation
	Providing patients with both verbal offers and written notices (in their preferred
            language) that inform them of their right to receive language assistance services
	Ensuring the competence of language assistance provided to patients with limited
            English proficiency by interpreters and bilingual staff and avoiding the use of the
            patient's family and friends as interpreters
	Making easily understood patient-related materials available and posting signage in
            the languages of the commonly encountered groups and/or groups represented in the
            practice area


In addition to the CLAS standards, Healthy People 2030 addresses health literacy as a social determinant of health and, as such, has identified four objectives to improve the health literacy of Americans [113].
Convenience and cost lead many clinicians to use "ad hoc" interpreters (e.g., family members, friends, bilingual staff members) instead of professional interpreters. However, professional interpreters are preferred for several reasons. Several states have laws about who can interpret medical information for a patient, so healthcare professionals should check with their state's health officials about the use of ad hoc interpreters [114]. Even when allowed by law, the use of a patient's family member or friend as an interpreter should be avoided, as the patient may not be as forthcoming with information and the family member or friend may not remain objective [114]. Children should especially be avoided as interpreters, as their understanding of medical language is limited and they may filter information to protect their parents or other adult family members [114]. Individuals with limited English language skills have actually indicated a preference for professional interpreters rather than family members [115].
Most important, perhaps, is the fact that clinical consequences are more likely with ad hoc interpreters than with professional interpreters [116]. A systematic review of the literature showed that the use of professional interpreters facilitates a broader understanding and leads to better clinical care than the use of ad hoc interpreters, and many studies have demonstrated that the lack of an interpreter for patients with limited English proficiency compromises the quality of care. The use of professional interpreters improves communication (errors and comprehension), utilization, clinical outcomes, and patient satisfaction with care [117,118].
Cultural competency is essential for addressing healthcare disparities among minority groups [108]. Among the issues that clinicians should understand are the patients' belief systems regarding health, healing, and wellness; their perceptions on illness, disease, and their causes; their health behaviors and attitudes toward healthcare providers; and the role of the family in decision making [108,119]. Understanding these aspects is integral to a successful patient-clinician relationship as well as to optimal health outcomes. For example, healthcare professionals should raise the topic of health-related customs, such as the use of complementary and alternative medicines, as the use of these therapies varies substantially among racial/ethnic populations, may compromise the effect of traditional therapies, and is often not disclosed by the patient [120,121,122].
Knowledge of the patient's health literacy is also important, as the patient's understanding of his or her disease and its management is essential to ensuring adherence to the treatment plan and the patient's role in self-management. Yet most individuals lack adequate health literacy. According to the National Assessment of Health Literacy, 14% of individuals in the United States have "below basic" health literacy, which means they lack the ability to understand health information and make informed health decisions [123,124]. According to the Center for Health Care Strategies (CHCS), a Medicaid partner, nearly 9 out of 10 adults in the United States struggle with health literacy [125]. A systematic review of more than 300 studies showed that an estimated 26% of patients had inadequate literacy and an additional 20% had marginal literacy [126]. Health literacy varies widely according to race/ethnicity, level of education, and gender, and clinicians are often unaware of the literacy level of their patients [110,127]. Predictors of limited health literacy are poor self-rated reading ability, low level of education, male sex, and non-White race [127,128]. Several instruments are available to test patients' literacy levels, and they vary in the amount of time needed to administer and in their reliability in identifying low literacy [110,123,127,129]. Healthcare organizations should assume that even strong readers can have difficulty understanding healthcare information and navigating the healthcare environment. Providers can informally identify patients who have limited health literacy by assessing whether the patient frequently misses appointments, fails to complete or accurately complete registration forms, identifies medications by their appearance rather than by reading the label, or avoids follow-up regarding tests or referrals [130].
Clinicians should adapt their discussions and educational resources to a patient's identified health literacy level and degree of language proficiency. The use of plain language (free of medical jargon), asking patients to repeat pertinent information, regularly assessing recall and comprehension, providing educational resources in a variety of formats (e.g., print, oral, web-based, video), and using culturally appropriate and translated educational materials can all help ensure that patients better understand their disease and its management, ultimately leading to higher quality care.
An excellent patient-provider relationship can also set a framework of ongoing support, which is critical for any chronic, long-term condition. Modern technology is starting to be incorporated into adherence improvement strategies. Studies of short message service and real-time medication monitoring suggest these strategies may be useful for improving adherence to T2DM medication, and Internet self-management programs hold great promise for assisting patients in all aspects of diabetes care, including medication adherence [131,132,133]. It is likely that strategies will be developed in the near future that successfully merge technology and health care for improved adherence in T2DM.

68. CONCLUSION



T2DM represents a growing healthcare crisis on a national and worldwide scale. As the population increases, including growing subpopulations of obese and elderly individuals, T2DM is anticipated to endure as one of the top causes of morbidity and mortality in the United States. Fortunately, novel agents, formulations, and devices have been developed that can help patients reach A1c goals with less negative impact on quality of life, although balancing patient needs, glycemic targets, and unwanted side effects is still considered to be difficult by many healthcare professionals. Significant barriers in T2DM remain. Research has yet to determine the optimal A1c target that should be assigned to most patients with T2DM, and low levels of therapeutic adherence continue to counteract treatment efficacy. Still, as knowledge and technology advance, there is the potential these obstacles will be overcome and outcomes in T2DM will be vastly improved.
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Diagnosing and Treating Overweight and Obese Patients



Course Objective



Obesity is epidemic in the United States. As statistics indicate that the problem is growing, the purpose of this course is to educate healthcare professionals about the epidemiology and treatment of overweight and obese patients. Clinical management, presentation, diagnosis, and behavioral and medical management will be reviewed to assist healthcare professionals in encouraging their patients to lose weight and prevent obesity-related comorbidities.
              

Learning Objectives



Upon completion of this course, you should be able to:
	Discuss the clinical background of obesity, noting the various definitions.
	Discuss the epidemiology of overweight and obese individuals in the United States, based on age, race, and socioeconomic status.
	Describe the pathophysiology of obesity, including genetic and environmental factors.
	Identify the risk factors for and comorbidities of obesity.
	Explain the various treatment modalities for overweight/obese patients.
	Describe dietary and physical activity recommendations.
	Discuss available pharmacologic agents, including indications and adverse reactions, used to treat obese/overweight patients.
	Discuss surgical options, including restriction and bypass operations.
	Outline considerations necessary when caring for patients for whom English is a second language.




69. INTRODUCTION



Obesity is epidemic in the United States and a growing health issue worldwide. Estimates show that more than 78% of the adult U.S. population is either overweight, obese, or extremely obese [1,75]. While the proportion of the population categorized as overweight has remained essentially static since 1960, the numbers of obese and extremely obese have increased by 65% and 170%, respectively, in just the last two decades [1]. The trend is evident in all ages and geographic regions irrespective of ethnicity or socioeconomic status [120].
Although genetic and hormonal factors play a role, the foremost causes of the obesity epidemic are unhealthy eating habits and lack of work-based and/or leisure-time physical activity. According to data published by the Centers for Disease Control and Prevention (CDC), approximately half of U.S. adults do not perform the minimum amount of exercise needed to help maintain a healthy weight and prevent diseases such as diabetes and high blood pressure; 26% of adults do not perform any exercise at all [2]. This is despite the fact that the benefits of exercise are well-documented, including reducing the risk of heart disease, improving glycemic control in diabetes, improving blood pressure, alleviating depression, and generally preventing morbidity and mortality. Americans are also not making ideal nutritional choices. In 2015, only about 10% of adults and 6% of high school students met nutritional guidelines for fruit and vegetable consumption [3,4].
Compounding this problem, studies have found that less than 30% of overweight patients and approximately 40% of obese patients reported ever receiving advice from their physician to increase their physical activity or reduce their weight [41,100]. Even when physicians do give advice, too often they simply admonish patients to exercise, which has been shown to have little, if any, effect. Of the 30% who did receive advice in one study, only 38% received help in formulating a specific activity plan and only 42% received follow-up support [41].
Although obesity has been shown to be a risk factor for numerous diseases, such as diabetes, coronary artery disease, and sleep apnea, most overweight and obese people do not consider themselves at higher risk for medical problems or premature death. News stories on various diets have caused confusion among many patients and health providers, leading to frustration and subsequent inaction. However, patients generally want to receive information on weight reduction strategies. In a study asking patients to respond to the statement, "If my doctor advised me to exercise, I would follow his/her advice," more than 90% of respondents agreed with the statement [73].
Numerous treatments for obesity exist. The cornerstone of any treatment regimen includes behavioral modification, focusing on diet changes and exercise regimens. Additional therapies include pharmaceuticals, which can help sustain weight loss, as well as surgical therapies for those patients whose weight is causing significant health problems. Physicians and other healthcare professionals should recognize that recidivism and failure is quite high with all these therapies, and successful treatment will require a concerted effort on the part of physicians and other providers.
The following case study will be referenced throughout the text to illustrate the challenges of treating overweight/obese patients:
Patient B is a White woman, 52 years of age, with
        a history of type 2 diabetes mellitus, arthritis, hypertension, and hyperlipidemia who
        presents for a new patient evaluation. She is 5'2" and weighs 150 lbs. She is currently
        taking metformin, simvastatin, lisinopril, and celecoxib. On exam, her blood pressure is
        150/92 mm Hg; heart rate 84 beats per minute; and respiration 16 breaths per minute.
        Laboratory analysis demonstrates blood glucose of 140 mg/dL; glycosylated hemoglobin 9.5%;
        cholesterol 205 mg/dL; low-density lipoprotein (LDL) 115 mg/dL; high-density lipoprotein
        (HDL) 52 mg/dL; and triglycerides 190 mg/dL. She asks for help in trying to lose weight. She
        expresses difficulty managing her weight since adolescence and has repeatedly cycled up and
        down with various fad diets and exercise programs. The patient states that she does not
        presently exercise because of arthritis in her knees and is confused about what she should
        or should not be eating. She wants to know if her weight really matters, because she knows
        plenty of people who are heavier than she and they seem to be fine. If it does matter, she
        wants to know what she should be doing.
    

70. CLINICAL BACKGROUND



DEFINITION OF OVERWEIGHT AND OBESITY



Body Mass Index



The definition of obesity has been evolving over the past
          few decades. Historically, obesity has been defined simply as an excess of body fat [9]. Today, however, measurement of body
          weight and height is most often utilized as a measure of obesity.
Initially, weight-for-height tables were used to determine
          the normal weight range for a given height. These tables were replaced with other indices
          when they were found to be of limited value due to their general estimates of frame size
          and bias toward the White population [10].
          These tables were replaced with the body mass index (BMI), which is calculated by weight
          in kg/height in meters2 or [weight (lbs)/height
            (inches)2] x 703. For most individuals, BMI correlates well
          with the proportion of body fat.
BMI is considered the general standard for defining obesity
        (Figure 1). An online BMI calculator
        is available at https://www.nhlbi.nih.gov/health/educational/lose_wt/BMI/bmicalc.htm.
Figure 1: ADULT BODY MASS INDEX
	[image: ADULT BODY MASS INDEX]



Source: [6]


In 1990, the U.S. Department of Health and Human Services' Dietary Guidelines for Americans defined overweight as a BMI of at least 27 and obesity as a BMI of at least 30. Eight years later, the National Heart, Lung, and Blood Institute (NHLBI) of the National Institutes of Health (NIH) released guidelines that lowered the cutoff for overweight to a BMI of 25 but maintained the definition of obesity as a BMI of at least 30 [11]. (Note: Roughly, a BMI >25 corresponds to about 10% over one's ideal weight; a BMI >30 typically is an excess of 30 lbs for most people. These are rough estimates.) The term extreme (or morbid) obesity refers to obesity with a BMI greater than or equal to 40. These final definitions are consistent with definitions used by other national and international organizations, such as the World Health Organization (WHO). Table 1 illustrates the similarities in the classifications used by the WHO and the NHLBI.
Table 1: BODY MASS INDEX CLASSIFICATION
	WHO Classification	BMI (kg/m2)
	Underweight	<18.5
	Normal	18.5–24.9
	Preobese	25.0–29.9
	Obese Class I	30.0–34.9
	Obese Class II	35.0–39.9
	Obese Class III	>40.0
	The additional classification of obesity (Class I–III) was used to determine if the prevalence rate for comorbidities vary with class range. In addition, the BMI classification used 5 BMI unit intervals to classify obesity rather than using a single cut-off value.


Source: [68]


These definitions are based on epidemiologic evidence that
          suggests health risks are greater at or above a BMI of 25, compared to those below 25. The
          risk of death from all causes rises with increasing BMI, with a significant increase at
          BMI greater than 30. In a large cohort study published in the New
            England Journal of Medicine in 2006, persons with a BMI greater than 30 had
          mortality rates two to three times that of persons with BMI between 20 and 25 [12].

Evidence Based Practice Recommendation

The U.S. Preventive Services Task Force (USPSTF) recommends that
            clinicians offer or refer patients with a BMI of 30 or greater intensive, multicomponent
            behavioral interventions.
https://jamanetwork.com/journals/jama/fullarticle/2702878

             Last Accessed: January 18, 2024
Strength of Recommendation: B (The
            USPSTF strongly recommends that clinicians routinely screen eligible patients. The
            USPSTF found good evidence that obesity screening improves important health outcomes and
            concludes that benefits substantially outweigh harms.)


BMI does have limitations as a measurement of overweight and obesity. Although BMI provides a more accurate measure of total body fat compared with body weight alone, it can be misinterpreted in some circumstances. For instance, a muscled athlete would be considered overweight if BMI were used alone, despite his or her very low fat content. BMI can also underestimate body fat in persons who have lost muscle mass, such as elderly patients. Therefore, using other estimates, such as the triceps skinfold test, in addition to BMI may provide a better estimate of a patient's weight-related health status, especially in some atypical patients. (Note: There are various anatomic sites around the body that may be used for the triceps skinfold test, other than the triceps. The tester pinches the skin, raising only a double layer of skin and the underlying adipose tissue. The calipers are then applied 1 cm below and perpendicular to the pinch. Three readings are taken and then averaged to produce a final reading that is used in an equation to provide a more accurate estimate of body fat.) As a general reference, the U.S. Department of Defense states that the maximum allowable percent body fat of military personnel is 26% for men and 36% for women [13].

Waist Circumference



In defining obesity, NIH also identified excess fat in the
          abdomen out of proportion to total body fat as an independent predictor of risk factors
          and morbidity [11]. The gender-specific
          cutoffs for waist circumference are as follows:
      
	Men: >40 inches (102 cm)
	Women: >35 inches (88 cm)


These are of value only for those with a BMI between 25.5 and 34.9. It is not useful to measure waist circumference in individuals with BMI >35, as such patients are already at increased risk.
In this example, Patient B's BMI is 27. Her
            waist circumference is 35.5 inches. Both of these measurements place her at increased
            risk for morbidity and death. Intervention should be made.
        


EPIDEMIOLOGY OF OBESITY



According to the WHO global estimates, worldwide obesity has tripled since 1975. During the period 2016–2020, more than 1.9 billion adults 18 years and older (39% of the world's population) were overweight; of these, 650 million (13%) were obese [116]. Overall, about 13% of the world's adult population (11% of men and 15% of women) were obese in 2016. In 2019, an estimated 38 million children younger than 5 years of age were overweight or obese, which is 24% greater than in the year 2000. Among children and adolescents 5 to 19 years of age, 360 million were overweight or obese in 2016. an increase in prevalence from 4% in 1975 to just over 18% in 2016 [116].
Since 1960, the prevalence of obesity in the United States
        has been on an upward trajectory, with rates increasing dramatically in the past few
        decades. In 1980, the percentage of obese and extremely obese adults was 15% and 1.4% of the
        total population, respectively; by 1994, the numbers had increased to 23.2% and 3.0% [1]. In the year 2000, 30.9% of the adult
        population was obese and 5.0% were extremely obese [1]. Data collected in 2017–2020 show that 41.9% are obese and 9.2% are
        extremely obese (class III); an additional 31.9% of adults are overweight [1,75]. That means that more than 83% of Americans 20 years of age or older are
        above a healthy weight and are at an increased risk for disease and early death.
With race/ethnic origin not factored, the prevalences of
        overweight and obesity are higher for men (38.2% and 43.0%) than for women (25.8% and
        41.9%), but rate of extreme obesity is higher among women [75]. In the overall population, approximately 6.9% of men and 11.5% of women
        are extremely obese [1,75].
When considered as a single race, the prevalence of obesity
        is greater among individuals of African (49.9%) and among individuals of Hispanic (45.6%)
        descent than among adults of European or Caucasian descent (41.4%) [75]. Native American/Alaska Natives and Native
        Hawaiian/Pacific Islanders have an obesity prevalence of 43.7% and 34.6%, respectively [42,74]. Asian Americans are an exception, with a prevalence of 17.4%, much
        lower than in the general population. Although the rate of obesity is higher in many
        American racial/ethnic groups compared with non-Hispanic White population, White individuals
        make up the majority of cases [75].
Obesity is most common among individuals 40 to 59 years of
        age, with 44.8% of American men and women in this age group fitting this description [42,75]. However, roughly 57.5% of African American women and 51.1% of Hispanic
        women in this age group are obese [42,75]. There is also a higher incidence of
        obesity (greater in women than in men) with lower socioeconomic status among all races [42,74].
Of particular concern is the increase in the number of
        children who have high BMIs. Presently, nearly 13% of children 2 to 5 years of age, 20.7% of
        children 6 to 11 years of age, and 22.2% of adolescents between 12 to 19 years of age are
        obese [14,110]. Hispanics (26.2%) and non-Hispanic Black
        individuals (24.8%) have a higher prevalence of obesity than non-Hispanic White individuals
        (16.6%). The prevalence of obesity in adolescents has more than tripled since 1970 [14]. This is especially troubling because
        overweight adolescents have a 70% chance of becoming overweight or obese adults; if their
        parents are overweight or obese, this chance increases to 80% [101]. Adolescent obesity is associated with
        increased risk for cardiovascular disease, type 2 diabetes, and certain malignancies (e.g.,
        leukemia, Hodgkin lymphoma, colorectal cancer, breast cancer) in adulthood [121].

COST OF OBESITY AND RELATED ILLNESSES



The impact of obesity on general health is significant. A BMI of 35 or greater increases mortality 40% for women and 62% for men, and obesity in general results in an estimated 100,000 to 300,000 preventable deaths per year [7,8]. Preventable deaths attributable to poor diet and inactivity are second only to deaths due to tobacco use, but as cigarette smoking has declined, preventable deaths attributable to obesity-related conditions are set to overtake tobacco-related deaths [76].
The economic costs are significant as well, with the total annual costs of obesity estimated to be $173 billion [5,16,122]. Roughly 10% of the nation's healthcare expenses are obesity-related, and this is expected to increase to between 16% and 18% by 2030 [5,102]. In addition, obese patients have a 46% increase in inpatient costs, 27% increase in physician visit and outpatient costs, and spend 80% more on prescription drugs than those with normal BMIs [112].
As noted, although the impact of obesity on general health has become highly publicized, most overweight Americans do not consider themselves at higher risk for medical problems or premature death. According to the results of a survey conducted by Shape Up America, 7 out of 10 overweight respondents said that their excess pounds were not a health concern. However, the survey results indicated that approximately 33% of the respondents had already developed a weight-related medical condition [54]. Despite the evidence linking obesity and poor health, many Americans still consider excess weight to be only a cosmetic issue. This is in light of the fact that more than 80% of patients with diabetes are overweight or obese [12].


71. PATHOPHYSIOLOGY



One of the most common, but oversimplified, explanations for obesity is that it is merely the result of sustained caloric imbalance. Caloric imbalance can be caused by either excessive intake of energy or decreased energy expenditure. With the increased availability of foods with poor nutrition content and decreasing desire for an active lifestyle, the resulting obesity is unsurprising. The cultural evolutionary explanation of obesity argues that our species evolved in an environment where food was often scarce, so our bodies developed an "evolutionary predisposition to store energy in the form of fat" in preparation for those shortages [18].
Though the scientific community has been unable to identify a
      single etiologic agent for obesity, there have been clinical advances in the past two decades.
      Obesity is known to be associated with certain exogenous causes. Genetic factors gained
      national attention after the discovery of leptin in 1995 by positional cloning in the
      leptin-deficient mouse model of obesity [19].
      Leptin (derived from the Greek word leptos, meaning "thin")
      is a 16-kilodalton adipocyte-derived hormone from the ob
      gene and has been the focus of many genetic investigations to elucidate the pathophysiology of
      obesity. Though this finding is relatively recent, its existence was suspected twenty years
      ago. In 1978, Coleman proposed that a circulating factor in the plasma of the db mouse strain, which is both diabetic and obese, could reduce the
      obesity of the ob mouse (a strain of mice with mutations in
      leptin) [20]. The db mice were found to have mutations in the leptin receptor and were
      subsequently resistant to the leptin, unlike the ob mice
      who possessed a mutated leptin gene but functional leptin receptors. Further investigations
      revealed that injections of leptin in ob mice could cure
      obesity and diabetes. After locating the human homologues to the leptin gene and its receptor
      in 1999, the chromosomal locus containing the leptin gene was determined to be genetically
      related to human body weight [21]. However,
      only a few people with mutated leptin genes have been identified, while the majority of obese
      patients have fully functional leptin genes and receptors.
Genetic diseases with associated obesity include Schinzel syndrome, Bardet-Biedel syndrome, Albright hereditary osteodystrophy, and Prader-Willi syndrome. Many of these genetic disorders present with dysmorphic features, developmental delay, and obesity in addition to changes seen specifically with each disorder [22]. For instance, young males with Prader-Willi syndrome present with the features described above as well as with linear growth defects and undescended testicles.
Overall, the relationship between genetics and obesity cannot be fully determined at this time. Evidence suggests a link between the two, implying that genetics is one of the complex factors involved in the development of this prevalent condition. Although many argue that "obesity genes" cannot be responsible for the epidemic, because the gene pool in the United States had not changed significantly between 1980 and 1994, the etiology of obesity is most likely multifactorial [23]. In 2010, one group of researchers confirmed 14 genetic variations and discovered an additional 18 variations associated with obesity [77]. In 2015, the group published additional research that identified a total of 97 genetic variations [111]. Although the progress with genetic variations related to BMI is promising, further research is needed to clarify the influence of genetics.
Biologic factors must also be considered. Proteins and receptors appear to have a role in weight control. For example, orexin A and B are located in the lateral hypothalamus, an area which may regulate body weight. Ongoing research may help determine the role of orexin in obesity.
Environmental factors seem to play a significant role as well. Data from a longitudinal twin-family study and co-twin control studies combined with population-based data on patterns of dietary intake and physical activity provide some evidence that environment can contribute to obesity [74]. Environmental factors include technologic advances in food processing, marketing, advertising, and behavioral lifestyle. Some theorize that obesity is self-fulfilling in that if an individual is told they are predisposed to becoming fat, he or she will decide there is no point in eating healthy or exercising [78].
Occasionally, obesity is due to endocrinologic origins from hypothyroidism or Cushing syndrome. However, both of these conditions, along with other diseases associated with obesity, present with additional signs and symptoms. Moreover, they typically have appropriate treatment regimens that address the underlying cause of the obesity.
Given the influence of genetic and environmental factors, the issue of obesity cannot be simplified to sustained caloric imbalance. There are complex metabolic, psychologic, endocrinologic, social, and cultural influences regulating energy intake and energy expenditure, which indicates that obesity is more than a lack of self-control when presented with food.

72. RISK FACTORS AND COMORBIDITIES



Obesity is associated with large number of major medical
      concerns, such as elevated serum triglycerides (>200 mg/dL), and is a risk factor for many
      diseases, including [24,80,81,112]: 
	Sleep apnea
	Stroke
	Dementia
	Hypertension
	Dyslipidemia
	Coronary heart disease
	Type 2 diabetes
	Osteoarthritis
	Colon, breast, endometrial, and possibly other cancers
	Gallbladder disease
	Stress incontinence
	Amenorrhea/menorrhagia


There is evidence that excess body weight is associated with increased risk for a range of malignancies: endometrial, esophageal, renal, pancreatic, and hepatocellular carcinomas and colorectal, postmenopausal breast, ovarian, gallbladder, and thyroid cancers [123]. In the Nurses' Health Study (a large prospective cohort study involving more than 100,000 women), women older than 35 years with a BMI greater than 27 were found to have an increased risk for cancer, heart disease, and other diseases. For instance, women gaining more than 20 pounds (9 kg) between 18 and 35 years of age doubled their risk for breast cancer compared with women who maintained their weight [25]. Additionally, the age and smoking-adjusted relative risk of non-fatal myocardial infarction and fatal coronary disease for women with BMI 25 to 29 was 1.8; for women with BMI greater than 29, it was 3.3.
Left ventricular hypertrophy (LVH) is often seen in obese patients and correlates to the resulting systemic hypertension [26]. The risk for type 2 diabetes has been reported to be twofold in the mildly obese, fivefold in moderately obese, and tenfold in extremely obese persons [27].
In one study, individuals with a BMI of at least 30 had an elevated risk of pancreatic cancer compared to those with a BMI of less than 23 [28]. A study published in 2012 involving 720,000 men found that overweight adolescents had more than double the risk of developing pancreatic cancer as young or middle-age adults compared to normal weight individuals [79]. In general, obese patients showed an increased risk of 5.4 times that of non-obese patients for endometrial cancer, 3.6 times for gallbladder cancer, 2.4 times for cervical cancer, 1.6 times for ovarian cancer, 1.5 times for breast cancer, 1.7 times for colorectal cancer, and 1.3 times for prostate cancer [29]. Cancer mortality is also increased in obese patients.
The term "metabolic syndrome" has been used when three or more of the following risk factors are present:
  
	Abdominal obesity: waist circumference >40 inches in men or >35 inches in women
	BMI >25
	Triglycerides >150 mg/dL
	HDL <40 mg/dL in men, <50 mg/dL in women
	Blood pressure >130/>85 mm Hg
	Fasting glucose >110 mg/dL or two-hour post glucose challenge >140 mg/dL


The development of this metabolic disorder is promoted by excess body fat and physical inactivity. It is believed to predispose patients to heart disease, cerebrovascular disease, and diabetes due to the associated dyslipidemia, hypertension, glucose intolerance, and hypercoagulability. Reduction in body weight and body fat through exercise also improves glycemic control and reduces the complications of diabetes [82].
Obesity, with or without components of the metabolic syndrome, is a risk factor for an increasingly common form of heart failure with preserved ejection fraction (EF >50%), characterized clinically by dyspnea and overt or absent signs of cardiac decompensation. Approximately 65% of patients with this form of heart disease present with dyspnea and physical examination, radiographic, or echocardiographic evidence of heart failure, as well as overt signs of volume overload at rest; about 35% of patients present with unexplained dyspnea and have no clear physical exam, radiographic, or echocardiographic signs of heart failure [15]. Patients without overt signs of heart failure exhibit elevated atrial pressures with exercise by hemodynamic stress testing or Doppler echocardiography. The condition is designated heart failure with preserved ejection fraction.; It affects approximately 3 million persons in the United States and has an annual mortality of 15% [15]. Evidence suggests that adipose tissue itself contributes to the development, progression, and onset of adverse outcomes in obese patients with heart failure with preserved ejection fraction. Visceral adiposity is associated with increased inflammation, left ventricular hypertrophy, insulin resistance, and both diastolic and systolic left ventricular dysfunction [106]. Heart failure with preserved ejection fraction is managed with pharmacotherapies combined with diet-induced weight loss, which has been shown in clinical trials to independently improve functional status and quality of life [15,106].
One can stratify overweight and obese patients to determine their absolute risk by incorporating the presence of comorbidities and cardiovascular disease risk factors. Patients with coronary heart disease, other atherosclerotic diseases, type 2 diabetes, and sleep apnea are at "very high risk" for death; in comparison, those with three or more cardiovascular risk factors are at the "highest absolute risk." (Note: These risk factors include hypertension, hypercholesterolemia, smoking, family history of early heart disease, and age [men older than 45 years of age, women older than 55 years of age].)
During the coronavirus disease (COVID-19) pandemic in the United States, obesity emerged as an independent risk factor for severe COVID-19, especially among adult patients younger than 60 years of age. Multiple reports, ranging from single-center studies to analyses of records from large patient care networks, consistently found that severe obesity (body mass index >35) was associated with higher rates of hospitalization, respiratory failure, and mortality from COVID-19 [124,125]. The risk varies with degree of obesity and is independent of obesity-associated comorbidities. The impact is more striking among men with COVID-19 than women. There are multiple mechanisms by which obesity may contribute to adverse outcomes in patients with COVID-19. In addition to obstructive pulmonary physiology with sleep apnea, severe obesity leads to immune dysfunction, depression of anti-inflammatory signaling, increased pro-inflammatory signaling, and alterations in vascular endothelium that worsen lung inflammation and alveolar damage [124].
Conditions that are associated with obesity usually worsen as the degree of obesity increases. For instance, one study showed that the risk of developing dementia increases 3.6 times in individuals with high BMIs (particularly in individuals with both high BMI and abdominal obesity) [81]. Moreover, individuals' health typically improves and risk factors lessen as obesity is successfully treated. In addition, overweight and obese patients often suffer from emotional distress and face discrimination in their personal and professional lives. Many overweight patients suffer from social stigmatization and isolation, which subsequently increases morbidity and mortality. In one study, 13% of all women reported delaying or canceling a doctor's appointment because of concerns about their weight (e.g., embarrassment, fear of a lecture), while 32% of those with BMI greater than 27 and 55% with BMI greater than 35 had done the same [30].
Patient B has several comorbidities, including
        diabetes, dyslipidemia, hypertension, and osteoarthritis. She is at "very high risk" for
        premature death. Most of these conditions would improve if her weight were
        reduced.
    

73. TREATMENT



The goal of therapy is to reduce body weight as well as body fat and maintain a lower body weight for the long term. The rate of weight loss should be 1 to 2 lbs per week, with a goal of 10% weight loss over six months. Moderate weight loss, defined as 5% to 10% reduction in baseline weight, is associated with clinically meaningful improvement in obesity-related metabolic risk factors and comorbidities, including improved pancreatic beta-cell function, increased sensitivity of liver and skeletal muscle to insulin, and significant reductions in systolic and diastolic blood pressure [126]. It is important to note that weight loss as modest as 10 lbs reduces the risk factors for several diseases. Such weight loss can lower blood pressure, lower blood sugar, reduce inflammation, and improve lipid levels. Unfortunately, most patients believe a weight loss of 30 to 40 lbs is necessary to medically benefit and become discouraged when they do not see such results [31]. Patients should set realistic expectations from the start, with the idea that small losses of 10 lbs can be considered successes. Moreover, physicians must emphasize the importance of long-term weight management and weight loss rather than short-term extreme weight reduction.
For high-risk obese persons, sustained moderate weight loss aids in prevention of disease and larger relative weight reductions may lead to disease resolution, Obese patients with impaired glucose tolerance who received an intensive lifestyle intervention had a mean weight loss of 5.6 kg at 2.8 years and a 58% relative reduction in the risk of type 2 diabetes [126]. In a study comparing lifestyle intervention with bariatric surgery for management of obese patients (BMI 30 to 40) with type 2 diabetes, the mean reduction in body weight at three years was 25% for patients randomized to Roux-en-Y gastric bypass, and 40% of patients in this cohort experienced complete or partial remission of diabetes [127].
Of note, weight reduction treatment is not recommended for pregnant women or for patients with unstable mental or medical conditions. Patients with terminal illness may also be excluded from treatment.
Before any treatment plan is attempted, one must assess the patient's willingness and motivation. If a patient is not willing to attempt weight loss, despite the risks as well as existence of current medical problems, treatment will be unsuccessful. Patients cannot be forced to lose weight, nor can they be berated or shamed into doing it. A productive dialogue focusing on the patient's goals and the health risks of being overweight will be the most successful.
In 2000, the National Institutes of Health (NIH) released guidelines for identification, evaluation, and treatment of obesity [69]. In this guideline, a 10-step treatment approach was presented. Expanding on these guidelines, in 2013, the American Heart Association (AHA) and American College of Cardiology (ACC) released an evidence-based, peer-reviewed guideline for the management of overweight and obesity in adults [112]. In these guidelines, the AHA and the ACC recommended that obesity be classified as a disease and devised a treatment plan using a chronic diagnosis management model. Both will be discussed in further detail in this course.
Patient B clearly is seeking guidance. She is
        interested in a treatment plan and illustrates this by seeking additional information
        despite her failure at past attempts. She must realize that her weight really does matter
        and indeed is already contributing to her morbidity. Her medical conditions are stable. She
        is eligible and ready for treatment.
    
The 10-step approach, as shown in Table 2, is recommended by the NIH in developing an assessment and treatment plan.
Table 2:  TEN STEPS TO ASSESSING/TREATING OVERWEIGHT AND OBESITY IN THE PRIMARY CARE SETTING 
	
              1. Measure height and weight. Calculate BMI.
2. Measure waist circumference.
3. Assess comorbidities.
4. Determine if patient should be treated.
5. Determine if patient is ready and motivated.
6. Recommend and review diet.
7. Discuss physical activity and goal.
8. Review weekly food and activity report.
9. Consider medications/surgery.
10. Re-evaluate.


            


Source: [69]


The goal of the 2013 guideline published by the AHA/ACC was to, using an evidence-based approach, increase the quality and rigor of the overweight and obesity treatment guidelines, and to assist primary care physicians to more aggressively diagnose and treat obesity as a disease. The guideline consists of a review of assessment methods and treatment modalities that incorporate the steps recommended by the NIH in Table 2, but also includes a comprehensive algorithm that guides primary care physicians through specific steps, and references expanded sections describing the process that should be used to proceed with treatment [112]. The complete guideline with evidence-based findings, including algorithm, is available at https://www.ahajournals.org/doi/full/10.1161/01.cir.0000437739.71477.ee.
The treatment of obesity includes three types of therapies:
  
	Behavioral
	Pharmacologic
	Surgical


BEHAVIORAL



Behavioral therapy includes a combination of diet and exercise and is the cornerstone of any weight reduction treatment. Diet and exercise remain a significant challenge for most adults, as evidenced by the number of overweight and obese people. Most adults do not eat nutritiously and do not exercise regularly. About 26% of adults report engaging in no physical activity at all in the past month [2]. NHIS data show nearly 47% of adults meeting neither aerobic nor muscle-strengthening activity recommendations, with only about 20% of adults meeting these guidelines [32].

DIET



Reviewing and modifying diet is one of the most important steps in helping patients lose weight. As a simple rule, caloric intake should be reduced by 500–1,000 calories per day from a patient's current level. Patients with a BMI of 27–35 should reduce total calories by 300–500 daily; patients with BMI greater than 35 should reduce total calories by 500–1,000 daily. This reduction will produce the recommended weight loss of 1 to 2 lbs per week in most patients. The recommended number of total calories will vary depending upon activity level: 1,600 calories for most sedentary women, 2,200 calories for sedentary men or active women, 2,600 calories for active men. To calculate specific caloric requirements, the following approach is useful:
    
	First calculate resting energy expenditure (REE)
      	For men: (10 x weight (kg)) + (6.25 x height (cm)) - (5 x age + 5)
	For women: (10 x weight (kg)) + (6.25 x height (cm)) - (5 x age - 161)



	Multiply REE by activity factor (AF).


For light activity, AF is 1.5 for women, 1.6 for men. For high activity, AF is 1.6 for women, 1.7 for men.
In terms of diet specifics, conflicting information exists. Many newspapers and magazines offer detailed articles addressing the successes of individual patients on the Atkins diet, the Ornish plan, the Zone diet, the Body-for-Life program, and others (Table 3). Differences among these diets leave patients confused and discouraged. The Internet compounds the confusion by providing unfiltered information and a lack of emphasis on current research and evidence-based medicine.
Table 3: VARIOUS POPULAR DIETS
	Diet Plan	Breakdown	Mechanism of Action
	Atkins/Ketogenic	High fat (55% to 65%) Low carbs (<100 g/day)	Reducing carbohydrates causes ketosis, which induces use of excess body fat for fuel
	Ornish	
              High complex carbs Low fat (<10%)
Vegetarian


            	Reduction in total calories and total fat
	Zone	40% carbs, 30% protein, 30% fat	Reduction in total calories causes weight loss
	Body-for-Life	High protein, moderate carbs, low fat, all eaten at same time, with small, frequent meals	More steady release of insulin causes less fat deposition


Source: Compiled by Author


There has been some progress in assessing these various diets, but without strong evidence in favor of any particular one. In 2003, a study conducted at the University of Pennsylvania, supported by the NIH, concluded that the Atkins diet resulted in greater weight loss (approximately 4%) at the end of one year, as well as an improvement in some cardiovascular risk factors [33]. In 2005, researchers at Tufts University compared the Atkins, Ornish, Weight Watchers and Zone diets, with weight reduction and cardiovascular disease reduction as outcomes. (The Atkins diet restricts carbohydrates, the Zone diet involves balancing macronutrient intake, the Ornish diet restricts fat, and the Weight Watchers diet restricts calories.) After one year, all diets produced moderate weight loss and improvement in HDL, C-reactive protein, and insulin levels. Increased adherence to each diet was associated with increased weight loss, but overall adherence was low [34]. In 2007, researchers reported on a randomized trial of the Zone, Atkins, Ornish, and LEARN diets in 311 overweight or obese non-diabetic, premenopausal women. (The LEARN diet is based on national nutrition guidelines.) Again, all diets provided modest weight loss at one year. The Atkins diet produced the most weight loss, with improvements in cardiovascular risk factors that were comparable to or better than the other diets. However, weight loss trajectories had not stabilized at the end of the study, suggesting that longer observation might produce different outcomes [35]. In 2014, researchers compiled information from 48 randomized trials regarding the effectiveness of named diet plans, including Atkins, Ornish, Zone, and others. It was found that significant weight loss occurred with any of the diets, with minimal differences between the amount of weight lost at 6- and 12-month follow-up. The researchers concluded that, of the diets reviewed, any diet that an individual will able to adhere to should be recommended for weight loss [113]. While information on specific diets is becoming more consistent, for each diet plan, larger and longer studies are necessary to assess long-term benefits and risks.
It is important that any diet contain food from all food groups, so that it remains nutritionally adequate. "Fad diets" typically have nutritional deficiencies, and this is one reason why they are potentially dangerous. For example, high-fat, low-carbohydrate diets are low in vitamins E and A, thiamin, folate, calcium, magnesium, and zinc. Low-fat diets are typically deficient in vitamin B12.
Instead of recommending a specific type of diet, physicians should encourage patients to focus on well-balanced meals from the various food groups. Recommendations from the Institute of Medicine provide a useful framework, as do the Dietary Guidelines for Americans.
Institute of Medicine (IOM) Dietary Reference Intakes



In 2005, the Institute of Medicine (IOM) issued its first volume in a series of reports that suggest dietary reference values for intake of nutrients. This project was released by the Standing Committee on the Scientific Evaluation of Dietary Reference Intakes of the Food and Nutrition Board from the IOM, a division of the National Academies. The report establishes the Dietary Reference Intakes (DRIs) for energy and macronutrients: carbohydrates, fiber, fat, fatty acids, cholesterol, protein, and amino acids. A synopsis of the main findings follows. The full report, with the detailed rationale used to establish each guideline/recommendation, can be accessed online at https://www.nap.edu/read/10490/chapter/1.
The following ranges are recommended for percentage of daily caloric intake [36]:
      
	Carbohydrates: 45% to 65%
	Sugars: 25%
	Fats: 20% to 35%
	Protein: 10% to 35% (dietary protein should be 0.8 g/kg/day)
	Fiber:
        	Men younger than 50 years of age: 38 grams per day
	Women younger than 50 years of age: 25 grams per day
	Men older than 50 years of age: 30 grams per day
	Women older than 50 years of age: 21 grams per day





The report distinguishes the different types of fat. Saturated fat and trans fatty acids typically raise the amount of LDL in the bloodstream. Because this type of fat has little value, there is no recommended intake requirement, and people should be advised to keep consumption as low as possible. Sources include meat, poultry, baked goods, and dairy products, as well as some vegetable sources, such as coconut and palm oils.
In contrast to saturated fat, monounsaturated and polyunsaturated fat reduce blood cholesterol levels. As much as possible, one should replace saturated fat with unsaturated fat. Two types of polyunsaturated fat are critical elements of a healthy diet because they are not synthesized in the body. These are omega-3 and omega-6. Omega-3, or alpha-linolenic acid, consumption should be 1.6 g for men and 1.1 g for women; omega-6, or linoleic acid, consumption should be 17 g for men and 12 g for women daily. Sources of monounsaturated fat include plants, peanuts, avocado, and canola oil. Sources of polyunsaturated fat include safflower, sunflower, corn, and soybean oils. Omega-3 fatty acids are found in oily fish and flaxseed.
An interactive dietary reference intake calculator is available at https://www.nal.usda.gov/human-nutrition-and-food-safety/dri-calculator. Height, weight, age, and activity level are inputted into the calculator, and a complete individualized profile of caloric needs—plus vitamin, mineral, and water intake—is outputted for the patient.

Dietary Guidelines for Americans, 2020–2025



The 2020–2025 Dietary Guidelines for Americans recommends a healthy eating pattern to "help people achieve and maintain good health and reduce the risk of chronic diseases throughout all stages of the lifespan" [70]. Decreased caloric intake with increased exercise is suggested for people who need to lose weight, with the goal of slow and steady weight loss over time. The 2020–2025 Dietary Guidelines for Americans features four new overarching guidelines that provide a flexible framework for encouraging individuals and other areas of society to assist in making healthier food choices throughout life. These guidelines use a social-ecologic model for food and physical activity choices that acknowledge individual preference, cultural differences, traditional food choices, and individual budget. The four overarching guidelines are [70]:
      
	Follow a healthy dietary pattern at every life stage. At every life stage—infancy, toddlerhood, childhood, adolescence, adulthood, pregnancy, lactation, and older adulthood—it is never too early or too late to eat healthfully.
	Customize and enjoy nutrient-dense food and beverage choices to reflect personal preferences, cultural traditions, and budgetary considerations. A healthy dietary pattern can benefit all individuals regardless of age, race, or ethnicity, or current health status. The Dietary Guidelines provides a framework intended to be customized to individual needs and preferences, as well as the foodways of the diverse cultures in the United States.
	Focus on meeting food group needs with nutrient-dense foods and beverages, and stay within calorie limits. An underlying premise of the Dietary Guidelines is that nutritional needs should be met primarily from foods and beverages—specifically, nutrient-dense foods and beverages.
	Limit foods and beverages higher in added sugars, saturated fat, and sodium, and limit alcoholic beverages. At every life stage, meeting food group recommendations, even with nutrient-dense choices, requires most of a person's daily calorie needs and sodium limits. A healthy dietary pattern doesn't have much room for extra added sugars, saturated fat, or sodium or for alcoholic beverages.


Specific recommendations for adults, based on a "reference diet" of 2,000 calories per day, include [70]:
      
	Two cups of fruit and 2½ cups of vegetables per day, with an emphasis on high-fiber
                choices; weekly recommendations are 1½ cups/week of dark green vegetables, 5½
                cups/week of red/orange vegetables, 1½ cups/week of beans/lentils/peas, 5 cups/week
                of starchy vegetables, and 4 cups/week of other vegetables
	Six ounce-equivalent of grains, with at least half of all grain products consumed coming from whole grains
	3 cups per day of fat-free or low-fat milk or equivalent dairy products
	5½ ounces of protein/day, including 8 ounces of seafood per week; 26 ounces of meat, poultry, and eggs per week; and 5 ounces of nuts, seeds, and soy products
	12 g of oils per day, with a focus on healthy oil choices
	Less than 12% of calories from other uses, including alcohol, saturated fats, and added sugars
	Less than 2,300 mg (approximately 1 tsp of salt) of sodium per day for individuals 14 years of age and older


The USDA's MyPlate plan and the DASH diet both fulfill the Guidelines' recommendations. MyPlate is an individualized guide for healthy eating based on age, sex, height, weight, and physical activity level. Patients can create their own MyPlate plans at https://www.myplate.gov. The DASH diet (Dietary Approaches to Stop Hypertension) was originally developed as a method to prevent and treat hypertension, but it provides a balanced diet that is appropriate for most adults. Patient-friendly information about the DASH diet is available at https://www.nhlbi.nih.gov/health-topics/dash-eating-plan.


PHYSICAL ACTIVITY



Patients must keep in mind that as they change their diet and begin to lose body weight, body fat and lean body mass also decrease. The optimal goal of therapy is to maximize loss of body fat and minimize loss of lean body mass.
Exercise increases energy expenditure, and regular physical exercise is an important predictor of long-term weight maintenance. It is as important as diet, and patients should understand this point. Several studies have shown that patients who diet and exercise regularly are much more likely to maintain weight loss than those who simply change their diet. Multiple studies have demonstrated that a program of diet and exercise can reduce the number of persons who progress from impaired glucose tolerance to frank diabetes by 50% or more [37,38,39,40].
As noted earlier, approximately 26% of American adults rarely (or never) exercise [2]. There are numerous reasons for this, including lack of interest, competing demands for leisure time, lack of knowledge of proper technique, and fear of injury. Compounding this problem, in a 2001 survey, it was found that only 28% of subjects reported receiving advice from their physicians to increase their physical activity [41]. Of the individuals who received advice, only 38% (or 11% total group) received help formulating a specific activity plan, and 42% received follow-up support. As noted, in 2013, the AHA/ACC published obesity guidelines that specifically detail how primary care physicians can incorporate assessment and treatment for overweight and obesity into daily practice [112]. The recommendation to consider obesity as a disease and provide an algorithm for assessment and treatment was made due to continued undertreatment noted during systematic reviews in 1998 and 2005 [69,112].
CDC Physical Activity Recommendations



According to the CDC, adults should engage in at least 150 minutes of moderate-intensity aerobic activity (e.g., brisk walking) or 75 minutes/week of vigorous-intensity exercise (e.g., jogging, running) every week, combined with muscle-strengthening activities that work all major muscle groups (legs, hips, back, abdomen, chest, shoulders, and arms) two or more days per week for moderate health benefits [83]. (Note: A weekly workout can include a mix of exercise intensity equal to the given recommendations.) For increased health benefits, moderate-intensity aerobic exercise should be doubled to 300 minutes per week [83].

U.S. Health and Human Services Physical Activity Recommendations



The 2020–2025 Dietary Guidelines for Americans include recommendations for physical activity similar to the CDC recommendations [70,83]. It should be emphasized that usual daily activities at work or around the house should not be counted towards patients' exercise goals, but that these should continue in addition to exercise. Adults require at least 150 to 300 minutes of moderate-intensity aerobic activity (e.g., brisk walking, fast dancing) each week. It is also recommended that adults engage in muscle-strengthening activity (e.g., lifting weights, push-ups) at least two days each week [70].

American Heart Association Physical Activity Recommendations



In 2007, the AHA released guidelines for physical activity, in partnership with the American College of Sports Medicine (ACSM) [43]. These guidelines are intended to clarify recommendations originally released in 1995 by the ACSM and the CDC. For healthy adults 18 to 65 years of age, the AHA and ACSM recommend:
      
	Moderate-intensity aerobic activity on five days per week for 30 minutes or more, or vigorous-intensity aerobic activity on three days per week for 20 minutes or more.
	Resistance or strength training, or activity that improves strength and endurance, at least twice a week.
	Vigorous- and moderate-intensity activity can be combined to meet the goals. For example, a brisk half-hour walk twice a week plus a 20-minute jog twice a week fulfills the recommendations. Moderate-intensity bouts of exercise lasting at least ten minutes can be added together over the course of a day. Activities of daily living, such as household chores, do not count toward the goals.
	Strength training should include 8 to 10 exercises using the major muscle groups on two or more non-consecutive days. Weights should allow 8 to 12 repetitions before fatigue.


The AHA and ACSM also offer specific recommendations for older adults [44]. Aerobic and strength training goals are the same, although the guidelines note that the same exercise may be "moderate" for some older adults and "vigorous" for others, depending on baseline fitness level. Additional recommendations include:
      
	Exercises to promote flexibility, for at least 10 minutes two days a week.
	Balance-improving exercises for adults at risk of falls.
	Integration of preventive and therapeutic recommendations, so as to accommodate illness or restrictions on movement while avoiding a sedentary lifestyle.



Encouraging Physical Activity



The key is to make physical activity a part of everyday life by encouraging patients to choose activities of interest. Exercise should not be a chore, but rather an enjoyable activity that people look forward to. This may be light jogging, dancing, vigorous walking, or perhaps swimming for patients with arthritis. Patients should be encouraged to surround themselves with people supportive of exercise, who may join them in this activity. Patients should also consider varying their routine so they do not get bored. One study demonstrated that women older than 50 years of age who spent approximately 2.5 hours per week walking briskly reduced their risk of cardiovascular disease by 30% [45]. For patients with chronic renal insufficiency, resistance training has been shown to be effective against the catabolism of a low-protein diet and uremia [46].
It is also recommended that patients self-monitor. This entails keeping a diary of caloric intake and physical activity. Such a log encourages adherence, and most patients can see some success by noting their daily progress over time. They should bring this log to each visit, which should be one to two times per month early on. Physicians should review this diary with patients to ensure that they are properly following a structured program. Some patients will need closer monitoring, depending on cardiac risk and the presence of other medical conditions.
Although behavioral strategies can be effective, weight regain is common. Patients typically regain weight after leaving a structured program. Patients must understand that these changes must become their daily lives. They should change slowly, choosing foods and activities they can enjoy. They need to understand that occasional setbacks may occur, and that instead of becoming frustrated they should try to remain focused on long-term goals. Permanent lifestyle changes remain one of the most difficult interventions to implement. Patients need support, positive feedback, continual encouragement, and reinforcement.
Patient B should be counseled to adopt a diet
            and exercise regimen. She needs to decrease her calories by 500 calories per day and
            distribute her calories to 45% to 65% carbohydrates, 25% sugar or less, 20% to 35% fat,
            and 10% to 35% protein. She should choose an exercise program she enjoys—perhaps
            swimming, which would not only cause less stress on her joints but may also improve her
            arthritis. She should start slowly, 10 to 20 minutes several times a week, gradually
            building up to one hour, five or more times per week.
        


PHARMACOLOGIC AGENTS




Evidence Based Practice Recommendation

The Department of Veterans Affairs and the Department of Defense suggest
          offering prescribed pharmacotherapy (specifically liraglutide, naltrexone/bupropion,
          orlistat, or phentermine/topiramate) for long-term weight loss in patients with a BMI ≥30
          and for those with a body mass index ≥27 who also have obesity-associated conditions, in
          conjunction with a comprehensive lifestyle intervention.
https://www.healthquality.va.gov/guidelines/CD/obesity/VADoDObesityCPGFinal5087242020.pdf

             Last Accessed: January 18, 2024
Strength of Recommendation: Weak
          for


Pharmacotherapy should only be used as an adjunct to lifestyle modification, including calorie restriction and increased physical activity. It should not be used as a primary treatment option or by people who are unwilling to make behavioral changes. Rather, if lifestyle changes do not promote weight loss after six months, drugs should be considered. Most drugs are recommended for use in patients with a BMI >30 or in those with a BMI >27 and comorbidities such as type 2 diabetes, hypertension, or sleep apnea [128]. Many pharmacotherapies combined with exercise and lifestyle modification are effective in achieving meaningful weight reduction; the more elusive goal has been maintenance of healthy weight required to alleviate comorbidities (e.g., type 2 diabetes) and prevent potential complications (e.g., cardiovascular disease) of obesity.
As of 2014, four drugs (orlistat, phentermine/topiramate, liraglutide, and bupropion/naltrexone) were approved by the U.S. Food and Drug Administration (FDA) for long-term weight loss. Orlistat is available either by prescription (brand name Xenical) or over the counter (brand name Alli). Phentermine/topiramate (brand name Qsymia), liraglutide (brand name Saxenda), and bupropion/naltrexone (brand name Contrave) are available by prescription only. These weight-loss agents work by suppressing appetite or blocking pancreatic lipase.
Orlistat is a gastrointestinal and pancreatic lipase inhibitor that interferes with hydrolysis of dietary triglyceride and fatty acid absorption by the intestine [129]. It causes weight loss by blocking absorption of up to one-third of ingested fat. It is typically used with a reduced calorie diet with about 30% of calories from fat. Because absorption of fat-soluble vitamins can be affected, patients are advised to take a multivitamin daily. Several clinical studies have shown that when orlistat is combined with a low-calorie, low-fat diet, it increases weight loss compared with a placebo and low-calorie, low-fat diet. For example, in a randomized controlled trial conducted in Europe, patients using orlistat and eating a low-fat diet experienced a weight loss of 10.2% compared to 6.1% in the control group at one year [47]. In this study, total cholesterol, LDL, LDL/HDL ratio, and glucose showed a significant reduction. At year two, patients who continued with orlistat regained half as much weight as those patients who switched to placebo. In another randomized trial, patients using orlistat with a low-calorie diet experienced a loss of 8.5% of their initial body weight, compared with 5.4% in the placebo group [48]. Moreover, 35% of patients using orlistat lost at least 5% of body weight, compared with 21% in the placebo group; 28% lost 10% of body weight compared with 17% in control group. In a randomized controlled trial conducted in the United States, patients treated with orlistat lost an average of 15 lbs versus 8 lbs in the control group [49]. More patients in the experimental group lost 5% of initial weight than those in the control group, and 34% of patients using orlistat sustained the weight loss at two years versus 24% in the control group.
Orlistat is contraindicated in patients with chronic malabsorption syndrome or cholestasis, and it should be used with caution in patients taking cyclosporine. Side effects of orlistat include, but are not limited to, steatorrhea, incontinence, and diarrhea. Dietary supplementation with fat-soluble vitamins is recommended. Cases of acute kidney injury from oxalate crystal deposition have been reported in 2% of patients within one year of initiating orlistat [128]. Renal function should be monitored in patients receiving orlistat, particularly those at increased risk because of age or pre-existing renal dysfunction. Rarely, patients taking orlistat have developed severe liver injury, and this risk should be weighed against potential benefits [71].
In 2012, the FDA approved phentermine/topiramate, one of the first new weight-loss mediations in more than a decade [98]. Phentermine/topiramate (extended-release) combines an anorexiant and an anticonvulsant to improve short-term weight-loss outcomes in patients who have already attempted lifestyle changes (i.e., calorie-restricted diet and increased physical activity) [95]. Eligible patients will have a BMI ≥30 or a BMI ≥27 with a weight-related comorbidity [98]. In two randomized, placebo-controlled trials involving approximately 3,700 obese and overweight patients, phentermine/topiramate was found to be effective and safe if used correctly [98]. After one year, patients taking phentermine/topiramate experienced 6.7% (at the recommended dose) to 8.9% (at the highest dose) greater weight loss compared to those taking placebo. More than 60% of participants taking phentermine/topiramate recorded at least a 5% decrease in their body weight, compared to only 20% of the placebo group [98].
The recommended initial dose of phentermine/topiramate is 7.5 mg phentermine/46 mg topiramate extended-release once per day [98]. If weight reduction is <3% at 12 weeks, the dose may be titrated to a maximum of 15 mg/92 mg. The medication is contraindicated in persons with glaucoma, uncontrolled hypertension, or hyperthyroidism, and is not recommended for patients with a recent history of stroke or heart disease [98,128]. It is also teratogenic, with proven fetal defects with first trimester exposure. Therefore, all women of childbearing age should use effective contraception consistently while taking the drug and have documented proof of a negative pregnancy test prior to the initiation of treatment and every month thereafter [98].
In 2014, combination bupropion/naltrexone was approved as a treatment option for chronic weight management [99]. Studies show that these drugs are effective in improving the percentage of total body weight lost compared to placebo [84,99]. The dosage is gradually titrated up, starting with one tablet (naltrexone 8 mg/bupropion 90 mg) once daily in the morning for one week and increasing one daily tablet each week for four weeks. The maintenance dose is two tablets twice daily [71]. If 5% of initial body weight has not been lost after 12 weeks, the medication should be discontinued.
Any patient taking bupropion should be carefully monitored for suicidal ideation and behaviors [99]. This medication may also increase blood pressure and heart rate and is contraindicated in patients with hypertension. It also should be avoided in patients with opioid dependence, a history of seizures, or who are pregnant.
When pharmacotherapy is effective, weight loss should exceed 2 kg (4.4 lbs) during the first month and weight should decrease by about 5% of baseline within six months. Pharmacotherapy should be discontinued if weight loss is not achieved. In cases in which the therapeutic goal includes significant metabolic improvement in addition to weight loss (e.g., a patient with type 2 diabetes), failure to achieve a 5% decline in weight at three months warrants consideration of alternative pharmacotherapy or bariatric surgery [129]. When it is successful, pharmacotherapy with orlistat may be continued past one year; data is currently available to four years with orlistat [71]. Patients should keep in mind that weight loss typically stabilizes after six months of treatment, and weight gain can occur when pharmacologic therapy is discontinued.
In 2014, researchers conducted a systematic review to compare available FDA-approved drugs for short- and long-term weight loss using existing meta-analyses, systematic reviews, and randomized, placebo-controlled trials [114]. Combined with prescribed lifestyle changes, weight loss was noted at one year at approximately 3% for both orlistat and lorcaserin, and 9% for maximum-dose phentermine/topiramate compared with placebo [114]. Clinically meaningful weight loss (defined as ≥5% of initial weight in one year) was 37% to 47% for lorcaserin, 35% to 73% for orlistat, and 67% to 70% for maximum-dose phentermine/topiramate [114]. There were no short-term weight loss drugs that met the inclusion criteria for the analysis. Additional research, with the inclusion of the two more recently FDA-approved drugs (bupropion/naltrexone and liraglutide) is required to provide more information on the drug that provides the greatest efficacy [114].
Several drugs are approved for short-term use in obese patients. These include sympathomimetic agents such as benzphetamine, methamphetamine, phentermine, phendimetrazine, and diethylpropion [71,114]. Data on long-term safety have not been demonstrated. Given that weight loss therapy is focused on long-term success, use of these drugs is rarely recommended. Leptin resistance may be a contributing factor to obesity in some cases, and leptin is being explored as a possible treatment.
The cannabinoid receptor antagonist rimonabant, which acts as an appetite suppressant, has shown promise for weight loss. It is currently available in Europe. However, the FDA declined to approve this drug for use in the United States, citing concerns about the risk-benefit profile and the need for more data. In the future, rimonabant or similar drugs may become available in the United States.
Two additional drugs, silbutramine in 2010 and lorcaserin in 2012, initially received FDA approval for weight management but were later withdrawn because of safety issues. Randomized controlled trials supported the efficacy of sibutramine for short-term weight loss; however, there was some concern regarding the cardiovascular risk profile associated with the medication [50,51,52]. Postmarketing data indicated that patients with existing cardiovascular disease on long-term sibutramine therapy had an increased risk of nonfatal myocardial infarction and stroke [53]. As a result, the manufacturer (Abbott Laboratories) responded to an FDA request by voluntarily removing the agent from the U.S. market in 2010 [72]. Lorcaserin was voluntarily withdrawn from the market by the manufacturer in 2020 due to results from safety clinical trials showing an increased occurrence of cancer [95]. Other previously available drugs included dexfenfluramine and fenfluramine. Both have been withdrawn from the market due to either increased risk of pulmonary arterial hypertension or valvular heart disease.
Glucagon-Like Peptide-1 (GLP-1) Receptor Agonists



Glaucon-like peptide-1 (GLP-1) is an incretin metabolic hormone secreted in the intestinal tract, pancreas, and central nervous system (predominantly the brainstem). GLP-1 has several physiologic effects important for energy balance, regulation of glucose, and control of appetite and food intake [65]. Eating food triggers the release of GLP-1, which in turn inhibits glucagon secretion, promotes insulin production, and prompts feelings of fullness (satiety) via central effects on neural pathways [66]. Thus, GLP-1 has an important role in facilitating and maintaining healthy body weight. GLP-1 exerts its action through a single GLP-1 receptor that is widely expressed in human tissues. In the past decade, analogs of the GLP-1 receptor (GLP-1 agonists) have been developed that mimic the action and prolong the effects of GLP-1. Compared with native GLP-1, which has a short half-life (1.5 to 2 minutes), GLP-1 agonists have a longer half-life (hours to days), permitting augmentation of GLP-1 physiologic effects and engendering intense interest in GLP-1 agonists as therapeutic agents for long-term weight control and prevention of obesity-related comorbidities.
Studies in human volunteers have shown that activation of GLP-1 receptors, whether by endogenous GLP-1 or GLP-1 agonists, has several important effects conducive to weight management in obese and overweight persons. GlP-1 infusion in the fasting state prompted a sensation of fullness (satiety) and diminished the perception of hunger, findings which correlated with reduced brain activation in the amygdala, caudate, and cortical brain centers [65]. When eating a meal, administration of a GLP-1 has been shown to reduce food intake and attenuate brain activation to pictures of food in obese persons and those with heightened sensitivity to food cues [65]. A randomized, placebo-controlled trial found that compared with placebo, a GLP-1 agonist (liraglutide) enhanced satiation (maximum tolerated intragastric volume) and delayed gastric emptying of solids by 70 minutes vs. 4 minutes at five weeks [67]. Post-hoc analysis showed that delayed gastric emptying of solids at 5 weeks correlated with significantly greater weight loss in the liraglutide group than in the placebo group at 5 weeks and 16 weeks.
As of January 2024, two GLP-1 agonists, liraglutide and semaglutide, have received FDA approval for chronic weight management in obese and overweight patients with or without diabetes, A third drug, tirzepatide, which is a dual-action combination agent (GLP-1 agonist with a glucose-dependent insulinotropic polypeptide) has also received FDA approval. Tirzepatide exhibits enhanced activity in regulating glucose-dependent insulin release and may have an advantage managing patients with type 2 diabetes and obesity. When using any one of these drugs for weight management, gradual dosage escalation over 16 to 20 weeks is necessary to reduce likelihood of adverse effects.
Liraglutide
In 2014, the GLP-1 receptor agonist liraglutide was approved by the FDA for chronic weight management. Traditionally used to treat diabetes, liraglutide also aids in appetite suppression and weight loss [109]. The dosage of liraglutide used for weight management (3 mg) differs from the dose used in diabetes medication regimens (1.8 mg), and the safety and efficacy of this higher dose for the treatment of diabetes is uncertain [109]. Liraglutide is administered subcutaneously, and when used for management of obesity, it should be initiated at 0.6 mg once daily and escalated weekly by 0.6 mg up to 3 mg [128]. Common side effects are nausea (25%), vomiting (12%), diarrhea (11.6%), constipation (11%), and dyspepsia (6.4%). A meta-analysis found that liraglutide has the highest probability of discontinuation due to side effects (13% of patients) among all FDA-approved medications for obesity [128]. This medication is contraindicated in those with a personal or family history of thyroid cancer.
Patients with type 2 diabetes and high cardiovascular risk randomized to treatment with liraglutide had a 22% decrease in cardiovascular mortality and 15% decrease in all-cause mortality compared with placebo after 3.8 years [128]. Among adolescents with obesity, liraglutide plus lifestyle therapy was two times more effective than lifestyle therapy alone (43.3% vs. 18.7%) in reducing BMI by 5%, and three times more effective (26% vs. 8%) in reducing BMI by 10% [130].
Semaglutide
In 2021, the FDA approved semaglutide injection for chronic weight management in adults with obesity (BMI ≥30), or overweight (BMI ≥27) with at least one additional weight-related comorbidities (e.g., hypertension, type 2 diabetes, hyperlipidemia) [133]. Semaglutide is a GLP-1 receptor agonist intended for use in combination with lifestyle changes. For weight management, the dosage of semaglutide is 2.4 mg subcutaneously administered weekly [133]. In one study involving 1,961 obese or overweight adults who did not have diabetes, once weekly semaglutide was associated with an average weight loss of 15.3 kg after 68 weeks, compared with 2.6 in the placebo group [134]. More participants in the semaglutide group than in the placebo group achieved weight reductions of 10% or more (69.1% vs. 12%) and 15% or more (50.5% vs. 4.9%) at week 68. Mild-to-moderate nausea and diarrhea were the most common adverse events with semaglutide and subsided over time [134]. Compared with placebo, weight loss with semaglutide was accompanied by greater improvements in cardiometabolic risk factors, including reductions in waist circumference, blood pressure, glycated hemoglobin levels, and lipid levels.
In a separate phase 3 clinical trial among adolescents (12 to <18 years of age) with obesity (BMI in the 95th percentile or higher), treatment with weekly semaglutide plus lifestyle intervention resulted in a greater reduction in BMI than lifestyle intervention alone [93]. The mean change in BMI at week 68 was –16.1% with semaglutide and 0.6% with placebo. A total of 95 of 131 participants (73%) in the semaglutide group had weight loss of 5% or more, compared with 11 of 62 (18%) in the placebo group. Among participants in the semaglutide group, a loss of body weight of at least 10% occurred in 62% and of least 15% in 53%, compared with 8% and 5%, respectively, among those in the placebo group [93].
Results of a multicenter randomized, placebo-controlled trial has demonstrated that treatment with semaglutide diminishes excess cardiovascular risk associated with obesity and overweight in patients who have no history of diabetes. The study, which enrolled 17,610 participants with a BMI of 27 or greater and preexisting cardiovascular disease, found that weekly subcutaneous simaglutide at a dose of 2.4 mg for a mean duration of 33 months was associated with a 20% reduction in the incidence of a composite of death from cardiovascular causes, nonfatal myocardial infarction, and nonfatal stroke, compared with placebo [94].
Evidence suggests semaglutide may also be effective in alleviating symptoms and signs of heart failure with preserved ejection fraction associated with obesity. In a randomized, placebo-controlled trial involving obese patients with this syndrome, once weekly semaglutide achieved larger reductions in heart failure-related symptoms and physical limitations, increased functional capacity, and more weight loss than placebo (–13.3% vs. –2.6%) at 52 weeks [106]. The mean percentage change in C-reactive protein (surrogate for ambient inflammation) was –43.5% with semaglutide and –7.3% with placebo. The authors note that the magnitude of improvement in physical function observed in the semaglutide group, as measured by the six-minute walk distance, was greater than or equal to results reported in studies designed to investigate outcomes of exercise training in in patients with heart failure [106].
Tirzepatide
In 2022, the FDA approved weekly tirzepatide injection for the treatment of type 2 diabetes [135]. In studies of the drug's efficacy in lowering blood glucose levels, patients were also found to experience significant weight loss; in one clinical trial, the average weight loss with tirzepatide was 15 pounds more than placebo when neither were used with insulin and 23 pounds more than placebo when both were used with insulin [135]. In a study of 2,539 obese adults without diabetes, after 72 weeks of treatment, the mean percentage change in weight 72 was −15.0% for those receiving 5-mg tirzepatide, −19.5% for those receiving 10-mg tirzepatide, and −20.9% for those receiving 15-mg tirzepatide; the percent change among those who received placebo was −3.1% [136]. Additional trials are underway to assess the potential role of tirzepatide in the treatment of obesity.
In November 2023, the FDA approved tirzepatide injection for chronic weight management in adults with obesity (BMI ≥30) or overweight (BMI ≥27) with at least one weight-related condition (e.g., high blood pressure, type 2 diabetes, hyperlipidemia) [107]. Effectiveness of tirzepatide for weight management was established in two randomized, placebo-controlled trials conducted for 72 weeks' duration, each demonstrating significant reduction in body weight compared with placebo. This approved tirzepatide formulation (Zepbound) is administered weekly; the dosage must be increased gradually over four to 20 weeks to achieve the target dosage of 5 mg, 10 mg, or 15 mg once weekly [107]. The maximum dosage is 15 mg once weekly.
Practical Considerations for GLP-1 Agonist Therapy
Clinical trial experience has shown that mild-to-moderate adverse effects occur commonly with GLP-1 agents but resolve in time and can be minimized by gradual dosage escalation over 16 to 20 weeks' time. The most common side effects are gastrointestinal, including nausea, vomiting, diarrhea, and abdominal discomfort. Less common but more serious adverse effects observed in large clinical trials include symptomatic gall bladder/biliary tract disease (2.5%) and pancreatitis (0.2%) [66,134]. GLP-1 agonists are known to cause mild inhibition of gall bladder emptying and biliary tract peristalsis. To ensure compliance and maximum therapeutic success, treatment of obesity with GLP-1 agonists should always be initiated slowly with gradual dosage escalation and careful follow-up, including patient education and reassurance as to anticipated (and likely self-limited) adverse effects. Other suggestions for a successful treatment strategy include a multidisciplinary approach with telephone surveillance; avoiding high-fat foods and utilizing frequent small meals; a one-week dose pause when adverse effects do arise [108].


SURGICAL OPTIONS



Surgery offers the most effective intervention for reducing the long-term complications of obesity and related metabolic disorders such as diabetes [17,131]. High morbidity and mortality rates are associated with severe obesity (BMI >40) and with a BMI of 35 to 39 in the presence of a coexisting condition. With refinement in surgical technique and growing evidence of safety and efficacy, bariatric surgery has become increasingly common over the past decade. In 1998, there were 13,386 procedures; by 2004, nearly 136,000 bariatric surgeries were performed [55,85]. Since then, the number has continually increased, with approximately 262,893 surgeries performed in 2021 [104]. Only 1% of the extremely obese population undergoes bariatric surgeries each year [85,86,87]. In 2008, 90.2% of bariatric surgeries were performed laparoscopically, compared with 20.1% in 2003. Surgical procedures for overweight and obese patients include:
    
	Gastric bypass
	Gastric banding
	Vertical banded gastroplasty
	Sleeve gastrectomy
	Intestinal bypass



Evidence Based Practice Recommendation

The American Society of Metabolic and Bariatric Surgery (ASMBS) and
          International Federation for the Surgery of Obesity and Metabolic Disorders assert that
          metabolic and bariatric surgery is recommended for individuals with a BMI >35,
          regardless of presence, absence, or severity of comorbidities.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9834364

             Last Accessed: January 18, 2024
Level of Evidence: Expert
          Opinion/Consensus Statement


The American Society for Metabolic and Bariatric Surgery (ASMBS) and the Society of American Gastrointestinal Endoscopic Surgeons have reaffirmed the 1991 National Institutes of Health guideline, which states that surgery is indicated for adult patients with a BMI greater than 40 or greater than 35 with significant comorbid conditions and who can demonstrate that dietary attempts at weight loss have failed [56,57]. In 2022, guidelines from the International Federation for the Surgery of Obesity and Metabolic Disorders (IFSO) and ASMBS were released establishing the criteria for candidates for bariatric surgery as BMI ≥35, regardless of presence, absence, or severity of obesity-related complication, or BMI ≥30 in patients with type 2 diabetes [96]. Further, surgery should also be considered in patients with BMI 30–35 who do not achieve substantial or durable weight loss or obesity-related complication improvement nonsurgically. In 2019, the AACE/TOS/ASMBS/Obesity Medicine Association (OMA)/American Society of Anesthesiologists (AASA) guidelines further added a recommendation that the BMI requirement for bariatric surgery should be adjusted for ethnicity (e.g., 18.5 to 22.9 is normal range, 23 to 24.9 is overweight, and ≥25 is obesity for Asian patients) [97]. The 2022 ASMBS guideline recommends BMI thresholds be adjusted in Asian populations, and those with BMI >27.5 should be offered surgery ]96].
In 2016, 45 professional societies, including the American Diabetes Association, issued a joint statement that metabolic surgery should be considered for patients with type 2 diabetes and a BMI 30.0–34.9 if hyperglycemia is inadequately controlled despite optimal treatment with either oral or injectable medications [98].
Bariatric surgery for patients older than 60 years of age has typically not been recommended. Patients should be thoroughly screened for a willingness to make lifestyle changes, as well as for any psychologic disorders that would impair a successful postoperative course. Surgical treatment is not a cosmetic procedure. It does not involve the removal of adipose tissue by suction or excisions; rather, it involves reducing the size of the stomach, with or without a degree of malabsorption.
In addition to those patients identified in the 1991 guideline, the Society of American Gastrointestinal Endoscopic Surgeons indicates that other well-selected patients may benefit from laparoscopic bariatric surgery [57]:
    
	Individuals with BMI 30–35
	Patients older than 60 years of age
	Select adolescents


Adolescent bariatric surgery (in patients younger than 18 years of age) has been proven effective but should be performed in a specialty center. Patient selection criteria should be the same as used for adult bariatric surgery.
Research supports the effectiveness of bariatric surgery for weight loss, and although more outcome data have been made available since the 2000s, additional studies are required to prove long-term outcomes [91,115]. In the Swedish Obese Subjects (SOS) study, a large, prospective, controlled trial of bariatric surgery (fixed or variable banding, vertical banded gastroplasty, or gastric bypass), average weight loss in surgical patients was 16% at 10 years compared to a 1.6% weight gain in controls [58]. A 2005 Cochrane Review, which included earlier SOS results as well as multiple other studies, noted that evidence was limited (largely due to study design), but that surgery appeared to be more effective than conventional treatment [59]. A meta-analysis published in 2004 in JAMA concluded that mean excess weight loss was 61.2% for bariatric surgery patients, with some variation among types of surgery [60]. One long-term systematic review used MEDLINE and Cochrane databases to analyze research from 1946 to 2014 and found that there is still insufficient long-term patient follow up needed to minimize biased results. In this review, it was found that found that gastric bypass has better outcomes than gastric band procedures; however, there was insufficient evidence regarding other types of bariatric procedures, including gastric sleeve [115].
It also appears that weight loss following bariatric surgery may be more sustainable than weight loss by conventional means. While weight regain often occurs within a few months to years after behavioral or pharmacologic treatment, studies show that weight loss can be sustained for many years after surgery [55]. A large, single-center follow-up study of laparoscopic adjustable gastric banding patients showed the band was intact in 78% of patients beyond the 10-year follow-up, with a mean excess weight loss of 47% [103]. At the 16-year mark, patients had an excess weight loss of 62%. The authors of the study reviewed other literature and noted a similar substantial long-term weight loss with other bariatric surgeries as well.
Although bariatric surgery is not without risk, there is evidence that it can reduce overall morbidity and mortality in obese patients. In a cohort study comparing 1,035 bariatric surgery patients with 5,746 age- and gender-matched controls, the surgery patients had significant reductions in the risk of cardiovascular disease, cancer, endocrine disorders, infections, and psychiatric disorders. The relative risk of death was 89% lower in the surgery group [61]. Another study compared 7925 gastric bypass subjects with community-based controls. Mortality was lower by 40% among the surgery patients. Although deaths from causes other than disease were higher in the surgery patients, deaths from diabetes, cardiovascular disease, and cancer were all substantially reduced [62]. The SOS study, the only large, well-controlled prospective trial of bariatric surgery, found the unadjusted overall mortality was reduced by 31.6% in the surgery group at 10 years [63].
Multiple studies of comorbid conditions that are common in obesity have shown improvement following bariatric surgery. A meta-analysis of bariatric surgery studies showed strong improvements in diabetes, hypertension, hyperlipidemia, and sleep apnea [60]. According to results from the SOS study, some of the improvements in morbidity may decrease over time; however, longer observation and additional studies are needed to confirm long-term effects [58].
Malabsorptive and Combined Procedures



These procedures combine creation of small stomach pouches to restrict food intake and construction of bypasses of the duodenum and other segments of the small intestine to cause malabsorption. In the past, the most common gastric bypass operation was Roux-en-Y gastric bypass (RYGB), with biliopancreatic diversion performed less frequently [104]. According to one report, in 2003–2004 more than 90% of the weight-loss surgeries performed in the United States involved the Roux-en-Y technique, even though this surgery required longer time in surgery, longer hospital stays, and a higher likelihood of requiring intensive care [63]. However, the advent of newer and less invasive techniques has led to these surgeries falling out of favor. In 2021, the ASMBS estimated that only 21.5% of bariatric surgeries involved RYGB and 2.1% were biliopancreatic diversion [104]. Today, sleeve gastrectomy is the most commonly performed procedure (58.1%) [104].
In the SOS study, the gastric bypass group lost the most weight, compared to banding and vertical banded gastroplasty; they were also more likely to have lost more than 5% of baseline body weight [58]. A meta-analysis of multiple studies concluded that weight loss was about 61.6% with gastric bypass and 70.1% with biliopancreatic diversion, vs. 47.5% for gastric banding. However, these procedures also carry a higher risk of nutritional deficiency.
Roux-en-Y Gastric Bypass (RYGB)
With gastric sleeve procedures becoming more common, only 21.5% of bariatric surgeries performed in 2021 were RYGB procedures [104]. In this procedure, a small stomach pouch, approximately 25–30 mL in size, is created by either stapling or vertical banding. This causes restriction in food intake, such that patients can only eat several bites as a meal. Next, a Y-shaped section of the small intestine is attached to the pouch to allow food to bypass the duodenum as well as the first portion of the jejunum. This causes reduced calorie and nutrient absorption, resulting in weight loss. Gastric bypass is usually done laparoscopically.
With this procedure, severe nutritional deficiencies can develop. For instance, patients are at risk to develop iron deficiency due to lack of food contact with gastric acid and consequent diminished conversion of iron. In addition, vitamin B12 deficiency may occur because food is not coming into contact with gastric intrinsic factor. Vitamin D and calcium absorption may be reduced because the duodenum and proximal jejunum, which are the sites of calcium absorption, are bypassed. Lifelong supplements of multivitamins, B12, iron, and calcium are mandatory following this procedure.
Biliopancreatic Diversion (BPD) and Biliopancreatic Diversion with Duodenal Switch (BPD/DS)
In the BPD and BPD/DS operations, portions of the stomach (approximately two-thirds) are removed. The small pouch that remains is connected directly to the final segment of the small intestine, completely bypassing both the duodenum and jejunum. Thus, the time that food mixes with digestive fluids is fairly brief.
In biliopancreatic diversion with duodenal switch the pyloric valve is kept intact, a portion of the duodenum is left in the digestive loop, and the final segment of the small intestine is connected after the duodenum. Additionally, the upper end of the bypassed segment of the small intestine is attached to the pancreas and is joined at the final, common segment. The gallbladder may or may not be removed.

Restrictive Procedures



Restrictive procedures reduce the size of the stomach without interfering with absorption of food. Food intake is restricted by creating a small pouch at the top of the stomach where the food enters from the esophagus. The pouch initially holds about 1 ounce of food and can expand to 2 to 3 ounces over time. The pouch's lower outlet usually has a diameter of about ¼ inch. The small outlet delays the emptying of food from the pouch and causes a feeling of fullness. It does not otherwise alter the digestive tract. Restriction operations are intended to reduce the amount of food a patient can comfortably eat, thus reducing total caloric intake. The two most common restriction operations are gastric banding and vertical banded gastroplasty.
Laparoscopic Gastric Banding (LGB)
In this procedure, a band is placed around the stomach near its upper end, creating a small pouch and a narrow passage into the larger remainder of the stomach. An inflatable, adjustable ring controls the flow of food from the smaller pouch to the rest of the digestive tract. The patient will feel comfortably full with a small amount of food. Because of the slower emptying, the patient continues to feel full for several hours, thereby reducing the urge to eat between meals.
Although excess weight loss with this procedure is not as rapid as with other procedures (e.g., RYGB), long-term weight loss may be comparable for some patients [90,91]. One study found that weight loss percentages for RYGB and LGB were 35% and 19% after three months; 49% and 25% after six months; 64% and 36% after one year; and 60% and 57% after three years [90]. However, other studies report that about half of LGB procedures result in inadequate weight loss [92]. A 2008 systematic review noted that complication and short-term morbidity rates of LGB are lower than those of laparoscopic RYGB; however, reoperation rates with LGB are higher [91]. This review noted that the highest quality study showed an excess weight loss percentage at one year of 48% for LGB, compared with 76% for RYGB.
It appears that LGB has quickly fallen out of favor. LGB accounted for 35.4% of bariatric procedures in 2011 but only 0.4% in 2021 [104].
Vertical Banded Gastroplasty (VBG)
In this procedure, both a band and staples are used to create a small pouch in the upper stomach with a narrow outlet reinforced by a mesh band to prevent stretching. After the procedure, the person usually can eat only a half to a whole cup of food without discomfort or nausea. Food must be well chewed. VBG, formerly one of the most common bariatric surgeries, is used less often now due to unsatisfactory weight loss results [55]. Complications from the restriction can include vomiting, gastroesophageal reflux, and erosion of the band into the gastric tissue.
Neither of these procedures involves any anastomosis of the stomach or intestine, nor is there repositioning of the stomach or intestines. Intake becomes a function of a patient's ability to chew thoroughly and eat slowly. Failure to do so can result in repeated vomiting and isolated cases of nutritional deficiency.
Laparoscopic Sleeve Gastrectomy (LSG)
Similar to the first step of BPD, laparoscopic sleeve gastrectomy (LSG) involves subtotal gastric resection, leaving a small, tubular stomach [88]. Because the fundus of the stomach contains the cells that produce ghrelin (a hormone involved in regulation of food intake), removal of the fundus may contribute to weight loss beyond simple restriction. LSG is generally done in select obese and super-obese (BMI greater than 50) patients and followed, once weight is somewhat reduced, by completion of a RYGB or either of the BPD surgeries. Advantages of this approach include simplicity, low complication rates, no nutritional deficiencies, and no "dumping syndrome" [88].
A 2009 study of 135 patients who underwent the procedure (mean BMI: 48.8; range: 37–72) found that the average excess weight loss at one year was 49.4% [89]. Complication rates were low, and none of the patients required conversion to laparotomy.
A 2010 review of 100 LSG patients (BMI greater than 40 or greater than 35 with severe comorbidity) found that the average excess weight loss was 49.1% at six months [88]. There was also significant resolution of diabetes (46%), hypertension (38%), and hyperlipidemia (19%). The authors of the study recommend LSG as a single-step procedure, with no revision to RYGB or BPD, and LSG over gastric banding due to equivalent weight reduction and better tolerance.

Complications



Bariatric surgery does have complications. Approximately 10% to 20% of all patients who have weight-loss surgery require follow-up operations. Gastric bypass operations may cause "dumping syndrome," whereby stomach contents move too rapidly through the small intestine. Typically, this is caused by the high osmolarity of simple carbohydrates in the intestine. The higher concentration causes fluids to shift towards the higher osmolarity. This results in additional fluid in the bowel, which causes it to be stretched, with subsequent pain and nausea. Activation of hormonal and nerve responses causes increased heart rate. There may be vomiting and diarrhea. A short time later, there typically is a glucose spike, as the small bowel absorbs sugar. The pancreas responds by secreting insulin, which then causes hypoglycemia, causing weakness and light-headedness. Dumping syndrome should be monitored carefully.
Abdominal hernias can also occur, requiring follow-up surgery. More than one-third of obese patients who have gastric surgery develop gallstones. Post-operative complications may include deep vein thrombosis, pulmonary emboli, bleeding, band migration, and infection. Possible later complications include breakdown of the staple line or band erosion, causing internal infections.
Depending on the type of procedure, nearly 30% of patients who have weight-loss surgery can develop nutritional deficiencies such as anemia, osteoporosis, and metabolic bone disease. Therefore, it is important that patients take supplemental vitamins and minerals.
Because bariatric surgical procedures are still evolving, true surgical mortality rates are uncertain. The overall risk of death from gastric bypass appears to be less than 0.2% at 30 days and varies by the type of procedure [105]. Older data, gathered between 1987 and 2001, suggested a 30-day mortality rate as high as 1.9%, but outcomes have improved as surgeons gained experience and lower-risk patients sought treatment [55]. The increase in laparoscopic procedures has contributed to a lower risk of death. It is estimated that the 30-day mortality rate is 0.14% for laparoscopic gastric bypass, 0.08% for laparoscopic sleeve gastrectomy, and 0.03% for laparoscopic gastric banding [105].

Selection of Surgical Procedure



The appropriate surgery depends on a number of factors, including the skill of the surgeon and patient preference. Typically, restriction operations create slower and steadier weight loss than the bypass operations, which often show rapid weight loss in the first few months, stabilizing a year after surgery. With restriction operations, weight loss is typically 1 to 2 pounds per week, continuing on average for two years. However, restriction operations have higher potential for nutritional deficiency.
Bariatric surgery will not work for all patients. Between 10% and 50% of surgical subjects will not succeed with long-term weight loss [55,92]. Ongoing follow-up is an essential part of treatment, to watch for complications and encourage ongoing weight loss efforts.

Intragastric Balloon Systems



Intragastric balloon systems, brand names Orbera and the ReShape Integrated Balloon System, were approved by the FDA in 2015. These systems are intended as a minimally invasive, short-term treatment, involving placement in the stomach of an inflatable, free-floating balloon. They are intended to be used in conjunction with diet and exercise. Both Orbera and ReShape are placed into the stomach through the mouth with the patient under mild sedation, using a minimally invasive endoscopic procedure. These balloons are then filled with 400–700 cc of saline (ReShape also adds methylene blue dye) to restrict the amount of space in the stomach. These balloons may be placed for up to six months. A third balloon system, brand name Obalon, was approved by the FDA in 2016 and consists of up to three balloons in a capsule that is attached to a thin inflation catheter. The balloons are swallowed and then inflated with air to reduce amount of free space in the stomach [117].
Intragastric balloon systems may have indications for individuals with BMIs between 30 and 40 and for morbidly obese patients who need to lose weight before bariatric surgery. A 2007 Cochrane Review suggests that intragastric balloon treatment may not provide benefits over conventional therapy. However, evidence was limited and different trials used different techniques and clinical considerations [64].
Little information is available regarding the effectiveness and long-term indications of balloon systems. In clinical trials for Orbera, patients lost an average of 21.8 lbs (10.2% total body weight) after six months, compared with 7 lbs in the same period in a group that received behavior modification. In addition, three months after placement, patients maintained an average weight loss of 19.4 lbs [118].
In February 2017, the FDA issued a letter to healthcare providers warning that there have been incidences of spontaneous overinflation of the two brands of liquid-filled balloons (Orbera and ReShape), causing abdominal pain, difficulty breathing, and vomiting [117]. A risk of acute pancreatitis caused by compression of gastrointestinal structures was also noted. Additionally, in August 2017, the FDA issued a letter to healthcare providers warning of adverse events associated with the saline-inflated versions (Orbera and ReShape). It was noted that five unanticipated deaths had occurred—one patient with ReShape and four with Orbera. A follow up letter was issued in April 2020, indicating a total of 18 deaths reported worldwide; of these, 8 were in the United States (5 with Orbera and 3 with ReShape) [132]. At the time of publication of the letter, there was no known root cause, although all patients died within hours to six months of placement [117]. Further investigation of the safety and effectiveness of these balloon devices is required.

Gastric Electrical Stimulation Technique



Gastric electrical stimulation is a technique involving an implanted device similar to a cardiac pacemaker. In 2015, the FDA approved the Maestro Rechargeable System for the treatment of obesity in patients 18 years or older with a BMI of 40 to 45, or 35 to 39.9 with one or more obesity-related health condition. In addition, the patient must have tried to lose weight with diet and exercise in a supervised program within the past five years.
Controllable from outside the body, the gastric stimulator is intended to reduce caloric intake [55]. The Maestro device is implanted into the abdomen and entails an electronic pulse generator that sends impulses to the vagus nerve. The wire leads and electrodes then directly stimulate the vagus nerve to control appetite. A study of those using the Maestro device showed that the active group lost 8.5% more weight than the placebo group. In addition, 52.5% of the active electronic device group lost at least 20% of excess weight and 38.3% lost at least 25% of their starting weight [119]. Studies are ongoing, and as of 2018 there is no reliable data on the long-term efficacy of gastric electrical stimulation.



74. CONSIDERATIONS FOR NON-ENGLISH-PROFICIENT PATIENTS



As a result of the evolving racial and immigration demographics in the United
      States, interaction with patients for whom English is not a native language is inevitable.
      Because patient education is such a vital aspect of the prevention and treatment of overweight
      and obesity and related conditions, it is each practitioners' responsibility to ensure that
      information and instructions are explained in such a way that allows for patient
      understanding. When there is an obvious disconnect in the communication process between the
      practitioner and patient due to the patient's lack of proficiency in the English language, an
      interpreter is required.
In this multicultural landscape, interpreters are a valuable resource to help bridge the communication and cultural gap between clients/patients and practitioners. Interpreters are more than passive agents who translate and transmit information back and forth from party to party. When they are enlisted and treated as part of the interdisciplinary clinical team, they serve as cultural brokers, who ultimately enhance the clinical encounter.

75. SUMMARY



The number of overweight and obese people has reached epidemic proportions. Estimates show that 78% of the adult population is either overweight, obese, or extremely obese. This represents a substantial increase from the last few decades. Ample scientific evidence exists that demonstrates an increasing body mass index corresponds to increasing morbidity and mortality. Numerous treatments for obesity are available. The cornerstone of any treatment regimen is behavioral modification, focusing on diet changes and exercise regimens. Additional therapies include drugs and surgery. To improve care for overweight and obese patients, physicians and other providers need to have a thorough understanding of obesity and its treatment and to understand the importance of addressing the topic with patients. In addition, they must recognize that recidivism and failure are quite high, and that successful treatment requires a concerted and sustained effort. As of 2024. GLP-I agonists are a promising new class of therapeutic agents approved for long-term weight management in obese and overweight patients with and without type 2 diabetes. The degree of weight reduction and demonstrated benefits with respect to reducing comorbidities and complications from obesity rival that achieved with the best surgical therapies.

76. RESOURCES




        CDC Resources and Publications for Overweight and Obesity
      

        https://www.cdc.gov/obesity/resources/index.html
      


        Managing Overweight and Obesity in Adults: Systematic Evidence Review
          from the Obesity Expert Panel
      

        https://www.nhlbi.nih.gov/health-topics/managing-overweight-obesity-in-adults
      


        Dietary Guidelines for Americans
      

        https://health.gov/our-work/nutrition-physical-activity/dietary-guidelines
      


        Physical Activity Guidelines for Americans, 2nd Edition
      

        https://health.gov/sites/default/files/2019-09/Physical_Activity_Guidelines_2nd_edition.pdf
      


        National Institute on Aging, Exercise and Physical Activity
      

        https://www.nia.nih.gov/health/exercise-and-physical-activity
      


        AHA Diet and Lifestyle Recommendations
      

        https://www.heart.org/en/healthy-living/healthy-eating/eat-smart/nutrition-basics/aha-diet-and-lifestyle-recommendations
      


        Institute of Medicine (IOM) Dietary Reference Intakes for Energy,
          Carbohydrates, Fiber, Fat, Protein, and Amino Acids
      

        https://nap.nationalacademies.org/read/10490/chapter/1
      


        U.S. Preventive Services Task Force Guide to Clinical Preventive
          Services
      

        https://www.ahrq.gov/professionals/clinicians-providers/guidelines-recommendations/guide/index.html
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Osteoporosis: Diagnosis and Management



Course Objective



To appropriately prevent, diagnose, and treat osteoporosis, physicians and other healthcare providers should understand the epidemiology, physiology, and management. The purpose of this course is to provide members of the interdisciplinary team, including physicians, nurses, and other healthcare professionals, with the information regarding causes and treatment of osteoporosis necessary to effectively provide patient-centered care.
              

Learning Objectives



Upon completion of this course, you should be able to:
	Discuss the clinical background of osteoporosis, noting the various definitions used in the past few years.
	Discuss the epidemiology of osteoporosis in the United States, based on age, sex, race, and other factors.
	Identify the primary and secondary causes of osteoporosis.
	Identify the various risk factors for osteoporosis.
	Describe the signs and symptoms of osteoporosis.
	List the various screening recommendations established for osteoporosis.
	Explain the various treatment modalities for osteoporosis.
	Describe the current dietary and physical activity recommendations related to osteoporosis.
	Discuss the pharmacologic treatment of osteo¬porosis, including indications and adverse reactions and the importance of utilizing interpreters in providing care to non-English-proficient patients.




77. INTRODUCTION



Osteoporosis has increasingly become a major health problem. The Bone Health and Osteoporosis Foundation (BHOF) (formerly the National Osteoporosis Foundation) has estimated that 10 million Americans have osteoporosis and 44 million have low bone mass, or osteopenia, which places them at risk for osteoporosis[1,2]. Approximately 1 in 2 women and 1 in 4 men 50 years of age and older will have an osteoporosis-related fracture in their lifetime [3].
Osteoporosis is the most common type of metabolic bone disease. It results either from the body's inability to form new bone or from an increased resorption of formed bone. Essentially, when there is an imbalance between osteoblastic and osteoclastic activity, skeletal problems arise. Risk factors, such as advanced age, family history, race, estrogen deficiency, tobacco use, steroid use, low calcium intake, physical inactivity, and low body weight, contribute to this condition [4].
Several diagnostic techniques have improved the ability to diagnose osteoporosis, most notably dual-energy x-ray absorptiometry (DXA), which is considered the gold standard for diagnosing osteopenia or osteoporosis [5]. Ultrasound, radionuclide absorptiometry, quantitative computed tomography (CT), and magnetic resonance imaging (MRI) also have been used to assess risk of fracture [6]. In the United States, current diagnostic criteria are based solely on quantitative CT hip and DXA spine or hip T-score measurements [7,8]. Along with these diagnostic techniques, biochemical markers, such as hydroxyproline and collagen cross links, may be used to identify patients at risk [5,9]. Several screening guidelines have been published indicating the preferred techniques and indications.
Treatment of osteoporosis remains controversial. The focus of management has been on slowing or stopping bone loss or creating new bone. Because of the significant disability, morbidity, mortality, and costs associated with osteoporosis-related fractures, the American College of Physicians recommends that treatment be aimed at fracture prevention [10]. First-line therapy remains diet supplementation and regular weight-bearing and muscle-strengthening exercises, both of which should be started before 30 years of age [11,12]. Numerous medications, either antiresorptives or bone formation agents (anabolics), exist with different patient indications, adverse events, and contraindications. Additionally, several high-profile studies have impacted the treatment and prevention of osteoporosis. Specifically, the Heart and Estrogen/Progestin Replacement Study (HERS) and the Women's Health Initiative (WHI) have indicated some potential dangers (e.g., increased risk of breast cancer, heart attack, stroke, blood clots in the legs and lungs) associated with estrogen replacement, which until recently had been one of the mainstays of treatment [13,14].
To effectively prevent, diagnose, and treat this disease, physicians and other healthcare providers should understand the epidemiology, physiology, and management of osteoporosis. The following case study will be referenced throughout the text to illustrate the challenges of treating patients with osteoporosis.
An Asian woman, Patient D, is 64 years of age
        with a history of type 2 diabetes, asthma, hypertension, and degenerative joint disease. She
        presents to a general medicine clinic with persistent lower back pain. The patient reports
        that for the last few months, she has been experiencing aching pain in the lower lumbar
        area. It is worse with exertion. The pain is fairly localized, without radiation. She does
        not experience any tingling, numbness, or weakness. There is no history of trauma. On exam,
        blood pressure is 135/75 mm Hg, heart rate 72 beats per minute, respirations 18 breaths per
        minute, temperature 99 degrees Fahrenheit, height 59 inches (150 cm), and weight 99 lbs (45
        kg). The patient does exhibit some tenderness to palpation in the lower lumbar area. She
        notes that she tries to remain active, walking about 2 to 3 miles, three or four days a
        week; she is also a devoted gardener. She is concerned enough about this pain that she
        believes she needs an x-ray. She also reluctantly remarks that she is not sure if she is
        exaggerating, but she feels she might be "shrinking." She recently tried on a pair of pants
        she purchased several years ago, and now they appear to be too long. She wants to know if
        this is possible. One of her sisters recently told her that she was diagnosed with "brittle
        bones." She asks you what this means and if she should be concerned.
    

78. DEFINITIONS



The definition of osteoporosis has evolved over the past few decades. Osteoporosis has been described colloquially as "thin bones" or "brittle bones," and at one time, the diagnosis of osteoporosis relied on the occurrence of a low-trauma fracture. The most widely accepted medical definition was proposed in 1991 and reaffirmed in 1993 at consensus development conferences supported by the National Institute of Arthritis and Musculoskeletal Disease of the National Institutes of Health and the BHOF. At those conferences, osteoporosis was defined as [15,16]:
A systemic skeletal disease characterized by low bone mass and microarchitectural
        deterioration of bone tissue, leading to enhanced bone fragility and a consequent increase
        in fracture risk.


In 1994, a World Health Organization (WHO) working group determined a level of bone mineral density (BMD) that would be clinically applicable and consistent with the new definition [17]. This was due to a desire to seek a more quantitative, rather than qualitative, definition. Additionally, this group published a set of standards to define the patient with osteopenia. Osteopenia had been loosely defined as low bone mass or decreased calcification of bone without the clinically increased risk of fracture. However, there is a wide spectrum of bone quality and strength. Frequently, osteopenia is a precursor of osteoporosis.
T-SCORE



A T-score is the quantitative measurement of bone mineral density obtained by an examination, such as DXA, of the hip or other acceptable skeletal region. The score is the number of standard deviations from the mean (average) bone density for a young healthy adult. The exact age range used varies among authorities, but it is usually from 20 to 30 years of age.

Z-SCORE



Similarly, a Z-score is the number of standard deviations
        from the mean bone density for age-matched, sex-matched, and ethnicity-matched patients. For
        example, a woman 75 years of age with a Z-score of -1.0 is one standard deviation below the
        BMD of average women 75 years of age, but her T-score may be -3.0 because she is 3 standard
        deviations below the BMD of an average woman 30 years of age. Alternatively, an elderly
        patient's T-score may be low, but average for her age by Z-score. For a young adult woman,
        the T-score and Z-score should be the same.
For each standard deviation decrease in BMD, there is a
        doubling of fracture risk [18]. A patient
        with a T-score of -1.0 is twice as likely to sustain a fracture as someone with a T-score of
        zero; a patient with a T-score of -2.0 indicates a fourfold increase in risk of fracture,
        and so on. The WHO working group determined that patients with T-scores of at least -2.5, or
        2.5 standard deviations below the young healthy mean, would meet the diagnostic criteria for
        osteoporosis. Those with T-scores from -1.0 to -2.5 would fall into the range for osteopenia
          (Table 1). Statistically, a cutoff of one standard
        deviation below the mean would categorize roughly 24% of all women with osteopenia and
        around 1% with osteoporosis. (Note that these statistics assume a normal distribution of
        data.)
Table 1: WHO CRITERIA FOR DIAGNOSIS OF OSTEOPOROSIS BY T-SCORE
	T-Score	Diagnosis
	Equal to or above -1	Normal range
	Between -1 and -2.5	Osteopenia
	Equal to or below -2.5	Osteoporosis
	Equal to or below -2.5 + fracture	Severe osteoporosis


Source: [19,20]


The WHO criteria are easy to use for study inclusion criteria
        as well as epidemiologic data; however, individual patient decisions should not be based
        solely on a T- or Z-score. Just as total cholesterol is not the only risk indicator for
        coronary events, single quantitative measurements, like a T- or Z-score, must be combined
        with individual patient characteristics to make clinical decisions. Bone mineral density may
        account for 70% of bone strength; however, bone quality, the rate of bone turnover, and
        other architectural properties of bone (as well as genetics) play an important role in the
        development of osteoporosis and bone fragility [5,21].
Although the WHO definition includes measurement of bone
        density at several possible sites, such as the spine, heel, or wrist, BMD measured at the
        hip, femoral neck, and lumbar spine is preferred by most authorities. There are slight
        variations in the degree of fracture risk with BMD measurements at the different sites
        (e.g., T-score at the hip correlates to greater fracture risk than the same T-score taken at
        the spine). If measurements are made at different sites, fracture risk is determined
        according to the lowest values obtained. It must be emphasized that the WHO BMD T-score
        diagnostic classification should be used with caution in men and children because
        established criteria are primarily based on an adult female population. The diagnosis of
        osteoporosis in these groups should not be made based on densitometric criteria alone; the
        International Society for Clinical Densitometry (ISCD) has recommended instead that
        ethnicity- or race-adjusted Z-scores be used [20].


79. EPIDEMIOLOGY



As noted, an estimated 10 million individuals in the United
      States already have osteoporosis, and another 44 million have low bone density [1,2]. According to data from the BHOF, 8.2 million American women 50 years of
      age and older have osteoporosis and 27.3 million are at risk of developing the disease [22]. The diagnosis of osteoporosis is important
      as a predictor of fracture. Osteoporosis results in more than 2 million osteoporotic fractures
      every year. This number is expected to double or triple by 2040 [23]. To fully understand the epidemiology of
      osteoporosis, one must examine the effects of race, gender, and age.
ETHNICITY/GENDER



Women are the most commonly affected population in the United
        States due to a lower peak bone mass and an accelerated bone loss in the postmenopausal
        period [3]. Osteoporosis is under-recognized
        and undertreated in African American women and is increasing most rapidly among Hispanic
        women [3,5]. White and Asian women are at highest risk for osteoporotic fracture;
        African American and Hispanic women have a lower but significant risk [3,5]. The National Osteoporosis Risk Assessment (NORA) study found that the
        fracture rates in postmenopausal Hispanic, African American, and Asian women were 91%, 54%,
        and 41%, respectively, of the fracture rates in white women [24].
Men also are affected by osteoporosis, although they
        represent only about 20% of the cases [5].
        Part of the reason for this may be that this population has not been studied as frequently
        as postmenopausal women. In fact, the number of men with osteoporosis has not been clearly
        quantified, and the WHO bone mineral density cut-offs are not necessarily applicable. In
        general, men have greater peak bone mass and greater BMD [3]. As a result, they usually present with fractures 10 years later than
        women [25]. Sex-specific T-scores are
        available, but the appropriate cut-offs have not been definitively determined; more research
        is needed. Up to 20% of hip fractures and 20% of vertebral fractures occur in men. Of note,
        mortality associated with hip fractures in men is nearly 50% higher than in women [5,25].

AGE



All patients lose bone mass as they age. Consequently, the
        incidence of osteoporosis increases with age. Age does predict fracture risk independent of
        BMD; however, osteoporosis is not an inevitable consequence of aging [11]. For patients with the same T-score, there
        is still a significant difference in fracture risk across age groups. For example, a woman
        80 years of age with a T-score of -2.0 has a greater risk of hip fracture over 10 years than
        does a woman 70 years of age with the same T-score. This difference is likely attributable
        to decreasing bone quality as well as other factors, including unsteadiness, decreasing
        muscle strength, and comorbidities that occur with aging [24].

COSTS



Osteoporotic fractures account for an estimated $19 billion in healthcare expenditures annually [2]. These costs are expected to rise to $25.3 billion by 2025 [2]. Osteoporosis causes nearly 300,000 hip fractures, 547,000 vertebral (spine) fractures, 397,000 wrist fractures, and almost 675,000 other fractures each year. Annual medical costs related to hip fractures alone are expected to double or triple by 2040 [26]. Osteoporosis results in more than 432,000 hospital admissions, 2.5 million physician visits, and 180,000 nursing home admissions annually [20]. Notably, statistics relating to cost are most often based on treatment and hospital costs, thereby underestimating the true total costs associated with this disease [27].
The indirect costs of osteoporosis have not yet been accurately ascertained, but the decreased productivity, lost wages, and psychologic and social factors associated with osteoporosis and related fractures are substantial. For example, hip fracture patients have demonstrated a lower baseline health-related quality of life and a prolonged and significant deterioration in health-related quality of life following hip fracture [28,29].
The costs of osteoporosis should also encompass the effects on people around the patient. The caregiver and close family members also suffer decreased productivity due to the emotional and physical strain associated with the high level of care required for these patients.


80. PATHOPHYSIOLOGY



The development of osteoporosis results from defective bone remodeling. Normally, bone is under a continuous remodeling process of formation by osteoblasts and resorption by osteoclasts. When the resorption exceeds the formation (either due to decreased formation, increased resorption, or combination of the two), bone density decreases, bone quality deteriorates, and the patient develops osteopenia or osteoporosis.
Osteoblasts are formed from the same precursors as fibroblasts, the cells that produce collagen. They ultimately are responsible for the formation of osteoid, or bone matrix. Mineralization of this osteoid matrix produces bone, and the osteoblasts that remain following mineralization become the osteocytes, the functioning bone cells. Osteoblasts respond to a variety of humoral factors, such as estrogen, vitamin D, cytokines, and the various growth factors that stimulate bone formation.
Osteoclasts act in opposition to osteoblasts and, interestingly, result from a line of hematopoietic cells. Like osteoblasts, they respond to many signals that are necessary for cell development. Because osteoclasts are formed from the same line as many blood cells, they also respond to granulocyte colony-stimulating factor and a wide range of interleukins. They are inhibited in their differentiation by the protein osteoprotegerin. Osteoclasts attach to endosteal bone and secrete acid to dissolve calcium crystals. Enzymes like metalloproteinases then act to break down the protein matrix and the osteoclast undergoes apoptosis. The breakdown materials from this protein degradation may be measured as possible markers of bone resorption.
The imbalance of osteoclastic and osteoblastic activity may be caused by several age- and disease-related factors. There is some difference of opinion about how to classify the categories of osteoporosis; however, many authorities utilize three main categories: primary osteoporosis, postmenopausal osteoporosis (generally included in the category of primary osteoporosis), and secondary osteoporosis [23].
PRIMARY OSTEOPOROSIS



Primary, age-related, or low-turnover osteoporosis results from decreasing bone mineral density and bone quality with age. Normal aging processes decrease gonadal function, and physical activity is usually less strenuous. Everyone reaches a peak bone mass around the third decade of life, usually between 25 to 30 years of age. The maximum BMD achieved by any individual depends upon genetic factors, nutrition, endocrine status, and physical activity. Bone density then gradually decreases as the individual ages. This primary type of osteoporosis is due to decreased bone formation without declining osteoclastic action. The molecular changes that lead to this type of osteoporosis are not clear at this time; however, micrographs of bone show loss of trabecular plates in cancellous bone [20].

POSTMENOPAUSAL OSTEOPOROSIS



Postmenopausal osteoporosis causes most of the skeletal difficulties in the adult female population. Again, these molecular processes are not well understood. It is known that declining estrogen levels cause an increase in osteoclastic activity with a resulting imbalance between skeletal formation and resorption [23]. Estrogens act on nuclear receptors of both osteoblasts and osteoclasts. Deficiency of estrogen leads to, among other effects, the upregulation of osteoprotegerin ligand gene transcription and increased production of macrophage colony stimulating factor (M-CSF), both of which result in increased osteoclastic activity [30].

SECONDARY OSTEOPOROSIS



The final category is osteoporosis due to secondary causes.
        This can be from many diseases, including liver disease, rheumatoid arthritis, celiac sprue
        or other malabsorption syndromes, inflammatory bowel disease, lymphoma, multiple myeloma,
        thalassemia, acromegaly, amyloidosis, leukemia, and thyrotoxicosis. Nutritional deficiencies
        or medications that have effects on calcium, sex steroids, or other factors related to bone
        formation or resorption also may cause secondary osteoporosis [23]. In men, 30% to 60% of osteoporosis cases
        have been associated with secondary causes [25]. In perimenopausal women, about half of the cases are due to secondary
        causes, such as hyperthyroidism and anticonvulsant treatment. The most common medications
        associated with osteoporosis are glucocorticoids. Even small doses (i.e., 2.5–7.5 mg
        prednisone per day) have been associated with an increase in fractures [23]. Patients with osteoporosis should have
        possible secondary causes explored, as many of the conditions are treatable.


81. RISK FACTORS



There are numerous risk factors that predict low BMD, the development of osteoporosis, and resulting fractures. Risk factors include advanced age, white race, tobacco use, female gender, low body weight, physical inactivity, and others (Table 2). Each risk factor has a different impact on the development of osteoporosis.
Table 2: RISK FACTORS FOR OSTEOPOROSIS
	
              Advanced age
Low body weight (<70 kg)
Family history
Low physical activity
White race
Medications
Female gender
Menopause/hysterectomy
Tobacco use
Previous fracture
Low cognitive function
Estrogen deficiency
Low calcium intake


            


Source: Compiled by Author


When evaluating risk factors, it is important to discuss with patients those risk factors that they can modify. Some modifiable risk factors directly impact bone biology and result in a decrease in BMD. Others increase the risk of fracture independently of their effect on bone [31]. For example, smoking is well correlated with an increase in postmenopausal bone loss and fracture risk [21,31]. Alcohol use is also a consistent risk factor for osteoporosis and fracture, though its effects seem to be dose-related. Drinking some but less than one drink a day may be protective, perhaps because of an effect on estrogen, but larger amounts of alcohol (i.e., two or more drinks/day) increase the risk of osteoporosis and fracture by 40% [20,31]. High caffeine intake also may increase the risk of fracture in older women [20].
Low physical activity is also an important risk factor that should be modified. Exercise is important for maintaining strong bones, physical ability, and independence throughout life and, depending on the individual's age, may increase or preserve bone mass and help reduce the risk of falls and fractures [23]. Patients with nutritional deficiencies of calcium and vitamin D also are at increased risk of osteoporosis. Protein may also be important due to its synergistic action with vitamin D and calcium [31]. Building a maximal peak bone mass as a child and adolescent is very important, and continuing to receive adequate amounts of these nutrients also is necessary.
Clinicians and patients should be aware of medications that may increase the risk of osteoporosis. As noted earlier, glucocorticoids are the most common cause. The list of medications that may increase the risk of osteoporosis includes [20,23]:
  
	Anticonvulsants
	Anticoagulants (long-term use)
	Thyroxine
	Lithium
	Tamoxifen (premenopausal use)
	Immunosuppressants and cytotoxic drugs


Many of these drugs have different mechanisms of action. For instance, some of the anticonvulsants (e.g., phenytoin, phenobarbital) increase hepatic metabolism of vitamin D, resulting in decreased calcium absorption in the intestine. The key is to be aware of these medications and their impact on osteoporosis.
Patient D has numerous risk factors for
        osteoporosis, including older age, female gender, and low body weight. She may also have a
        family history, and this should be explored further. Upon review of her medications, she has
        been treated with steroids for exacerbation of asthma, but there have been no such episodes
        in the past year. In addition, she is not on estrogen replacement therapy. The use of
        steroids and estrogen deficiency may be additional risk factors. Her level of physical
        activity is encouraging, but it does not offset her numerous risk factors.
    

82. PREVENTION




Evidence Based Practice Recommendation

The American Association of Clinical Endocrinologists recommends
          counseling patients to maintain adequate dietary intake of calcium, to a total intake
          (including diet plus supplement, if needed) of 1,200 mg/day for women 50 years of age or
          older.
https://www.sciencedirect.com/science/article/pii/S1530891X20428277

             Last Accessed: October 15, 2024
Level of Evidence: Grade B (Evidence
          from at least one well-designed clinical trial, cohort- or case-controlled analytic study,
          or meta-analysis)


Although the process of bone thinning is a natural part of aging and cannot be
      completely stopped, there are measures that can and should be taken early to prevent or delay
      osteoporosis. Ideally, it is best to start these measures during adolescence; however, adults
      who follow them also may benefit. An estimated 10% increase of peak bone mass in children
      reduces the risk of osteoporotic fracture during adult life by 50% [31]. Preventive measures include [20,23,31]: 
	A balanced, nutritious diet rich in calcium and vitamin D
	Maintenance of a healthy body weight
	Beneficial weight-bearing exercise for 30 to 60 minutes, five days a week
	No use of tobacco products and only moderate (if any) alcohol consumption, and avoid
            secondhand smoke, if possible
	Fall prevention
	Careful medication usage, recognizing which agents increase risk for osteoporosis,
            and seeking alternatives, if possible


Falls often precipitate fractures in individuals with low BMD. They occur for a variety of reasons and may involve multiple factors (e.g., problems with balance, mobility, vision, lower extremity weakness, and/or blood pressure circulation). Falls are a major contributor to hip fractures and have also been associated with an increased risk of spine, wrist, pelvis, and upper arm fractures. Preventive measures should include regular vision checks, elimination of medications that may cause dizziness, low blood pressure, or confusion, and elimination of environmental obstacles (e.g., removing throw rugs, installing night lights). Another important fall prevention measure is physical activity, which may help to improve muscle strength and balance. Physical activity, performed an average of three times each week for a duration of 30 to 45 minutes, should be encouraged in the elderly [23].
Both smoking and heavy alcohol consumption have been associated with reduced bone mass and increased fracture risk. Smoking has been found to have a direct toxic effect on bone cells and may also harm bone indirectly by lowering the amount of calcium the intestine is able to absorb [23]. Heavy alcohol consumption has known negative effects on bone and bone remodeling [23].
Healthcare providers should review these preventive measures frequently with patients and be certain that language or cultural differences do not interfere with the patient's ability to understand them.

83. DIAGNOSIS



CLINICAL SIGNS AND SYMPTOMS



Osteoporosis is often a silent disease without obvious
        indications that it is present. However, there are some signs and symptoms that may
        accompany the development of the condition, including [23,32]: 
	Decreasing height (patients may lose 10–15 cm in height due to collapsing
              vertebrae)
	Back pain (typically in the lower thoracic and lumbar areas, T5–L5)
	Development of a kyphosis or curvature of the upper back (Dowager hump)
	Fracture occurring with minimal trauma
	Low body weight and weight loss of more than 1% per year in the elderly
	Suspicion of vitamin D deficiency (e.g., due to low intake or little exposure to
              sunshine)


Any of these findings in a patient should lead to an evaluation for osteoporosis. A fracture in at-risk populations, especially one that is disproportionate to the amount of trauma, should prompt a work-up. Subtle vertebral fractures may be identified incidentally on chest radiographs or bone scans. A vertebral fracture assessment (VFA) may be needed if a vertebral fracture is suspected in certain populations [33]. Acute onset of low back pain with little or no trauma could represent a vertebral compression fracture. Wrist fractures (either Smith or Colles) should raise suspicion in a younger population; they often are an earlier manifestation of osteoporosis, with increasing incidence in women 40 years of age and older [34].
As noted, most often patients do not present
          with significant signs or symptoms of osteoporosis. In this example, Patient D does
          present with back pain in the lower lumbar area, which has been persistent for several
          months. The physical exam does not reveal any signs of radiculopathy, obvious fracture,
          nerve damage, or acute cause of the low back pain. In addition, the review of past records
          does demonstrate that Patient D is approximately 10 cm shorter in height than five years
          ago. She clearly needs a work-up for osteoporosis.
      
The key to diagnosis is a thorough history and physical examination, followed by bone measurement tests. Because low BMD may indicate metabolic bone disease other than osteoporosis (e.g., hyperparathyroidism or osteomalacia), it should not be used as the sole indicator of osteoporosis [20]. Healthcare professionals should also ask about other risk factors for osteoporosis, as well as any family history, pain or tenderness in bones or joints, recent broken bones, current and recent past medication use, and level of physical activity. For men, physicians should inquire about changes in libido. On exam, it is important that height is measured and compared with results from past measurements. There also should be a focus on evidence of old fractures during a skeletal survey, as previous fractures often may signal the presence of osteoporosis or a metabolic abnormality. If suspicion for osteoporosis is high, bone measurement testing should follow.
Patient D has a full chemistry panel including
          calcium and phosphorus, liver function tests, thyroid function tests, and a complete blood
          count (CBC). All are within normal limits. Normal values should not be unexpected in
          patients with osteoporosis, as this is often the case. Because suspicion remains high for
          osteoporosis, Patient D must undergo bone mineral density testing. Although the patient
          wishes to have an x-ray, simple x-rays would not be helpful here unless one is trying to
          rule out a fracture or other structural cause of the low back pain.
      

BONE DENSITY MEASUREMENT TESTS



There are several ways to determine bone mineral density, and each diagnostic tool may identify a different population with osteoporosis. Bone measurement tests include DXA of the hip, spine, or wrist; quantitative ultrasound of the heel; spinal CT; radiographic absorptiometry; and MRI. These tests are most useful when they will have an effect on clinical decision making. That is, physicians should have a plan before they order a test and anticipate how the test result will affect their management of the patient.
There is considerable debate among the several disciplines that perform bone density studies. Osteoporosis clinics using DXA have their preferences, while radiologists performing CT scans or MRI may have different ideas. The spectrum of available tests is outlined here, but most authorities now prefer DXA [20,31,34,35,36]. The types of studies performed and their appropriate follow-up times continue to be investigated at many centers. For additional information, one may review the Official Positions of the ISCD [33].
Dual-Energy X-Ray Absorptiometry



The most commonly used BMD assessment is DXA, which may be done either at central or peripheral (pDXA) sites. DXA uses two distinct beams of x-ray photons. The amounts of each x-ray beam that pass through bone and soft tissue are compared to estimate the bone density. DXA measures the sum of cortical and trabecular bone and can detect as little as 2% bone loss. Central DXA measures BMD at the spine, upper femur, and hip, whereas pDXA measures BMD at the heel, finger, and forearm. Measurement of hip BMD represents a good approach because there is less soft tissue and other artifacts compared to other sites. Individuals with osteoporosis have a greater risk of fractures in the hip and spine, which can lead to longer recovery time, greater pain, and permanent disability [23,37]. These sites also are appropriate for monitoring the effectiveness of therapy, as they are more likely to show an increase in BMD in response to treatment [23]. Be aware, however, that falsely elevated BMD may occur in patients with certain pathologic processes, such as degenerative joint disease, compression fractures, and vascular calcifications.
Central DXA is generally preferred over pDXA as it can measure whole body bone mass. It has minimal radiation exposure and may be completed in less than 10 to 15 minutes [37]. Peripheral DXA may be done with portable units in a physician's office and involves even less radiation than central DXA. It is also less expensive. However, it is less sensitive and less specific and thereby provides less precise T-scores. Moreover, pDXA cannot detect spinal fracture sites. It is most useful at identifying at-risk individuals who may benefit from further BMD testing [23,37].

Quantitative Ultrasound



Quantitative ultrasound is based on the premise that attenuation of sound waves into bone and the speed of sound correlate independently with BMD of the heel. The calcaneus is the primary site of measurement, although this technique also has been used to measure bone mass at the tibia, phalanges, or wrist. It is believed that ultrasound measures changes in bone architecture. Limitations include measure reproducibility (should not be used for monitoring bone changes over time or to evaluate response to therapy) as well as lack of adaptation for various sizes and shapes of heels. It involves no radiation exposure, but it is less sensitive than DXA and does not always correlate with DXA readings. However, some studies have indicated that quantitative ultrasound may predict fractures as well as other measures of bone density [20,21,38].

Quantitative Computed Tomography



Quantitative CT can measure the lumbar spine, hip, and
          peripheral sites. In general, the results are less likely to be affected by degenerative
          spinal changes than spinal DXA scanning. Unlike DXA, quantitative CT allows for assessment
          of both cortical and trabecular bone. As a result, it can make volume BMD determinations
            [20]. Trabecular bone, because of its
          higher rate of turnover compared with cortical bone, is expected to show metabolic changes
          earlier [39]. The ability of quantitative
          CT to enable prediction of spinal fracture is equal to that of DXA scanning in
          postmenopausal women; there is lack of sufficient evidence for fracture prediction in men
            [20]. The cost and level of radiation
          exposure are higher (as much as 200 times greater than some other techniques) [20]. In some cases, this results in decreased
          patient acceptability.

Radiographic Absorptiometry



Radiographic absorptiometry provides radiologic assessment of the metacarpals and phalanges. It was originally based on a plain film; however, computerized image processing has since been applied to radiography [40]. Radiographs are an insensitive measure of bone loss and may only demonstrate abnormalities after 30% of bone loss has occurred [41]. Generally, radiographic absorptiometry is not recommended as a screening or diagnostic test for osteoporosis or osteopenia. It can be used to assess vertebral and overall fracture risk in postmenopausal women; there is lack of sufficient evidence for fracture prediction in men [20].

Magnetic Resonance Imaging



Most people today are familiar with MRI and aware that it uses a strong magnetic field, limiting its use in patients with ferromagnetic implants. Essentially, cells in the bony region studied emit a signal as they respond to the radio frequency waves of the device. The detector transmits the skeletal information to the computer, which then produces the familiar detailed images. MRI is valuable in the assessment of vertebral body fractures, nonspinal insufficiency fractures, bone mass and strength, and bone marrow edema. The signal-intensity characteristics of bone marrow may allow the differentiation of neoplastic fractures from accompanying osteoporosis [41]. The use of MRI in diagnosing osteoporosis is still evolving and is unlikely to become widely used due to the expense and time required to obtain a scan [41]. Also, more research must be done to improve the sensitivity and specificity of MRI as well as to calculate appropriate T- and Z-scores. Its use, therefore, is mainly limited to certain centers, which generally use MRI for osteoporosis detection as part of a research study.

Selection of Tests



Given the multitude of tests, there are some general
          factors to keep in mind when ordering them. For women 65 years of age and younger,
          vertebral fractures are more common than hip fractures [42]. Therefore, it is prudent to also consider ordering DXA of the spine.
          For women older than 65 years of age, hip fractures are more common. At the same time,
          degenerative spinal changes and aortic calcifications make spine imaging more difficult to
          assess. Therefore, one should consider DXA of the hip or lateral spine, as well as
          quantitative CT of the hip. DXA of the hip is the best predictor of future hip fracture
          risk [20]. DXA is also preferred when
          patients exhibit multiple risk factors. Measurements at two sites are preferable, as this
          increases sensitivity and specificity. Again, these are general considerations; individual
          physician's preferences may differ.
Serial measurements may be helpful to assess bone loss
          rates; however, they should not be performed too often. Follow-up measurements, one to two
          years apart, may be useful in determining whether patients with normal baseline bone mass
          demonstrate a rapid loss of BMD. They may also be helpful when assessing persons
          undergoing treatment to discern whether the treatment has been effective [20]. Presently, DXA is the only method that
          has been validated for use in serial measurements. Keep in mind that a minimum of two
          years is typically required to measure any changes in BMD [6,20].
Patient D should undergo DXA of the hip. She
            has a history of degenerative joint disease, which makes spine-imaging results more
            difficult to interpret. In addition, she has numerous risk factors, which make DXA a
            preferred test.
        


LABORATORY TESTS AND BIOCHEMICAL MARKERS



There are currently no specific laboratory tests of blood or urine that are diagnostic of osteoporosis. Most laboratory tests will be normal. A physician or other clinical provider, however, should still order lab tests that include a complete serum chemistry, including calcium and phosphorus, CBC, thyroid function tests, parathyroid hormone (PTH), 25-hydroxyvitamin D, free testosterone, liver function tests, and urine calcium, in order to diagnose secondary causes, such as hyperthyroidism or hyperparathyroidism [6].
The strength of bone is determined by bone density and bone quality, but the overall rate of remodeling also plays an important role. The remodeling process, including the breakdown of bone and protein matrix, generates breakdown products, many of which may be measured in the blood or urine. Additionally, the formation of bone increases other markers (Table 3).
Table 3: BIOCHEMICAL MARKERS OF BONE FORMATION AND RESORPTION
	Formation Markers	Resorption Markers
	
                Bone specific alkaline phosphatase (BSAP)
Osteocalcin
C-Amino-terminal propeptide of type I procollagen (PINP)
Carboxy-terminal propeptide of type I collagen (PICP)


              	
                Calcium
Hydroxyproline
Free and total deoxypyridinolines (Dpd)
Free and total pyridinolines (Pyd)
Type I collagen cross-linked C-telopeptide (CTx)
Type I collagen cross-linked N-telopeptide (NTX)


              


Source: [43,44]


Studies of these biochemical markers have not been encouraging for their use in clinical practice, and their routine use in clinical practice is not generally recommended [35,44]. The levels of the markers change daily, even hourly, so many measurements would have to be made to determine an accurate level. Although biochemical markers have not yet proven to be predictive of bone mineral density or fracture risk, studies have shown that they may be able to estimate fracture risk and rate of bone loss, particularly when combined with BMD [23,31]. They have also demonstrated an early estimation of treatment effect [31].

RISK ASSESSMENT TOOLS



Assessment tools that may be used to determine a patient's osteoporosis risk include the Osteoporosis Risk Assessment Instrument (ORAI), the Simple Calculated Osteoporosis Risk Estimation (SCORE), and the WHO Fracture Risk Assessment Tool (FRAX).
The ORAI is a simple, three-item tool based on age, weight, and current hormone use. The SCORE tool combines six risk factors, including age, weight, race, estrogen use, presence of rheumatoid arthritis, and fracture history. A Canadian study using DXA of the hip as the standard for diagnosing osteoporosis (T-score below -2.5) found that the ORAI had a sensitivity of 97.5% and a specificity of 28%. In the same study, the SCORE tool had a higher sensitivity, at 99.6%, but a lower specificity, at 18% [45]. A systematic review of SCORE, ORAI, and the Osteoporosis Self-assessment Tool (OST) found SCORE and OST to have a higher sensitivity for predicting major osteoporotic fracture in women 65 years of age and older [46]. The OST uses age and weight as parameters to predict the risk of osteoporosis and has been found to be superior in identifying men at risk of osteoporosis or osteoporotic fractures [47,48].
FRAX is a web-based tool that assesses the 10-year risk of a major osteoporosis fracture in women and men. Individual risk factors (i.e., age, sex, weight, height, and femoral neck BMD, if available) and clinical risk factors (i.e., prior fragility fracture, parental history of hip fracture, current tobacco use, long-term glucocorticoid use, rheumatoid arthritis, daily alcohol consumption, and secondary causes of osteoporosis) are entered into the web tool, which calculates and provides a 10-year fracture probability (as a percentage) of absolute, rather than relative, risk (as occurs on the output of DXA equipment) [43]. The BHOF has outlined U.S.-specific considerations for the application and use of FRAX [20]. The 2020 American Association of Clinical Endocrinologists and American College of Endocrinology (AACE/ACE) clinical practice guidelines for the diagnosis and treatment of postmenopausal osteoporosis recommend use of the FRAX algorithm as part of the initial evaluation and for guiding treatment decisions [49].

SCREENING GUIDELINES




Evidence Based Practice Recommendation

The USPSTF recommends screening for osteoporosis with bone measurement
          testing to prevent osteoporotic fractures in women 65 years and older and postmenopausal
          women younger than 65 years who are at increased risk of osteoporosis, as determined by a
          formal clinical risk assessment tool.
https://jamanetwork.com/journals/jama/fullarticle/2685995

             Last Accessed: October 15, 2024
Strength of Recommendation: B (There
          is high certainty that the net benefit is moderate or there is moderate certainty that the
          net benefit is moderate to substantial.)


Routine BMD screening has been recommended for women 65
        years of age and older, regardless of risk, and for women 50 to 69 years of age with
        clinical risk factors for fracture (e.g., low body weight, prior fracture, high risk
        medication use, disease or condition associated with bone loss) [20,33,35,50,51]. The ISCD and BHOF also have recommended routine screening for men 70
        years of age and older, regardless of risk factors, and for men 50 to 69 years of age when
        concerns exist about the patient's risk factor profile (e.g., low body weight, prior
        fracture, high risk medication use, disease or condition associated with bone loss) [20,33]. The U.S. Preventive Services Task Force (USPSTF) has determined that
        the evidence is insufficient to recommend for or against routine screening for osteoporosis
        in men [50]. Additional recommendations for
        BMD screening include [20,33,35,50,51]: 
	Adults being considered for pharmacologic therapy for osteoporosis
	Women in menopausal transition with risk factors for fracture
	Adults 50 years of age and older with fragility fracture
	Adults with disease/conditions associated with low bone mass/bone loss
	Anyone not receiving therapy in whom evidence of bone loss would lead to
              treatment




84. TREATMENT



The challenge for physicians and other clinicians is to diagnose, prevent, and treat osteoporosis before fractures occur. However, several studies have indicated that there has been a failure in the United States to apply preventive and treatment measures to many individuals at risk for bone disease [23]. For example, the use of BMD testing in this at-risk population has been estimated to be as low as 3%; calcium and vitamin D supplementation has been recommended to only 11% to 14% of this population; and antiresorptive therapy has been recommended for only 12% to 16% of this population [52,53]. Additionally, Medicare cuts in reimbursement for DXA services (initiated in 2007) led to a decline in office-based provision of DXA services, a decline in retail prescriptions for osteoporosis therapies, and a decline in restarting drug therapy after an extended gap in treatment, despite a 2.6% increase in the U.S. population aged 65 years and older [54,55,56]. One retrospective analysis found a significant association between Medicare reimbursement reductions and decreased use of BMD testing in female Medicare beneficiaries who had no supplemental private health insurance [57].
According to BHOF guidelines, postmenopausal women and men 50
      years of age and older who present with any of the following should be considered for
      treatment [20]: 
	Hip or vertebral (clinical or morphometric) fracture
	T-score at the femoral neck or spine of <-2.5 (after evaluation has excluded
            secondary causes)
	Low bone mass (T-score between -1.0 and -2.5 at femoral neck or spine) and 10-year
            probability of hip fracture >3% or 10-year probability of major osteoporosis-related
            fracture >20%


These recommendations also are supported by the AACE/ACE [49]. Although the guidelines are helpful, it is important to remember that treatment should be considered on an individual basis because T- and Z-scores are only part of a patient's workup [20,58].
Numerous treatment options exist, including [20]:
  
	Diet/supplementation
	Exercise
	Medications


Some patients may have a limited English proficiency, requiring the need of translators or foreign language brochures to properly convey the necessary information.
DIET/SUPPLEMENTATION



Calcium



The skeletal structures contain 99% of the body's calcium stores. When the extraskeletal calcium level is inadequate, bone tissues are resorbed in an attempt to maintain equilibrium. To prevent excessive skeletal calcium loss, an adequate amount of calcium, as well as vitamin D, must be ingested. Clinical trials have shown that following a regimen of adequate consumption of calcium and vitamin D may significantly reduce fracture risk [20].
According to BHOF recommendations, men 50 to 70 years of
          age should obtain at least 1,000 mg/day of elemental calcium; women 51 years of age and
          older and men 71 years of age and older require 1,200 mg/day of elemental calcium [20]. National nutrition surveys have revealed
          that many individuals in the United States consume less than half of the recommended daily
          amount of calcium in their diet [20].
          Dietary supplements may be necessary. Intakes in excess of 1,200–1,500 mg per day provide
          limited benefit and may increase the risk of developing kidney stones or cardiovascular
          disease [20]. The upper safe limit for
          total calcium intake is 2,500 mg/day [23,59].
Calcium supplements are especially necessary in more
          fragile, older osteoporosis patients; however, the problem of reduced calcium absorption
          is more acute in older persons. This may be overcome by increasing overall calcium intake
          and maintaining adequate levels of vitamin D [23]. The best way to increase calcium intake is through diet (e.g.,
          consumption of dairy products), because supplements are not always absorbed well. To
          increase absorption, supplements should be taken with meals [23]. For patients on acid-reducing
          medications, calcium citrate should be used because calcium carbonate requires an acidic
          environment.

Vitamin D



Normally, vitamin D is mainly stimulated by ultraviolet radiation, or sunlight, on the skin and then by hydroxylation in the liver and kidney. Vitamin D then acts to increase intestinal absorption of calcium and promote bone formation. Deficiency of vitamin D in children causes rickets, and adult deficiency results in osteomalacia. Because it is not practical for many individuals to get adequate levels of vitamin D from exposure to sunlight, increasing vitamin D levels through diet and supplementation should be encouraged [23]. Vitamin D supplementation in conjunction with calcium has been shown to reduce fractures [21].
According to BHOF recommendations, adults 50 years of age
          and older should obtain 800–1,000 IU of vitamin D per day; AACE/ACE guidelines recommend
          1,000–2,000 IU to maintain optimal serum 25 hydroxyvitamin D levels [20,49]. High-risk patients (e.g., the elderly) may need more. The safe upper
          limit of daily vitamin D intake for the general adult population was increased to 4,000
          IU/day in 2010 [60]. Evidence has shown
          that higher daily intakes are safe and that some elderly patients may need this amount to
          maintain optimal serum 25 hydroxyvitamin D levels [20,49]. Keep in mind that
          both vitamin D and calcium supplements should be combined with other treatments.

Phytoestrogens



Plant-derived phytoestrogens may be found in such foods as beans, cabbage, rice, berries, sesame seeds, and grains. They are structurally similar to estrogen, but with weaker effects. They also are not stored in the body and may be easily broken down and eliminated. The three main dietary types of phytoestrogens are isoflavones, coumestans, and lignans. Most foods that contain these compounds include more than one type [61].
Most evidence about the potential role of phytoestrogens has been based on animal studies, and many of these studies have shown that treatment with phytoestrogens has serious adverse effects [62,63,64]. Phytoestrogens also have been associated with some serious drawbacks, including inability to accurately measure their levels in food; limited scientific evidence regarding active ingredients, dosage, and potential presence of unexpected agents; and a short-lived benefit cycle [65,66]. Additionally, the evidence in humans remains conflicting [61,67]. Few studies on the effect of phytoestrogens on BMD have shown a positive effect; supplementation is not recommended [68,69,70,71].


EXERCISE



Exercise is beneficial for many reasons, including reduction in the risk of heart disease, improved glycemic control in diabetes, improved blood pressure, and reduction in cholesterol levels (total cholesterol and low-density lipoprotein [LDL]), as well as improved psychologic well-being. For patients with osteoporosis, exercise may specifically increase bone mass and total body calcium. Numerous studies have documented that consistently active individuals have higher bone density than inactive individuals [23]. The beneficial physiologic effects most likely result from imposing repetitive stress upon the muscular and skeletal systems. The mechanical strain and loading on bone may decrease the rate of bone loss as well as produce an actual increase in bone mass [23].
Exercises can basically be classified as either aerobic or
        anaerobic. Aerobic exercise is any activity that uses large muscle groups, is maintained
        continuously, and is rhythmic in nature. It strengthens the myocardium and improves overall
        fitness by increasing the body's ability to use oxygen. It does so by increasing the
        inotropic and chronotropic activity of the heart along with increasing respiratory demand.
        Examples of aerobic exercise include running, biking, skating, brisk walking, and dancing.
        Anaerobic exercises typically involve major muscle groups and resistance training, which
        relate to muscular strength and muscular endurance. Muscular strength involves exerting a
        force for a brief period of time with repeat contractions until the muscle becomes fatigued.
        Weightlifting is a good example of an anaerobic muscular strength activity. Muscular
        endurance involves sustaining repeated contractions or the application of a continual force
        against a fixed object. Push-ups are an example of muscular endurance. The BHOF has
        recommended a combination of weight-bearing and resistance type (i.e., muscle strengthening)
        exercises [20]. The program prescribed will
        depend on the ability and interests of the individual patient. Patients should be encouraged
        to exercise at least 30 minutes per day, at least five days per week, eventually working up
        to 60 minutes per day, if tolerated. Ideally, patients should stretch for 10 minutes prior
        to exercise. Patients with a history of vertebral compression fracture, as well as those
        patients with significant musculoskeletal disease or serious degenerative joint disease,
        should initially participate in a monitored exercise program [11].

MEDICATION



Medications may be divided into antiresorptives, which reduce bone loss, and anabolic, or bone-formation, agents. Antiresorptive therapies include estrogen, selective estrogen receptor modulators (SERMs), bisphosphonates, and calcitonin. The first U.S. Food and Drug Administration (FDA)-approved anabolic agent was teriparatide, which is a synthetic form of PTH. A second agent, abaloparatide, was approved by the FDA in 2017 for the treatment of osteoporosis in postmenopausal women at high risk for fracture [72,73]. A third anabolic agent, romosozumab, was approved by the FDA in 2019 [74]. The effectiveness of these therapies, and combinations of them, is being studied [23].
Antiresorptives



Hormone Replacement
Hormone replacement, either in the form of unopposed estrogen or estrogen-progestin combination agents, had commonly been used in postmenopausal patients for alleviation of postmenopausal symptoms and prevention of chronic diseases. Estrogen increases osteoblastic activity, which leads to greater pro-collagen and alkaline phosphatase production. As a result, it inhibits bone resorption. Deficiency in estrogen causes increased osteoclast formation. Studies conducted in the early 2000s have led to a change in the recommendations for hormone therapy in postmenopausal women [20,36,75].
The WHI, a large randomized control trial (and an
          observational study), showed the osteoporosis prevention benefit of combination therapy in
          healthy, postmenopausal women. Nearly 27,000 women were randomized to conjugated estrogen
          plus medroxyprogesterone (if they had an intact uterus), conjugated estrogen (if they had
          a hysterectomy), or placebo. The primary outcome measure was coronary heart disease, but
          hip fracture was one of the secondary outcomes measured. The results demonstrated a
          one-third decrease in hip fractures and a 24% to 30% decrease in total fractures among the
          treatment group [13,23]. The reduction in total fracture risk was
          significant; however, reductions in vertebral and hip fractures were not statistically
          significant. The study was stopped before completion due to increases in invasive breast
          cancer in the treatment group. There was also an increased absolute risk of nonfatal
          stroke, cognitive impairment, venous thromboembolism, and nonfatal myocardial infarction.
          A reduced incidence in colon cancer was observed. The authors concluded that hormone
          replacement is not recommended unless the fracture risk benefit is greater than the risk
          of cardiovascular disease and breast cancer [13,23].
Another trial, the Heart and Estrogen/Progestin
          Replacement Study (HERS) and its subsequent follow-up HERS II, studied more than 2,700
          postmenopausal women with pre-existing coronary heart disease and an intact uterus.
          Patients were randomized to conjugated estrogen plus medroxyprogesterone daily versus
          placebo. The studies involved a mean follow-up of 4.1 years. No significant decrease in
          hip or total fracture rates was shown for the patients receiving daily combination therapy
            [76]. The HERS trial showed no
          protective cardiovascular effects of the treatment and actually showed a 50% increase in
          cardiovascular events in the treatment group in the first year of the trial. The HERS II
          trial supported the conclusion from the initial HERS study, which was that hormone
          replacement therapy does not reduce the risk of cardiovascular events in postmenopausal
          women with coronary heart disease.
Prior to the studies, hormone replacement therapy was
          generally considered beneficial; however, recommendations have changed. The USPSTF has
          recommended against routine use of combination hormone therapy for prevention of chronic
          disease in postmenopausal women. The USPSTF also has recommended against routine use of
          unopposed estrogen in patients who have undergone a hysterectomy [77]. Hormone replacement therapy has been
          implicated in increased risk of breast cancer, stroke, venous thromboembolism,
          cholecystitis, and possibly coronary heart disease. Unopposed estrogen also has been shown
          to increase the risk of endometrial cancer. The WHI, HERS, and HERS II studies helped form
          an argument against hormone therapy in postmenopausal women, and given the other effective
          treatments for osteoporosis, treatment with hormones is not recommended [77].
While the WHI study findings have been useful, it should
          be noted that concerns have arisen in response to their conclusions. Specifically, the
          high average age of the study population (63.3 years of age) and use of only one type of
          medication and dosage have been the source of much criticism. It is necessary to remember
          that the use of hormone therapy should be individualized to the patient's needs and
          medical history. Hormone replacement therapy may be beneficial short-term for a small
          subset of women with severe fracture risk [23].
The AACE has suggested that hormone replacement could be acceptable for treatment of osteoporosis under the following circumstances, after obtaining informed consent, discussing the risks and benefits of replacement, and with strict follow-up [36]:
      
	Women with significant menopausal symptoms who are at risk for osteoporosis
	Women with significant osteoporosis who are unable to tolerate alternative therapies


When used to treat menopausal symptoms, estrogen should be used at the lowest necessary dosage and for the shortest possible time [49]. Because research is ongoing in this area, recommendations may evolve or change.
Selective Estrogen Receptor Modulators
SERMs are designed to mimic the beneficial effects of estrogen on bone, the heart, and the central nervous system, while at the same time minimizing the adverse effects on the breast and the uterus [23]. For example, raloxifene is an estrogen receptor modulator that acts as an estrogen agonist for bone and the lipoproteins, but an antagonist at the breast and uterus. It was the first SERM approved for the prevention and treatment of osteoporosis in postmenopausal women and has been shown to increase BMD, structurally recover bone, and decrease the risk of vertebral fractures [78,79]. It is contraindicated in patients with a history of clotting disorders, such as venous thromboembolism. Side effects include leg cramps, arthralgias, rhinitis, headaches, and hot flashes [73,79].
The Multiple Outcomes of Raloxifene Evaluation (MORE) trial was a multicenter, randomized, double-blind, placebo-controlled study that followed 7,705 postmenopausal women for three years. The MORE trial demonstrated a decreased risk of invasive breast cancer by 76% as well as increased bone density in the spine and femoral neck and significantly reduced risk of vertebral (but not hip) fractures [80,81].
Interestingly, some data have suggested that raloxifene may reduce coronary events and strokes in women at high risk for cardiovascular events and lower cholesterol levels, similar to statins [79]. Additional research is being conducted with respect to these outcomes [82].
Tibolone is an estrogen-like agent that has been used for decades in Europe to reduce menopausal symptoms and possibly prevent bone loss. Although there is some evidence of an increased risk of stroke, it does not appear to stimulate breast or uterine tissue and has been suggested for use in the treatment of vasomotor symptoms and prevention of osteoporosis [83]. However, it is not currently approved by the FDA for use in the United States [73].
Another SERM, bazedoxifene, was approved for the treatment of osteoporosis by the European Medicines Agency in 2009 [84]. One randomized, controlled trial of postmenopausal women with osteoporosis compared 20 mg or 40 mg of bazedoxifene with 60 mg raloxifene or placebo [85]. After 36 months, the incidence of new vertebral fractures was significantly lower in all treatment groups compared to placebo. Bazedoxifene also improved BMD and reduced bone marker levels. FDA approval of bazedoxifene was granted in 2013 [73,86].
Bisphosphonates

Evidence Based Practice Recommendation

According to the Institute for Clinical Systems Improvement,
            bisphosphonates should be considered (unless contraindicated) for reduction of fracture
            risk (both vertebral and non-vertebral) in men and postmenopausal women with
            osteoporosis.
https://www.icsi.org/wp-content/uploads/2019/01/Osteo.pdf

             Last Accessed: October 15, 2024
Strength of Recommendation/Level of Evidence:
            Strong recommendation, high-quality evidence


Bisphosphonates act to decrease resorption by causing apoptosis and decreased function of osteoclasts. Several medications or drug combinations have been approved by the FDA for the prevention and treatment of osteoporosis, including alendronate, alendronate plus D (alendronate and cholecalciferol), ibandronate, risedronate, risedronate with a calcium supplement, and zoledronic acid [20]. These agents may also be effective in reversing the effects of steroid-induced osteoporosis [73,87]. The FDA also has approved the use of other bisphosphonates, including etidronate disodium, pamidronate, and tiludronate; however, they have not been approved for use in osteoporosis [73,88].
For severe osteoporosis, bisphosphonates are the best treatment option, with beneficial effects typically seen within a year. Note that bisphosphonates should be used with caution in patients with severe renal impairment [20,73].
Oral bisphosphonates are generally well-tolerated; however, complaints of upper gastrointestinal side effects (e.g., dyspepsia, reflux) are common in adults [20,73]. When side effects occur and threaten to interfere with therapy, evaluate the patient's ability to comply with dosing instructions (e.g., take on empty stomach with 8 ounces water, remain upright 30 to 60 minutes) [20,73]. If esophagitis/gastritis associated with alendronate is suspected, discontinue therapy for four to six weeks. Some patients may benefit from a change to risedronate; however, studies have found similar gastrointestinal tolerability between risedronate and alendronate [89,90]. Intravenous bisphosphonates may be used in patients who are unable to tolerate oral preparations. IV zoledronic acid (preferred) is administered once every year (for treatment) or once every two years (for prevention); ibandronate is administered once every three months [73,91].
Results after three years of therapy with oral bisphosphonates vary across studies. Generally, femoral neck and spine BMD have increased by 1.5% to 6% and 5.5% to 6.5%, respectively, and vertebral/femoral neck fracture risk has been reduced by 40% to 60%, a significant difference from trial placebo groups [92]. A 2017 meta-analysis of 24 studies was conducted to evaluate the efficacy of bisphosphonates in preventing fracture in patients with osteoporosis. The analysis included 21,335 patients assigned to a bisphosphonate group and 17,862 patients assigned to a placebo group [93]. The overall rate of osteoporotic fracture was 5.9% in the bisphosphonate group and 9.9% in the placebo group. The rate of vertebral fracture was 5.9% in the bisphosphonate and 10.3% in the placebo group. The rate of nonvertebral fracture was 6.9% in the bisphosphonate group and 9.6% in the placebo group [93]. The best long-term (5 to 10 years) data come from the use of alendronate [94,95,96].
There is no consensus on the optimal duration of bisphosphonate treatment [97,98]. Generally, it is considered reasonable to discontinue treatment ("drug holiday"), after five years of oral therapy or three years of IV therapy, in low-risk women with stable BMD and no previous history of vertebral/femoral fracture [49,99]. Most experts favor continuing therapy for high-risk patients (i.e., previous fracture, elderly/frail). The duration of drug holiday is a matter for clinical judgment and individual patient considerations, determined in part by annual BMD monitoring and the patient's level of activity and fracture risk [49,100].
Alendronate, a second-generation bisphosphonate, has been
          shown to be most effective for patients with T-scores less than -2.5 or for patients with
          previous vertebral fracture. Alendronate has demonstrated the ability to reduce the
          incidence of wrist, hip, and spinal fractures by 50% over a three-year period in women
          with a prior fracture of the spine [20].
          In the Fracture Intervention Trial (FIT), a large alendronate study, women with
          osteoporosis and vertebral fracture showed a significant decrease in vertebral and hip
          fractures [101]. A follow-up trial to FIT,
          the Fracture Intervention Trial Long-Term Extension (FLEX), showed that when compared with
          women who stopped alendronate after an average of five years, women who continued
          alendronate maintained a higher BMD and greater reduction of bone turnover. The risk for
          vertebral fracture between the two groups was relatively the same. While results indicated
          that women with very high risk of clinical vertebral fractures may benefit by continuing
          alendronate beyond five years, study results indicated that more data are needed on the
          effect of continuation versus discontinuation of alendronate before an optimal length of
          treatment can be recommended [94,97]. One study sought to predict fracture
          risk among participants in the FLEX trial by looking only at those assigned to the placebo
          group [96]. Hip and spine DXA and two
          biochemical markers of bone turnover were measured when placebo was begun (FLEX baseline)
          and again after one and three years of follow-up. During five years of placebo, 22% of
          women in the placebo group experienced one or more symptomatic fractures and 19% had
          fractures after one year. Age and hip BMD at discontinuation predicted clinical fractures
          during the subsequent five years [96]. In
          both the FIT and follow-up FLEX trials, women were encouraged to take 500 mg/day of
          calcium and 250 IU/day of vitamin D in addition to the alendronate. One study suggests
          that the success of alendronate therapy may depend on the vitamin D status of patients
            [102].
Alendronate dosing is 5 mg/day for osteoporosis prevention and 10 mg/day for treatment [73,103]. It is also available in a 35-mg and a 70-mg once-weekly oral dose that may be better for patient compliance due to its easier dosing. As stated, bisphosphonate medications should be taken on an empty stomach with a full glass of water. The most common side effects of alendronate are gastrointestinal, including esophagitis and gastric ulcer. Muscular and skeletal pains have also been reported. As stated, to prevent the gastrointestinal effects, the patient is urged to sit upright for at least 30 minutes after taking the medication [73]. Proton pump inhibitors and other acid reducing agents do not appear to prevent the gastrointestinal side effects of the bisphosphonates [103].
Of note, the effects of alendronate on bone density after discontinuation of hormone replacement therapy have yielded promising, if mixed, results. For example, in a published randomized controlled trial, women who had been diagnosed as having low BMD and had recently stopped hormone replacement therapy were randomized to either 10 mg of alendronate or placebo. At the end of the one-year trial, treatment with alendronate had demonstrated a 2.3% mean increase in spine BMD versus a mean loss of 3.2% in the placebo group. There was also greater total body and hip BMD preservation as well as decreased bone turnover with the use of alendronate as compared to placebo [104]. A separate trial, designed to evaluate the combined use of alendronate and estrogen, indicated that combination therapy produced somewhat larger increases in BMD than either agent alone and was well tolerated [105]. A trial designed to determine the rate of bone loss when therapy with alendronate, estrogen, or both agents was discontinued revealed accelerated bone loss after withdrawal of estrogen therapy, but not after withdrawal of alendronate or combination therapy [106]. One randomized, placebo-controlled trial compared BMD and bone turnover changes after therapy withdrawal in postmenopausal women treated with alendronate or estrogen/progestin [107]. Of the 1,609 women at the start of the trial, one-third were switched from alendronate to placebo after the second year and one-third after the fourth year (while all remained blinded to treatment assignment). Women taking estrogen/progestin in years 1 to 4 were followed off therapy in years 5 and 6. BMD decreased steadily in the placebo group during all six years, whereas spine and hip BMD increased during the first four years in groups receiving both alendronate and estrogen/progestin. BMD decreased during years 5 and 6 in the group previously treated with alendronate for four years. In comparison, large BMD decreases were observed at the spine and hip among women who received estrogen/progestin for four years [107].
Risedronate is another agent that is effective for osteoporosis. A three-year trial of risedronate on patients with pre-existing vertebral fracture demonstrated a significant reduction in both vertebral and nonvertebral fractures [108]. It reduced the incidence of fractures of the spine by 41% to 49% and other fractures by 36% in patients with prior spinal fractures [20].
The recommended dose of risedronate is 5 mg/day, or a 35 mg weekly dose for both treatment and prevention [20,73]. The 35 mg dose of risedronate should be taken weekly with 1250 mg of calcium carbonate taken daily on the intervening six days. Reported side effects include headache, nausea, arthralgias, asthenia, abdominal pain, and other gastrointestinal problems [73]. A two-year study of risedronate given at a dose of 150 mg once a month to women with postmenopausal osteoporosis found similar efficacy and safety compared with risedronate 5 mg daily [109]. The mean percent changes in BMD at the hip and in biochemical markers of bone turnover were similar, as were adverse events.
Ibandronate also has been added to the FDA-approved list for the prevention and treatment of postmenopausal osteoporosis. The medication has been shown to reduce the incidence of spinal fractures by approximately 50% over a three-year period. It may be taken in tablet form, 150-mg tablet once a month, or intravenously, 3 mg every three months [73]. The side effects are similar to those of the other bisphosphonate medications [20,73].
Denosumab
Denosumab is a human monoclonal antibody being studied for its effects on bone metastases, rheumatoid arthritis, and multiple myeloma [110,111]. In 2011, the FDA approved denosumab for treatment of osteoporosis in postmenopausal women who are at high risk of fracture [73,112,113]. Denosumab acts by binding to and inhibiting receptor activator of nuclear factor kappaB ligand (RANKL). RANKL controls the differentiation, proliferation, and survival of osteoclasts. Inhibition of RANKL provides a lengthened period of absorption, inhibition of bone resorption, and higher BMD [20,73,114]. Dosing of denosumab is 60 mg subcutaneous injection every six months.
Several studies evaluating the efficacy of denosumab in the prevention and treatment of postmenopausal osteoporosis have been completed. In the Fracture Reduction Evaluation of Denosumab in Osteoporosis every 6 Months (FREEDOM) trial, use of denosumab resulted in a reduced risk for vertebral, nonvertebral, and hip fractures in women with osteoporosis [115]. The trial involved 7,868 postmenopausal women with T-scores between -2.5 and -4 who were randomly assigned to receive placebo or a subcutaneous injection of 60 mg denosumab every 6 months for 36 months. Results demonstrated a 68% decrease in new vertebral fracture in the treatment group as compared to the placebo group (2.3% versus 7.2%) [115]. Significant reductions in hip and nonvertebral fractures were also noted. The authors reported no increases in adverse effects (e.g., cancer, delayed healing, osteonecrosis of the jaw, injection site reactions) associated with use of denosumab.
While results of one meta-analysis also found a decreased risk of nonvertebral fracture with use of denosumab in postmenopausal women with osteoporosis or low BMD, the study did find a significantly increased risk of serious adverse event related to infection [116]. A 12-month study compared the effects on BMD and bone turnover on patients with osteoporosis who were suboptimally adherent to bisphosphonates (and at higher risk for fracture) who were transitioned to denosumab or monthly oral bisphosphonate (ibandronate or risedronate) [117]. A total of 1,703 women were randomized to either denosumab 60 mg subcutaneously every six months or oral bisphosphonate 150 mg monthly. In both the overall and higher-risk populations, denosumab was associated with greater gains in BMD at 12 months than oral bisphosphonate at the total hip, femoral neck, and lumbar spine. Adverse events were generally similar between the two treatment groups [117]. Long-term use of denosumab is associated with a significant (48%) reduction in risk of all upper limb fractures and a 43%, 43%, and 58% reduction, respectively, in risk of forearm, wrist, and humerus fractures at seven years [118,119].
Calcitonin
Calcitonin is a hormone normally produced by the parafollicular cells of the thyroid gland. Recombinant salmon calcitonin is approved by the FDA for the treatment and prevention of osteoporosis in women who have been postmenopausal for at least five years; it has not been recommended as a first-line treatment [20,35]. In the proper dosages, it is an inhibitor of bone resorption [20,23]. Calcitonin may be administered by intranasal spray or by a subcutaneous injection of 100 IU/day. Intranasal use has been shown to decrease vertebral fractures in patients with pre-existing fractures, but only at 200 IU/day, not at 100 IU or 400 IU/day [20,21,23]. Oral and inhaled forms of calcitonin are under development [23].
There is no good data regarding the use of calcitonin in reducing hip fractures or preventing any fractures in patients without pre-existing fracture [35,49]. Calcitonin may have a role in patients with acute vertebral fractures due to a possible analgesic effect and its decreased risk of gastrointestinal upset and venous thromboembolism associated with other agents [120]. It has been shown to preserve bone mass by about 3% in the first year of glucocorticoid therapy [121].
Adverse effects from the injectable form include nausea, back pain, frequent urination, arthralgias, and rash. The intranasal form has fewer side effects, which are primarily localized and include rhinitis and, rarely, epistaxis [20,73,122].

Bone-Formation Agents



The original FDA-approved medications for osteoporosis were antiresorptives. Newer medications act instead to enhance bone formation by increasing the number and action of osteoblasts. The human PTH agents teriparatide and abaloparatide have been approved for use in the treatment of osteoporosis in patients with very high fracture risk [72,73].
Parathyroid Hormone
PTH acts normally to increase bone resorption in response
          to low serum calcium levels; however, in intermittent doses, it has been shown to have a
          favorable impact on bone mineral density [23]. Teriparatide is a portion of human PTH, classified as PTH (1–34) and,
          as noted, has been approved by the FDA for the treatment of osteoporosis in postmenopausal
          women at high risk for a fracture. It also has been approved to increase bone mass in men
          with primary or hypogonadal osteoporosis who are at high risk for a fracture [20,23,36,73,123]. The FDA has approved an expanded indication for teriparatide for
          treatment of osteoporosis associated with sustained systemic glucocorticoid therapy (≥5
          mg/day of prednisone). For this indication, teriparatide is available as 20 mcg once daily
          subcutaneous injection [20,73]. Biosimilar preparations are now
          available, as the patent expired in 2019 [20].
Teriparatide stimulates new bone formation by increasing
          the number and action of osteoblasts. Specifically, it increases the number of osteoblasts
          through the induction of osteoprogenitor cell differentiation in the bone marrow. In
          addition, it prevents osteoblast apoptosis. It is offered as a daily injection and
          recommended for use in patients with severe osteoporosis, especially those who have failed
          other treatments [73]. In a pivotal trial
          of more than 1,500 postmenopausal women, there was a 65% reduction in new vertebral
          fractures compared with placebo over 19 months of treatment. New nonvertebral fractures
          were reduced by 56% [20]. Ninety-six
          percent of women had an increase in BMD. Side effects included nausea, leg cramps, and
          dizziness [124].
Treatment with teriparatide is not recommended for more than 18 months to 2 years, nor should it be prescribed to patients with pre-existing hypercalcemia [73,123]. Before it may be prescribed, it is necessary to obtain baseline measurements of calcium, uric acid, current PTH level, creatinine, and 25 hydroxyvitamin D to be certain that hypercalcemia is not present. These values should be re-examined periodically [73,123]. Of note, there was an increase in the incidence of osteosarcoma in rats that was dependent on dose and duration of treatment, although no cases of osteosarcoma were reported in patients during the clinical trials. Teriparatide should not be prescribed for patients at increased risk for osteosarcoma, patients with Paget disease or unexplained elevations of alkaline phosphatase, or those who have undergone prior skeletal radiation therapy [20,73,123].
Because prior use of the bisphosphonates may interfere with the action of PTH (1–34), it has been recommended that teriparatide only be administered to bisphosphonate-naïve patients [73,123]. Side effects include leg cramps, dizziness, nausea, cramps, pharyngitis, asthenia, and headache [20,73].
Like teriparatide, abaloparatide is a portion of human PTH, classified as PTH (1–34) and, as noted, has been approved by the FDA for the treatment of osteoporosis in postmenopausal women at high risk for a fracture [20,72,73]. Abaloparatide stimulates new bone formation by increasing the number and action of osteoblasts by acting as an agonist at the PTH1 receptor [73,125,126]. It is offered as a subcutaneous 80-mg daily injection [73]. As with teriparatide, abaloparatide therapy is not recommended for more than two years and is not recommended for patients with pre-existing hypercalcemia or an underlying hypercalcemic disorder (e.g., primary hyperparathyroidism) [73]. Before it is prescribed, it is necessary to obtain baseline measurements of calcium, uric acid, current PTH level, creatinine, and 25 hydroxyvitamin D to be certain that hypercalcemia is not present. These values should be re-examined periodically [73].
Abaloparatide has been shown to reduce the risk of new vertebral and nonvertebral fractures, major osteoporotic fractures, and clinical fractures, with a significant improvement in BMD at femoral neck, total hip, and lumbar spine [127,128].
Romosozumab-aqqg
Romosozumab-aqqg is a monoclonal antibody that blocks the effects of the protein sclerostin and works mainly by increasing new bone formation [20,74]. It is approved for the treatment of osteoporosis in postmenopausal women with a history of osteoporotic fracture, with multiple risk factors for fracture, or those who have failed or are intolerant to other osteoporosis therapies [20].
The result of two clinical trials involving more than 11,000 women with postmenopausal osteoporosis, one year of treatment with romosozumab-aqqg lowered the risk of vertebral fracture by 73% compared with placebo [74]. One dose consists of two injections, one immediately following the other, given once a month. The bone forming effect wanes after 12 doses, so more than 12 doses should not be used.
Romosozumab-aqqg has a boxed warning regarding an increase in the risk of heart attack, stroke, and cardiovascular death, and it should not be used in patients who have had a heart attack or stroke within the previous year. Other possible adverse effects include joint pain, headache, and injection site reactions [74].
Sodium Fluoride
Sodium fluoride is not currently a recommended treatment
          for osteoporosis based on the data available as well as significant side effects,
          including hyperostosis, gastrointestinal irritation, rash, and various neurologic
          complications. However, sodium fluoride does increase osteoblastic activity and has been
          shown to cause an increase in spine and hip bone mass [20,123]. Initially, the
          new bone formed is poorly mineralized, but eventually it is replaced by the lamellar bone
          structure. Its effect on trabecular bone is more prominent than cortical bone. Significant
          effects on the rate of vertebral fracture have not been shown in any studies [21].

Vitamin D Analogues



Vitamin D causes increased gastrointestinal absorption of calcium, a function that is generally impaired in the elderly. Results from trials have shown decreased fracture rates in older patients taking vitamin D; it is often given in combination with calcium supplements in these patients [20]. The main concern with vitamin D supplementation is hypercalcemia, so calcium levels must be monitored. Vitamin D analogues also may cause gastrointestinal symptoms, erythema multiforme, and hyperphosphatemia. As noted, the common recommended daily dose of vitamin D is 800–1,000 IU, although there is not a clear consensus as to the optimal dose. Evidence indicates that higher intakes are safe and that some elderly patients will need at least 2,000 IU daily to maintain optimal serum levels [20,49]. As previously stated, the safe upper limit for vitamin D intake was increased in 2010 to 4,000 IU daily for adults [60].
Calcitriol is a synthetic vitamin D analogue that has been approved by the FDA for managing hypocalcemia and metabolic bone disease in patients on renal dialysis, as well as for those with hypoparathyroidism [73]. There has not been a demonstrated reduction in osteoporotic fractures from the use of calcitriol [123].
Strontium ranelate is an investigational drug that inhibits bone resorption and stimulates bone formation [129,130]. Large trials of strontium ranelate use in postmenopausal women with osteoporosis have shown a 40% to 50% reduction in the risk of vertebral fractures as well as a reduction in the risk of nonvertebral fractures; a separate review of the drug's efficacy concluded that it reduced vertebral fractures in postmenopausal women both with and without osteoporosis [131,132,133,134,135]. An open-label study examined the efficacy of strontium ranelate over 10 years in postmenopausal women with osteoporosis. Results indicate a continuous increase in BMD over the 10-year period and a lower incidence of both vertebral and nonvertebral fracture with use of strontium ranelate compared to placebo [136]. However, debate continues about whether the drug's effects on the vascular and neurologic systems are sufficient to limit or abandon its use [137]. Other agents, such as insulin-like growth factors and bone morphogenic proteins, are also undergoing further research.
Some data have suggested that medications to treat osteoporosis have been underused and that too little of what has been learned about bone health has been applied in practice [23]. Reasons for such low treatment rates include lack of knowledge of the recommended therapies and inappropriate work-up following a fracture diagnosis.
Patient D's T-score from DXA of the hip is
            -2.5; she meets the WHO criteria for osteoporosis. Given that she is already
            experiencing symptoms, intervention is necessary. A review of diet is the first step.
            Patient D currently does not use any supplements because she believes she eats a healthy
            diet. However, further review with a dietitian reveals that she is below the recommended
            intake of calcium and vitamin D. Therefore, supplementation with both calcium and
            vitamin D should begin immediately. As noted earlier, Patient D tries to remain active,
            mostly involved in walking and gardening. These can be good aerobic exercises, depending
            on their intensity, and she should be encouraged to continue them. However, a
            weight-bearing exercise regimen should slowly be worked into her routine. Because she
            does have degenerative joint disease, a monitored exercise program should be initially
            pursued so that she focuses properly on form and does not cause any excess stress on her
            joints.
        
Medications should also be strongly
            considered, given her T-score as well as symptoms. SERMs and bisphosphonates should be
            the preferred medications. Estrogen replacement is not recommended.
        


TREATMENT MONITORING AND FOLLOW-UP



Because medications have side effects and proper diet/exercise may not be routinely followed, it is important to monitor treatment with BMD testing and to consider evaluating the level of the biochemical markers. There is no universally accepted agreement on treatment monitoring, including the utility of biochemical markers; however, some authorities have provided suggested guidelines for following patients being treated for osteoporosis [20,36].
It has been noted that most treatment measures will produce minor increases in bone mass over the period of one year and that improvement may not be evident until after 24 months of treatment. In addition, most measurement errors are around 5%, so there will need to be improvement greater than 5% in bone mass to have any significance. Taking all of this into consideration, monitoring should occur every two years in most cases; however, the interval should be determined according to individual patient status [20,33,37].


85. DIAGNOSING AND TREATING OSTEOPOROSIS PATIENTS WITH THE ASSISTANCE OF AN INTERPRETER



As a result of the evolving racial and immigration demographics in the United
      States, interaction with patients for whom English is not a native language is inevitable.
      Because patient education is such a vital aspect of the treatment and management of
      osteoporosis, it is each practitioner's responsibility to ensure that information and
      instructions are explained in such a way that allows for patient understanding. When there is
      an obvious disconnect in the communication process between the practitioner and patient due to
      the patient's lack of proficiency in the English language, an interpreter is required. (In
      many cases, the terms "interpreting" and "translating" are used interchangeably, but
      interpreting is specifically associated with oral communication while translating refers to
      written text.) While this may be easier said than done, due to institutional and/or patient
      barriers, the U.S. Department of Health and Human Services Office for Civil Rights has stated
      that denying adequate interpreter services to patients with limited English proficiency is a
      form of discrimination and that insufficient use of professional interpreters and
      inappropriate reliance on ad hoc interpreters may compromise patient care [138].
In this multicultural landscape, interpreters are a valuable resource to help bridge the communication and cultural gap between clients/patients and practitioners. Interpreters are more than passive agents who translate and transmit information back and forth from party to party. When they are enlisted and treated as part of the interdisciplinary clinical team, they serve as cultural brokers, who ultimately enhance the clinical encounter. In any case in which information regarding diagnostic procedures, treatment options, and medication/treatment measures are being provided, the use of an interpreter should be considered.

86. CONCLUSION



Osteoporosis is a significant health problem. Along with osteopenia, it affects a very large portion of the population. Unfortunately, it is often a silent disease, because patients typically do not present with signs and symptoms until they actually experience an untoward event, such as a fracture. Clinicians and patients should understand the factors that heighten the risk for developing osteoporosis, including advanced age, certain ethnicities, family history, and female gender. Particular attention should be directed to modifiable risk factors, such as tobacco use, physical inactivity, nutritional deficiencies, and medication usage.
The good news is that osteoporosis can be detected before significant symptoms occur. A complete history and physical examination, followed by BMD testing, such as DXA or other modality, can identify the majority of patients with osteoporosis. For patients who are diagnosed with osteoporosis or who are determined to be at risk, a plan of diet supplementation and frequent weight-bearing exercises may significantly improve bone structure. Numerous medications useful in the treatment of the condition exist, including the bisphosphonates, SERMs, and recombinant PTH. In addition, several new therapies are on the horizon. Estrogen replacement, which had in the past been recommended fairly universally to postmenopausal women, is now reserved for use in only very limited circumstances, based on studies that have demonstrated increases in certain cancers, stroke, and coronary artery disease [13,76]. Prevention is critical, and patients should learn about diet, exercise, and medication use.
Finally, physicians and other providers should develop a greater understanding of osteoporosis and be more aggressive in addressing this topic. It is a disease that is increasing in prevalence and has significant morbidity, but also may often be treated with some success. Preventive measures should be discussed with patients earlier in life and not delayed until a patient is elderly.

87. RESOURCES




        American Bone Health
      

        https://americanbonehealth.org
      


        International Osteoporosis Foundation
      

        https://www.osteoporosis.foundation
      


        Bone Health and Osteoporosis Foundation
      

        https://www.bonehealthandosteoporosis.org
      


        Osteoporosis Canada
      

        https://osteoporosis.ca
      


        The NIH Osteoporosis and Related Bone Diseases
      

        National Resource Center
      
https://www.niams.nih.gov/health-topics/bone-health-and-osteoporosis
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Part 10. Behavioral Addictions




Behavioral Addictions



Course Objective



The purpose of this course is to provide clinicians with the knowledge and skills to appropriately identify, diagnose, and treat behavioral addictions.
              

Learning Objectives



Upon completion of this course, you should be able to:
	Outline the evolution of and concepts forming the basis of behavioral addictions.
	Compare and contrast explanatory models of addiction and their applicability to behavioral addictions.
	Describe the factors underlying child and adolescent vulnerability to behavioral addictions.
	Discuss psychological and pharmacologic treatments that are generally appropriate for behavioral addiction.
	Analyze the epidemiology, comorbidity, and risk factors of gambling disorder.
	Evaluate the diagnosis and treatment of gambling disorder.
	Review the pathophysiology, diagnosis, and treatment of addictive sexual behavior.
	Describe Internet gaming disorder and how it is diagnosed and treated.
	Explain how binge eating disorder is identified and appropriately treated.
	Outline the epidemiology, risk factors, and clinical characteristics of compulsive buying disorder.
	Analyze factors related to the diagnosis and treatment of compulsive buying disorder.
	Discuss the epidemiology, comorbidities, and pathophysiology of trichotillomania.
	List approaches to the treatment of trichotillomania.
	Identify patients with kleptomania and create an effective treatment plan for these patients.
	Describe behavioral addictions induced by dopamine agonists and other medications and disorders.




88. INTRODUCTION



The term "addiction" is traditionally used to describe the pathologic behavioral patterns a subset of persons exhibit from exposure to substances with central nervous system (CNS) activity (e.g., heroin, cocaine, alcohol). However, addiction is not a unitary construct; it incorporates common features that include repetitive engagement in rewarding (at least initially) behaviors, loss of control (spiraling engagement over time), persistence despite consequences, aversive states when ingestion is halted or substantially cut back, and an appetitive urge or craving state prior to engaging in the behavior. Many of these pathologic behaviors have long been classified as impulse control disorders, including pathologic gambling, intermittent explosive disorder, kleptomania, pyromania, and trichotillomania. Research suggests that several of these impulse control disorders more accurately represent behavioral addictions.
As a distinct area of study, behavioral addiction is recent, and extensive knowledge advances have been made since 2010. Growing evidence suggests that behavioral and substance addictions overlap in clinical expression (e.g., craving, tolerance, withdrawal symptoms), comorbidity, neurobiologic profile, heritability, and treatment. Behavioral and substance addictions also share similar features in natural history, phenomenology, and adverse consequences. This course will address the most common non-substance behavioral addictions, including pathologic gambling, compulsive sexual behavior, compulsive buying, and compulsive video gaming.

89. BEHAVIORAL ADDICTION: EVOLUTION AND CONCEPTS



In some behavioral addictions, the published research is vast but confusing. Prominent investigators in this field view behavioral addictions through differing paradigms, which has interfered with expert consensus and efforts to advance the field. Disagreement on diagnostic criteria has prevented standardized measurement of treatment outcomes. Debate has also focused on whether behavioral addictions qualify as addictions or are better explained as disorders of impulse control or compulsivity, and whether "Internet addiction" as a unified construct is valid.
EVOLUTION IN THE CONCEPT OF BEHAVIORAL ADDICTION



Early Characterizations



The concept of addiction involving non-substance behaviors
          as repeated urges to engage in counter-productive activities was introduced in 1990. At
          the time, behavioral addictions were proposed to encompass obsessive-compulsive disorder
          (OCD), "compulsive spending" (including gambling), "overeating" (binge eating),
          "hypersexuality," and kleptomania. It was thought these behaviors were linked to addiction
          by poor impulse control and self-regulation, which led to repetitive engagement of the
          behavior despite negative consequences[1,2]. The concept of an
          obsessive-compulsive spectrum of disorders was proposed in 1993; disorders that featured
          an inability to control or delay repetitive behaviors were thought to fall on a spectrum
          from impulsivity to compulsivity [3].
          Numerous psychiatric and neurologic disorders were included in this spectrum [4].
Further research suggested that impulsivity and
          compulsivity appeared in substance and behavioral addictions at different stages, and the
          "impulsive-compulsive disorder" model was proposed. In this model, impulsivity was
          dominant in earlier-stage addiction, when behavior is motivated and reinforced by reward,
          and compulsivity was dominant in later stages, when behavior is motivated and reinforced
          by avoidance of negative emotional states [5].

Expansion of Core Features



An influential 2006 study broadened the definition and core
          features of addiction as 1) a state of craving or urge that immediately precedes the
          behavior, 2) impaired ability to control the behavior, and 3) the behavior continues
          despite negative consequences [6].
          Criterion 3 suggested addiction was no longer tethered to substance use. This was cemented
          in 2011, when the American Society of Addiction Medicine (ASAM) released their definition
          of addiction. The core features of this definition are [7]: 
	The inability to consistently abstain
	Impairment in behavioral control
	Craving
	Diminished recognition of significant problems with one's behaviors and
                interpersonal relationships
	A dysfunctional emotional response


Numerous repetitive problematic behaviors became suggested as behavioral addictions, but criticism that excessive normal behaviors were becoming overpathologized ensued [4,8,9]. Concerns were raised that such persons could become stigmatized, based in part on study results suggesting that "brain disease" explanations of drug addiction had unforeseen consequences on clinician and public attitudes—the inability of persons with addiction to control behavior being hard-wired into their brains was perceived to make them more dangerous [10]. This concern along with recognition of the roles of prevention and harm reduction in the spectrum of addiction recovery led the ASAM in 2019 to adopt a revised definition of addiction as "a treatable, chronic medical disease involving complex interactions among brain circuits, genetics, the environment, and an individual's life experiences. People with addiction use substances or engage in behaviors that become compulsive and often continue despite harmful circumstances. Prevention efforts and treatment approaches for addiction are generally as successful as those for other chronic diseases" [7].

The DSM-5 and Classification Issues



A major step forward in the recognition of behavioral addictions as addictive disorders
          came in 2013 with the American Psychiatric Association (APA) publication of the fifth
          edition of the Diagnostic and Statistical Manual of Mental
            Disorders (DSM-5)
          [11]. In the DSM-5, pathologic gambling
          was renamed gambling disorder, becoming the first recognized behavioral addiction. This
          followed decades of research and data demonstrating similarities to substance addictions
            [8]. Internet gaming disorder and its
          proposed diagnostic criteria were placed in Section III (Emerging Measures and Models);
          the body of evidence was extensive, but standardized diagnostic criteria remain absent
            [12].
Decisions in the DSM-5 concerning behavioral addiction were based on evidence published before 2013 in an emerging and quickly evolving field. While some criticism reflected the premature state of some evidence and lack of consensus, other criticism was directed at decisions to omit behavioral addictions that were viewed as subjective and biased [4].


INTERNET-MEDIATED BEHAVIORAL ADDICTION



Internet addiction is the concept of addiction to Internet use itself, as opposed to the concept that some addictions are mediated by Internet use. The description and diagnostic criteria of Internet addiction disorder first appeared in 1996. Internet addiction disorder was considered an impulse control disorder, based on an inability to control Internet use and resulting in impaired functioning. An Internet addiction disorder typology was proposed, consisting of [13]:
    
	Cybersex addiction
	Cyber-relationship addiction
	Internet compulsions
	Information overload
	Computer addiction


This work in a newly evolving, unexplored area could not foresee the current reality of Internet centrality in daily life. Many aspects of Internet use deemed pathologic in 1996 have become normative [14]. The Internet is now considered the medium of choice in many gambling, gaming, sex, and other addictions, but not itself the object of addiction, and the concept of Internet addiction has been abandoned [15].
The DSM-5 contributed to this confusion in the introductory text for Internet gaming disorder by stating that it was also commonly referred to as Internet use disorder or Internet addiction [11]. This message was unclear, but some features unique to the Internet may promote excessive or addictive behaviors, including [16,17,18,19,20,21]:
    
	Accessibility through high-speed broadband connections
	Affordability, as the Internet lacks previous cost restraints
	Anonymity, which can encourage behaviors inhibited offline by stigma and fear of detection and increase perceived control over the content, tone, and nature of online experience. Anonymity can increase the comfort level of users with fears of social rejection by removing the ability to look for and detect disapproval or judgment in facial expressions or body language.
	Convenience of use in familiar, comfortable environments, reducing perceptions of risk
	Escapism. Online gaming, gambling, buying, or sex is reinforced by a subjectively experienced "high," with habitual pursuit a core feature of addiction. Relief from negative emotions and distress related to real-world problems further reinforces the behavior.
	Immersion can facilitate a dissociation-like state in which the user loses track of time, feels like someone else, blacks out, or experiences a trance-like state, a reinforcing effect for some.
	Disinhibition. The core reward for some. Users tend to lower their defenses and emotionally reveal themselves faster online than offline. Socially inhibited users can find the disinhibiting environment and perceived connection to others powerfully reinforcing.


Other contributors to online impulsivity include invisibility and the absence of authorities (e.g., police, parents, teachers) that communicate power and hierarchy offline and constrain behavior [21]. Freed of inhibitions that maintain offline behavior within the boundaries of civility, social acceptability, and legality, users may act on impulses online they would otherwise attempt to resist [22].

COGNITIVE AND BEHAVIORAL ASPECTS OF BEHAVIORAL ADDICTION



As with substance addiction, behavioral addictions are defined by the presence of cognitive, affective, and behavioral abnormalities that reflect maladaptive alteration of underlying neural structures—the core pathology. Functional magnetic resonance imaging (fMRI) and other brain imaging methods can identify these core pathologic features and their similarity to those of substance addiction. Addiction research is moving toward classifying psychopathology on dimensions of behavior and neurobiology and away from DSM-type symptom checklists. This is expected to improve assessment and diagnostic validity and treatment efficacy [23].
Impulsivity



The ability to delay, withhold, or interrupt a behavioral response is a key aspect of executive function. Suppressing an inappropriate immediate response allows time for other processes (and predicting consequences of possible actions) to promote appropriate behavioral choices. Effective inhibitory control is required for adaptive functioning, such as restraining impulses for spiteful, peculiar, and/or inappropriate expression [11,24].
Impulsivity is complex. It is broadly defined as a predisposition for rapid, unplanned reactions to internal or external stimuli without forethought or regard for negative consequences to self or others [25]. In persons with early-stage substance or behavioral addiction, impulsivity is a powerful mechanism thought to drive pursuit of immediate reward, and it is a temperament vulnerability factor for substance use disorders [26,27,28].
Those with prominent impulsivity traits tend to favor immediate rewards over long-term gains, to have poor capacity to delay gratification or resist urges, to quickly react with poorly planned response to stimuli, to be unreflective in decision-making, to dismiss the negative consequences of one's actions, and to be disinhibited, novelty- and thrill-seeking, and impatient [29]. Impulsivity includes several distinct neurocognitive mechanisms and domains.
Domains of Impulsivity
The four major domains of impulsivity are motor, choice, reflection, and delay discounting. Motor impulsivity (also known as response/rapid-response impulsivity) is defined as an impaired ability to stop motor response following changes in environmental circumstances. Impaired motor response inhibition is highly prominent in attention deficit hyperactivity disorder (ADHD) (the archetypal disorder of impulsivity), pronounced in trichotillomania, and observed in gambling disorder [30,31]. The dimensions of impulsivity are closely associated with behavioral addictions such as social media addiction and problematic smartphone use. For example, motor impulsivity was found to have a strong connection with the components of mood modification and relapse in social media addiction and with the components of conflict and withdrawal in problematic smartphone use, suggesting that motor impulsivity may be a promising and effective target for the prevention and treatment of select behavioral addictions [32].Choice impulsivity is characterized by difficulty in delaying gratification and a tendency to choose immediate small rewards at the expense of larger but delayed rewards. This type of impulsivity is consistently observed in substance use disorder and when money, health, and/or freedom are rewards [33,34,35].
Reflection impulsivity is the diminished ability to collect salient information from the environment before a decision. Reflectively impulsive persons make choices rapidly, rather than waiting for more relevant information to become available. Reflection impulsivity commonly occurs in substance use disorder and gambling disorder [36].
The subjective value of a reward decreases as a function of delay in its delivery; the value of reward is discounted with longer delay. With Internet gaming disorder, the immediate reward of online gaming increasingly comes at the cost of abandoned social and professional activities that yield greater long-term rewards [31,37]. This is referred to as delay discounting.
Measuring Impulsivity
Impulsivity-related behaviors are measured by neuropsychologic testing, personality scales, and neuroimaging. These assessments can be repeated over time to evaluate treatment response [38].
Neuropsychologic tests measure performance (i.e., functioning) in specific cognitive domains (Table 1). Testing during neuroimaging can identify the functional integrity of brain regions that mediate performance on specific neuropsychologic tasks.
Table 1: COMMON IMPULSIVITY DOMAINS AND NEUROPSYCHOLOGIC TESTS
	Impulsivity Domain	Neuropsychologic Test	Cognitive Function Measured
	Motor inhibitory control	Stop-signal task	Ability to withhold or cancel a planned motor response
	Affective inhibitory control	Emotion regulation task	Ability to suppress a default emotional response to unpleasant stimuli
	Cognitive flexibility	Reversal learning task	Perseverative response to previously rewarding stimuli when stimulus association rules have changed
	Delay discounting	Delay discounting task	Degree of preference for smaller immediate rewards over larger delayed rewards


Source: [25]


Personality scales measure the extent that statements involving impulsive behaviors are endorsed. These statements include: "I make decisions quickly," "I often buy things I cannot afford," or "I act without thinking" [25].
Neuroimaging uses non-invasive technologies to identify brain regions involved in inhibitory control, presence of abnormality, and possible changes with treatment [25]. Neuroimaging has helped identify frontostriatal circuitry as contributing to action inhibition, affective inhibition, cognitive flexibility, and delay discounting. It is now known that frontostriatal circuitry and dopaminergic transmission are common neural substrates that underlie inhibitory control function [39,40].

Compulsivity



Compulsivity is less well-defined and investigated than impulsivity, but it is used to describe repetitive and functionally impairing overt or covert behaviors that lack adaptive function. These habitual, stereotyped behaviors are performed inflexibly to avoid perceived negative consequences and persist despite being harmful [41,42].
Compulsive behaviors are inappropriate and have no obvious relationship to a goal. When reward-driven substance use or behavioral pursuits persist over an extended period, reward-based learning mechanisms are thought to develop into compulsive behaviors [26].
Compulsivity appears distinct from impulsivity, but research demonstrates overlapping neural networks involved in both [4]. Deficits in cognitive flexibility may also serve as markers in disorders of addiction to drug or non-drug rewards. There are two subtypes of compulsivity (reversal learning and attentional set shifting) [43]. Reversal learning is the capacity to flexibly switch choices in response to immediate changes in the environment or setting. The orbitofrontal cortex are involved in this type of compulsivity. Attentional set shifting is the ability to shift response sets to a previously irrelevant dimension and involves the lateral prefrontal cortex (PFC).



90. EXPLANATORY MODELS OF ADDICTION



Explanatory models of psychiatric disorders, including behavioral and substance addictions, are developed to provide a conceptual framework for understanding the disorder and identifying an effective treatment approach. Theoretic models can propose an explanatory basis for entire categories of disorders or specific disorders, a pathogenic process within a larger pathophysiology, or a specific symptom or feature. In behavioral addictions, diverse models have been developed to explain symptoms and clinical course and the interpersonal, cognitive, psychological, and neurobiologic dysfunction experienced by patients. The most relevant models serve as an organizing foundation for treatment approaches.
GENERAL MODELS OF ADDICTION



Reward-seeking is a central component of addictions. Early reward-centric models focused on the nucleus accumbens, where dopamine is released in response to natural rewards like sex or food. Drugs of abuse were thought to "hijack" the nucleus accumbens by triggering dopamine release far exceeding that of natural rewards (e.g., food, exercise, sex). The reward deficit disorder model posits that addictive behaviors develop from the need to compensate for impaired reward signaling in the mesolimbic dopamine pathway [44].
Although simplistic based on current understanding, earlier biologic models provided an important foundation for later expansion. For example, nucleus accumbens and dopamine function are now known to be involved in reward-based learning, reward anticipation and valuation, salience attribution (i.e., assigning degrees of relevance to items, decisions, or behaviors), and loss processing [44]. More recent models include the reward deficit disorder model, Gray's reinforcement sensitivity theory, the attachment theory development model, and the rejection sensitivity theory.
The Reward Deficit Disorder Model



The reward deficit disorder model describes addictions as
          chronic relapsing disorders characterized by a compulsion to seek and take the drug or
          experience the behavior, loss of control over stimuli intake, and emergence of a negative
          emotional state (e.g., dysphoria, anxiety, irritability) when unable to access the
          stimulus. The negative emotional state is termed motivational withdrawal syndrome. A key
          component of addiction is negative reinforcement, which describes engagement in
          potentially harmful behaviors to alleviate a negative emotional state [45].
"Reward deficit disorder" refers to multiple motivational mechanisms and the progression from impulsivity (positive reinforcement) to compulsivity (negative reinforcement). Compulsivity is thought to result from stress within forebrain structures and dysregulation of neurocircuits involved in reward [45].

Gray's Reinforcement Sensitivity Theory



In Gray's reinforcement sensitivity theory, behavioral addictions are understood from the context of brain system sensitivity to punishment and reward. Accordingly, punishment sensitivity regulates responses to stimuli perceived as potentially dangerous, leading to their avoidance (behavioral inhibition). Reward sensitivity directs behavior toward appetitive stimuli that provide immediate compensation (behavioral activation) [46,47].

The Attachment Theory Developmental Model



Behavioral addictions have also been examined through the lens of attachment theory. While not specifically a model of addiction, attachment theory helps explain how early environment experiences may shape beliefs and cognitions that increase risks of behavioral addiction. This model posits that the nature and quality of child attachment to a primary caregiver(s) shape the personality, beliefs in responsiveness and trustworthiness of others, and level of interpersonal security in adolescence and adulthood. The primary attachment relationship is thought to form the template from which subsequent relationships are developed [48,49,50].
A child with responsive, consistent early caregiving develops an expectation that others will be available and supportive when needed. In contrast, children raised in negligent, rejecting caregiving environments form negative expectations in future relationships and social interactions. Attachment style influences personality traits, interpersonal behaviors, and competencies that directly impact satisfaction in romance and friendships, emotional functioning, interpersonal communication, and social behavior [48,49,51].
Attachment style may also influence motivation for pathologic behavior. In persons with attachment anxiety, attachment needs are activated by relational or environmental stressors. Some persons with insecure early attachments may display attachment avoidance, which is the absence of desire for closeness in important relationships. In the context of Internet-mediated addictions, the high dependency in attachment anxiety leads individuals to seek comfort and connection online [50,52,53].
In one study of college students, attachment anxiety (both maternal and paternal) significantly predicted pathologic Internet use, but attachment avoidance did not. Maternal attachment anxiety was a significant predictor of male pathologic Internet use, while paternal attachment anxiety was most relevant in female pathologic Internet use. It is important to note that this study examined college students in the United States, where parental roles and attachment patterns may differ from those in earlier international studies [50].

Rejection Sensitivity



Another interpersonal model is rejection sensitivity, a cognitive-affective worry of rejection that impairs well-being and interpersonal function. Persons who doubt acceptance by others fear and expect rejection, are more hostile and aggressive in relationships, and experience more unstable and dissatisfying relationships that end sooner. They respond to social rejection with hostility, depression, emotional regression, jealousy, and/or over-politeness [36]. Susceptible individuals may turn to Internet-mediated activities first as a way to avoid social interactions; these behaviors may then evolve into addictions.


BEHAVIORAL ADDICTION MODELS



Most theoretical models address behavioral addictions broadly; a few are specific to Internet-mediated behavioral addictions. Many borrow from substance addiction models to address the motivational, behavioral, and cognitive factors associated with other behavioral addictions. However, a few models specific to behavioral addictions have emerged. Many psychological therapies have been incorporated in behavioral addiction models, because patients with specific behavioral addictions show cognitive, behavioral, and personality dysfunctions successfully treated in other patient populations by the same therapy [54].
The Components Model of Addiction



The components model of addiction defines addiction as any behavior with all six core addiction components [17,55]:
      
	Salience: The behavior dominates activity, focus, thinking (preoccupation, cognitive distortion), feelings (craving), and behavior (deterioration of socialized behavior).
	Mood modification: The subjective experience of euphoria or relief from aversive emotional states reinforces the behavior.
	Tolerance: Escalation in frequency or stimulus intensity is required to deliver the desired level of mood modification.
	Withdrawal symptoms: Unpleasant emotional effects occur when the behavior is discontinued, interrupted, or decreased, including feeling shaky, restless, moody, depressed, or irritable.
	Conflict: Interpersonal friction occurs when the behavior supersedes obligations and responsibilities to others. Conflict can be intrapsychic, from guilt or loss of control.
	Relapse: There are repeated failed attempts to quit, cut back, or control the behavior, with previous addictive behavior patterns quickly restored.



The Cognitive-Behavioral Model



The cognitive-behavioral model addresses the role of
          motivational drives for reward-seeking and stress-reduction; behavioral control (related
          to executive inhibition); and decision-making (involving weighing the pros and cons of
          engaging in motivated behaviors) in addictive behaviors.
Reward and Motivation
Motivational drives linked to reward-seeking importantly contribute to addictive behavior, and diminished executive function/cognitive control over these motivational drives contributes to decision-making that leads to persistent engagement in the behaviors. Enhanced reward sensitivity and decreased loss sensitivity may increase urges to gamble (in gambling disorder) or online game (in Internet gaming disorder) [54].
Executive Control and Behavioral Inhibition
Executive systems exert cognitive and behavioral control over motivational drives, allowing inhibition of desires and control or moderation of reward-seeking behaviors [56,57]. Subjects with behavioral addiction show diminished response-inhibition and cognitive-control responses to addiction-specific stimuli, reflecting cognitive bias and altered set-shifting related to compulsive aspects of addictions. This is a reflection of alterations in executive function and neural processes that underlie attention, response inhibition, and behavioral flexibility [58,59].
Decision-Making
In deciding between pursuit of immediate reward and delayed consequences, individuals with behavioral addictions show strong tendencies for deciding on immediate reward. Decision-making is the final "check point" before a behavior is enacted [54].
Interaction of Cognitive Domains
Increased sensitivity to winning or pleasure can enhance urges to gamble, online game, or engage in sexual activity. Impaired capacity for executive control leads to inadequate control over reward-seeking behaviors, permitting urges and craving to dominate decision-making and lead to addictive behavior patterns. This promotes disadvantageous decision-making for immediate gratification over long-term gains. Gambling or gaming reinforces reward-seeking behaviors, further eroding executive-control abilities and perpetuating addictive behaviors [54].


UNIFIED MODELS OF INTERNET-MEDIATED BEHAVIORAL ADDICTIONS



Two theoretical models have been developed to describe the underlying mechanisms in the development and maintenance of Internet-mediated addictive behaviors. Both models share common components, are theoretically sound, and have empirically confirmed elements.
The Theoretical Model of Internet Gaming Disorder



The theoretical model of Internet gaming disorder links decision-making favoring immediate reward despite long-term negative consequences and motivation-seeking (craving) as drives to experience pleasure and/or reduce stress. The third domain is diminished executive control (inhibition and monitoring) over motivation-seeking, consistent with research of executive functioning in individuals with substance use disorders. This model refers to reward-centered models of substance addiction, such as incentive salience theory. Treatment interventions are suggested to target specific cognitive and motivational factors [54].

The Interaction of Person-Affect-Cognition-Execution (I-PACE) Model



The I-PACE model is a theoretic framework for specific Internet-mediated behavioral addictions (e.g., gaming, gambling, pornography/cybersex, buying). According to this model, these addictions are the result of interactions between predisposing factors, moderators, and mediators with impaired executive functioning. Conditioned processes (learning and memory) strengthen these associations in the addiction process. Biopsychologic, personality, and affective factors combine and interact to influence an individual's predisposition for Internet-mediated addictions. Interactions between predisposing affective/cognitive factors and pathologic neuropsychologic functioning during Internet-mediated addictions are bidirectional [60].
Predisposing biopsychologic factors increase vulnerability to emotional disorders and behavioral addiction. Negative early childhood experiences of trauma, emotional or physical abuse, and/or social isolation are linked to insecure attachment styles, which correlate with Internet-mediated behavioral addictions [61]. Adverse early events increase individual vulnerability to intense stress reactivity, mental disorders, and addictive behaviors in adolescence and adulthood [62,63].
Predisposing personality factors include high impulsivity,
          shyness, neuroticism, low self-esteem, conscientiousness, self-directedness, and
          procrastination. Affective/cognitive responses to environmental stimuli influence the
          preference of specific Internet genres. For example, a perceived lack of social support,
          feelings of isolation, and loneliness are linked to the use (and potential misuse) of
          Internet genres with prominent communication features (e.g., social networking sites)
            [64,65]. Specific Internet-mediated addictions are associated with specific
          personality profiles, such as greater rates of ADHD and impulsivity.
The neural correlates of Internet-mediated addictions reflect a maladaptive interaction between cue-reactivity/craving and reduced prefrontal/executive functioning, also observed in substance addictions. Decisions to reduce craving and increase mood through specific Internet genre use are thought to be the result of increasing dominance of immediate reward and decreasing consideration of longer-term negative impacts [60].



91. CHILD AND ADOLESCENT VULNERABILITY TO BEHAVIORAL ADDICTION



For many years, experts have expressed concerns over child and adolescent susceptibility to pathologic behavior patterns involving the Internet, video games, and other digital media use. Substantial changes in brain function and structure occur during adolescence into young adulthood. Key developmental characteristics of adolescent brains increase the likelihood of thrill-seeking and risky behaviors associated with substance use and behavioral addictions. Adolescent behavior is marked by intense affective expression and impulsive reactivity. During the transition from childhood to young adulthood, the process of enhanced myelination decreases gray matter and increases white matter. The increase in white matter is mostly uniform, but diminished grey matter (through synaptic pruning) is more selective. Myelination increases the speed of neural signaling and underlies the timing and synchrony of neuronal firing patterns that convey meaning [66].
The PFC region is involved in executive processes important in
      risk-reward decision-making, but is among the last brain regions to mature. Compared with
      mature adults, this aspect of brain development renders adolescents more vulnerable to
      addictions, other risky behaviors, and mental health disorders [44]. The brain mechanisms that mediate cognitive
      control, impulsivity, and sensitivity to reward mature during adolescence and young adulthood,
      and this is the period when substance use initiation and other problem behaviors most commonly
      emerge [67].
Immature connections between the PFC, the nucleus accumbens,
      and the amygdala are thought to largely influence goal-directed behaviors in adolescents [68,69]. Reduced prefrontal cognitive control may allow greater influence of
      affective systems over decision-making and behavior, which increases adolescent vulnerability
      to social and peer pressure [70]. Addiction
      can interrupt the normal neurodevelopmental trajectory from adolescence to early adulthood,
      and addiction in adolescence can be both a cause and effect of cognitive, affective, and
      behavioral dysfunction.

92. OVERVIEW OF GENERAL BEHAVIORAL ADDICTION TREATMENT



PSYCHOLOGICAL THERAPIES



Psychological therapies are the most extensively studied treatment approaches in behavioral addiction. The core components of many psychological therapies are applied across behavioral addictions, while other therapies are modified for specific addictions. This section gives a broad overview of psychological therapies used in the treatment of behavioral addictions in general. Tailored variants are discussed in later sections.
As with any patients, it is important to assess for native language (or preferred language). Patients with lower English proficiency will benefit from materials in their preferred language and/or the use of an interpreter.
Cognitive-Behavioral Interventions



Cognitive-behavioral therapies (CBTs) have evolved over the past 50 years. Behavioral therapy emerged as the "first wave" in the 1950s, followed by a second wave of cognitive therapy in the 1970s. Cognitive therapy and behavioral therapy were combined in the 1980s to become CBT. Since the mid-1990s, a range of third-wave approaches have been introduced, including acceptance and commitment therapy, cognitive-behavioral analysis system of psychotherapy, and functional analytic psychotherapy [71].
Cognitive-Behavioral Therapy
CBT is empirically supported with demonstrated efficacy across a range of substance use disorders [72,73]. CBT may work by strengthening executive control over behaviors through acquisition of cognitive skills. In behavioral addictions, CBT can help individuals improve their inhibitory control ability, recognize maladaptive cognitions, and learn and employ skills for more adaptive decision-making [74,75].
CBT and CBT-related therapies can help patients identify distortions and errors in thinking and the mistaken, irrational beliefs that underpin maladaptive functioning. Patients learn to identify these distortions by monitoring their internal dialogue (e.g., "You can't do that," "Don't even try") and remembering childhood pronouncements (e.g., "You'll never amount to anything," "You're lazy and stupid") that compromise current functioning. Assessing the validity of patients' conclusions and exploring different ways to view themselves and their capabilities are both potent CBT interventions. Through role-playing or in vivo exposure, patients can experiment with alternative views and behaviors. CBT-based approaches also teach coping skills, symptom management, relapse prevention, impulse control, and anger management [76].
CBT for Internet-mediated addiction (CBT-IA) addresses coping styles, Internet-related expectancies, attentional biases, cue-reactivity/craving, executive function, and inhibitory control. The patient's Internet behavior is monitored and analyzed for situational, emotional, and cognitive contexts, and the reinforcing effects of Internet use are considered to help understand the cognitive assumptions and distortions that underlie situational triggers. CBT-IA identifies coping responses and high-risk situations for addictive Internet use, as well as the expectancies, illusions, and reinforcing effects. Cognitive restructuring and reframing target Internet-related cognitive biases [60].
Attentional biases can be decreased by attentional retraining. When combined with the computerized Go/No-Go task (a binary pass/fail test), this approach can improve inhibitory control and executive functioning. Cue-exposure therapy is found to reduce conditioned associations and craving intensity [60].
CBT has evidential support as a treatment for several behavioral addictions. However, there is a nation-wide shortage of clinicians with specialized training in CBT in the United States. Even clinicians who believe they are delivering CBT-based interventions often do not deliver the core components of empirically supported CBT [77].
Cognitive Enhancement Therapy
As discussed, patients with behavioral addictions often show cognitive dysfunction involving elevated impulsivity, impaired cognitive control, and cognitive inflexibility, and therapies that target these domains may be helpful. Cognitive enhancement therapy (CET) involves the repeated practice of cognitive tasks involving problem-solving, response inhibition, visual tracking, and discrimination skills. These skills are practiced several hours per week over several months [57]. CET has resulted in significant improvements in impulsivity and delay discounting in patients with stimulant addiction, and similar strategies should be considered in targeting cognitive dysfunction in persons with behavioral addictions [78].

Cognitive Bias Modification



Persons with gambling or Internet gaming disorder show attentional biases towards Internet cues, and therapies that target such biases may be effective as treatment [79]. Cognitive bias modification specifically targets automatic/implicit processes such as attention bias and approach bias.

Mindfulness-Based Stress Reduction



Stress intolerance and poor stress coping are strongly associated with behavioral addictions. Mindfulness-based stress reduction interventions target stress reduction, and efficacy is supported in substance addictions. This approach may be particularly helpful in patients with behaviors driven by negative-reinforcement motivations [80].

Dialectical Behavior Therapy



Dialectical behavior therapy combines elements of CBT with mindfulness and other approaches into a structured treatment approach that emphasizes skills training in mindfulness, distress tolerance, and emotion regulation. Dialectical behavior therapy provides an atmosphere of validation with psychoeducation and coping skills training—core competencies for interpersonal functioning that ordinarily would have been learned growing up in a healthy family environment. The four primary skill sets are mindfulness, emotion regulation, distress tolerance, and interpersonal effectiveness [76].
Mindfulness helps patients cultivate present-moment awareness, enabling them to observe and describe what is occurring without judgment. Mindfulness effectively counteracts viewing the present through the lens of distorted hopes, expectations, and past experiences of rejection and abandonment. Many patients believe they miss their childhood/family/lover, but they actually miss their idealized version of the past, not the reality.
Effective emotion regulation helps patients to not over-react when facing emotions that threaten to overwhelm. Patients learn to become more aware of their feelings, the precursors to losing emotional control, and how to downregulate arousal states to relieve the pressure for impulsive behavior. Up-regulation is also taught, so patients do not ignore faintly recognized but painful reactions alerting them something is not right.
Dialectical behavior therapy also helps patients learn multiple methods of tolerating distress without resorting to self-defeating or self-destructive behavior. One method involves self-soothing by engaging the five senses when experiencing acute interpersonal anxiety or distress. This can involve listening to or singing a favorite song; watching a travel video of a beautiful location; savoring the taste of a favorite food; lighting a candle with a favorite scent; and/or touching or rubbing soft material or a smooth stone.
Interpersonal effectiveness is built by establishing a repertoire of skills that improve unstable relationship patterns. Patients learn skills related to self-respect, assertiveness, inhibition of emotions, and setting and maintaining personal limits and boundaries. Interpersonal effectiveness is the result of psychoeducation about commonly held relationship myths that encourages patients to begin dismantling maladaptive beliefs by developing statements that challenge their narratives.
Clinical psychologists administering dialectical behavior therapy are available after hours for support calls; during these contacts, patients are asked a series of standardized questions that encourage the best use of problem-solving strategies that apply dialectical behavior therapy principles. Typically, therapist-led dialectical behavior therapy consists of 2 introductory psychoeducational sessions; 16 core skill-learning and skill-building sessions on mindfulness, emotion regulation, and distress tolerance; and 2 final review and relapse prevention sessions [81].

Motivational Interviewing



The concept of motivational interviewing evolved from experience in the treatment of problem drinkers and was first described in 1983. Motivational interviewing is a systematic, evidence-based approach to complex behavior change. It is unique in eliciting and exploring patients' own arguments for change, evoking intrinsic motivation, and helping patients to resolve their ambivalence about change [82]. It is a directive but nonconfrontational method to bypass unproductive struggles. The therapist engages the patient through empathic listening, open-ended questions, reflective statements, affirmations, and summary statements. By decreasing denial and enhancing motivation, motivational interviewing is a pragmatic, practical approach that focuses on actual change [76].
Motivational interviewing helps empower patients with responsibility for their behavior. By allowing patients to resolve their ambivalence using an approach that gently pushes them, they are more inclined to acknowledge the consequences of their behavior and engage in treatment. More aggressive strategies, sometimes guided by a desire to "confront denial," can fail because they push patients to make changes for which they are not willing or ready [83].

Interpersonal Psychotherapies



Interpersonal Psychotherapy
Interpersonal psychotherapy (IPT) was originally developed as a treatment for patients with depression, but it has been modified for other clinical populations. It is a brief, focused therapy that targets problem resolution and symptom improvement within four social domains: grief, interpersonal role disputes, role transitions, and interpersonal deficits. Treatment occurs in three phases [81]:
      
	Developing a thorough understanding of interpersonal contexts that contributed to the primary diagnosis and identifying interpersonal problem areas
	Helping the patient make interpersonal changes in the identified problem areas
	Reviewing progress and consolidating gains in treatment to prevent relapse


Group Psychodynamic Interpersonal Psychotherapy
Group psychodynamic interpersonal psychotherapy (PIPT) differs from IPT in its de-emphasis of social roles (e.g., role disputes), with greater emphasis placed on present interactions among group members and the therapist. Group PIPT uses cyclical relational patterns and circumplex models (versus social roles) to understand interpersonal patterns. It also applies specific models to elucidate patient attachment needs, negative affect, and behavioral addiction as a coping mechanism [81].

Twelve-Step Programs



Introduced in 1935, Alcoholics Anonymous (AA) is the original and best-known 12-step program. It was followed by Narcotics Anonymous (NA), introduced in the 1950s. Twelve-step programs constitute a specific form of group-mediated recovery from substance and behavioral addictions. They are member-led groups of people with similar addictions who are committed to helping each other—new members in particular—achieve and maintain sobriety. The 12 steps refer to a specific program of recovery. In a very brief description, members of a 12-step program come to understand their powerlessness in controlling the addiction; develop a relationship(s) with a power outside oneself (i.e., a sponsor [mentor], the 12-step group, a therapist, a Higher Power of their definition, or any combination) to best protect against relapse and ensure continued recovery; identify and work through character defects; amend past harms; and become useful to others struggling with addiction. Since the introduction of AA and NA, several 12-step programs have been adapted for specific behavioral addictions [76].
The exact mechanisms of 12-step group involvement that underlie their efficacy are multiple and difficult to disentangle. For example, admitting being powerless over the addiction could permit greater control over the addictive behavior through changes in decision-making processes. Social interactions likely influence efficacy through contact with similarly motivated peers with a shared goal and social norm of abstinence, and access to sponsors for guidance in developing skills for managing crises. Specific aspects may operate through different mechanisms; influences on decision-making and risk-taking behaviors may occur through 12-step meetings and discussions with sponsors [84].

Combined Approaches



Preliminary studies suggest that combining several therapeutic strategies may be more effective than a single approach. Such approaches may include CBT, cognitive bias modification, CET, and/or mindfulness-based stress reduction, delivered in group, individual, family therapy, or school-based formats, with different strategies complementing aspects of the others. Combining behavioral and pharmacologic therapies can also be considered.


PHARMACOTHERAPIES



Almost all behavioral addictions were originally understood
        through the obsessive-compulsive spectrum model. By extension, and based on efficacy in OCD,
        selective serotonin reuptake inhibitors (SSRIs) became the most widely used drug class in
        the treatment of behavioral addictions, but they showed minimal benefit. More recently,
        neuroscience research identified similarities in the core features of behavioral and
        substance addictions, and the obsessive-compulsive spectrum model was discarded in favor of
        better-fitting addiction disorder models. Naltrexone, an opioid receptor antagonist with
        efficacy in substance use disorders, has suggested benefit in behavioral addictions, but
        there is evidence of possible adverse effect [22,85].
The brain opioid system may contribute to social attachment and bonding, and brain opioid theory of social attachment posits that endogenous opioids may mediate reward effects in social connection and closeness. The possible effect of exogenous (drug) opioids on social reward is a new area of study. One trial randomized healthy volunteers to naltrexone or placebo and then to the alternate treatment 10 days under double-blind conditions. Participants noted significantly less sense of social connection on naltrexone, which was not explained by changes in emotional state. The findings support endogenous opioid contribution to social bonding and raise unexplored questions of whether diminished social bonding contributes to patient drop-out in naltrexone studies [86,87].


93. GAMBLING DISORDER



Gambling is a popular activity in many cultures, and most people have gambled at some point or do so infrequently, without harm. A subgroup of individuals unable to control their gambling can develop gambling disorder, with potentially severe financial, emotional, relationship, occupational, and possible legal consequences. The accessibility, affordability, and anonymity of Internet gambling may facilitate disordered behavior in predisposed gamblers [88]. A key determinant in the development of gambling disorder is the structural characteristics of the game [89].
EPIDEMIOLOGY



In North America, gambling disorder affects 0.42% of the general population in their lifetime (0.64% among men, 0.23% among women) and 0.16% in the past year [90]. In epidemiologic studies, women represent about 32% of people with gambling disorder and show a telescoping phenomenon of later onset and more rapid progression also observed in women with alcohol use disorder [85].
Financial and marital problems are common among people with gambling disorder. Many of these patients also engage in illegal behaviors, including stealing, embezzlement, and fraud (e.g., writing bad checks), to fund their gambling or to cover past losses. Usually resulting from financial and legal problems, suicide attempts are common and have been reported in 17% of people in treatment for gambling disorder [85].
Among treatment-seeking disordered gamblers, women initiate
        gambling at an older age than men (31.3 years versus 22.4 years) and have a significantly
        shorter time from gambling initiation to meeting DSM criteria for gambling disorder (8.33
        years versus 11.97 years). As noted, this phenomenon is consistently found in women with
        substance use disorders as well [91].
Individuals with subclinical but problematic gambling are referred to as "problem gamblers." Studies conducted from 2000 to 2015 found past-year adult problem gambling rates of 2% to 5% in North America [92]. Problem gamblers account for almost one-third of total industry revenue [93]. Those with problem gambling are heterogeneous, and a problem-gambling typology was developed to help account for these differences and consists of three subcategories [10]:
    
	Behaviorally conditioned problem gamblers
	Emotionally vulnerable problem gamblers
	Antisocial, impulsive problem gamblers



COMORBIDITY



Gambling disorder is highly comorbid with other mental
        health disorders, particularly substance use disorders, and shows a heritability rate of 50%
        to 60% [94]. Data published before
        widespread access to online gambling indicate that, compared with non-pathologic gamblers,
        pathologic gamblers show a six-fold greater risk for substance use, a four-fold greater risk
        for illicit substance use disorder, and a three-fold greater risk for mood disorders [95]. At-risk gamblers have higher rates of
        psychiatric comorbidity relative to the general population [96].

RISK FACTORS



Many attributes of online gambling have led to assumptions that Internet gambling may facilitate earlier onset, more rapid progression, and greater consequences related to gambling disorder compared with off-line gambling [96]. Land-based gamblers, characterized as older, female, and more likely to be divorced, show greater use of electronic gambling machines and table games and greater problem gambling rates than online gamblers [96]. Mixed (off-line and online) gamblers, characterized by younger age, less likely to be married, and more likely to consume alcohol and illicit drugs when gambling, show a propensity to greater involvement in gambling, sustaining higher losses and consequent harms [96]. Online gamblers, consistently identified as male, younger age, higher in education and income, and employed full-time, are significantly less likely to report gambling-related problems than other gambler subgroups [96]. Unlike other behavioral addictions, online gambling is not associated with greater risk of problem or disordered behaviors, which seems more likely to develop in gamblers who prefer offline gambling in casinos or other venues [97].
In contrast to expectations of greater gambling severity and psychopathology in lower income (vs. middle/higher income) groups, a robust positive relationship is found between alcohol use disorder and gambling disorder in middle/higher income (vs. lower income) groups [98]. Gamblers preferring rapid continuous forms in land-based venues can be motivated by emotional vulnerabilities to engage in low-skill games and may be more likely to bypass responsible gambling options to persist despite losses. Setting predetermined limits is more easily achieved with Internet gambling because registration before play is required [96].
In Australia in 2010, gambling generated $19 billion in
        revenue; 55% came from electronic gaming machines in clubs and hotels, and 40% of electronic
        gaming machine revenue came from problem gamblers (only 0.6% of the population) [10]. Termed the "crack cocaine of gambling,"
        electronic gaming machines are considered the most hazardous form of gambling, because they
        incorporate features that promote gambling-related cognitive distortions to perpetuate
        gambling, including near-win (or near-miss) outcomes and "loss disguised as a win." These
        features activate the sympathetic nervous system and reward-related neural circuitry,
        amplified further in disordered gamblers [99,100].
"Losses disguised as wins" undermine the decision-making capacity of disordered gamblers already experiencing cognitive distortions, so they are less likely to make rational choices. Gamblers often misinterpret near-wins as evidence they are mastering the game, which fosters an illusion of control [10].

ASSOCIATED FEATURES



Smoking status is associated with more severe gambling and psychiatric symptoms. Among patients seeking treatment for gambling disorder, daily smokers (compared with non-daily smokers) were more likely to have histories of substance use disorder treatment, more severe gambling, family and social problems, and more frequent psychiatric symptoms, especially anxiety-related symptoms [101,102]. In a study of the association between smoking and gambling in adolescents, those with "at-risk/problem gambling" who smoked were more likely to report poor grades, lifetime use of cannabis and other drugs, current heavy alcohol use, depression, aggressive behaviors, and less likely participation in extracurricular activities [103].
Gambling disorder is associated with elevated rates of suicidal thoughts and behavior. Among non-treatment seeking subjects with subsyndromal gambling disorder, suicidality was identified in 18.4% [104]. Suicidality is significantly associated with mood and anxiety disorders, higher nicotine consumption, and greater impairments in decision-making and cognitive flexibility [104].

PATHOPHYSIOLOGY



Disordered gambling is associated with several cognitive impairments, including diminished reward sensitivity from reduced reward circuit activity, reduced ability to delay reward or learn from negative consequences, stronger physiologic responses to near-wins, and poor error monitoring. The neuropsychologic impact of near-wins is a key feature in developing and maintaining gambling addiction [10].
Subjects with gambling disorder have been compared to healthy controls in numerous neuropsychologic and neuroimaging studies. Brain structure abnormalities, and corresponding functional deficits, have been identified in individuals with gambling disorder in the insula (altered near-miss cognitive interpretation), ventral striatum (impaired reward-based cognitive flexibility), frontotemporolimbic circuits (impaired concentration, memory, executive functions), PFC (cognitive rigidity, impulsivity, compulsivity), dorsolateral PFC (risky decision-making), ventrolateral PFC (impaired reward-based cognitive flexibility), and orbitofrontal cortex (risky decisions, impairments in assessing future consequences, and reward-based cognitive flexibility) [105,106]. Neurochemical systems implicated in gambling disorder pathophysiology include dopaminergic, glutamatergic, serotonergic, noradrenergic, and opioidergic systems [106].
In one study of gambling disorder and control subjects, reactivity to gambling cues was imaged by fMRI. In gambling disorder subjects, gambling cues reliably induced craving to gamble and increased neural reactivity in the anterior cingulate cortex and insula [107]. Craving level was strongly linked to:
    
	Hyper-connectivity between the nucleus accumbens and insula
	Hypo-connectivity between the nucleus accumbens and medial PFC


Gambling cues activated brain responses in reward-related circuits. The intensity of cue reactivity (as craving) was influenced by impaired PFC control over the limbic system. As gambling abstinence increased, craving elicited by the gambling cues decreased.
Gray's theory provides a framework to understand behavioral addictions in terms of the sensitivity of brain systems to punishment and reward [46]. Patients with gambling disorder with higher reward sensitivity have been found more likely to dropout from treatment than those with lower reward sensitivity. In a community sample of gamblers, high reward sensitivity was associated with greater gambling frequency and social motives for gambling. Disordered gamblers in therapy are commonly urged to sever their ties with people and places that may trigger a relapse; when confronted by this, patients with stronger social bonds to gambling may terminate treatment. This is even more likely in early-stage gambling disorder, in which the patient attains the sought-after immediate reward and has not yet experienced distress or consequences [46].

DIAGNOSIS



According to the DSM-5-TR, gambling disorder is categorized
        as a substance-related or addictive disorder. Diagnosis of gambling disorder requires four
        or more of the following [11]: 
	Often preoccupied with gambling
	Need to gamble with increasing amounts of money to achieve excitement
	Repeated unsuccessful efforts to reduce or stop gambling
	Restlessness or irritability when trying to reduce or stop gambling
	Gambles in response to negative moods
	Chases losses
	Lies to others to conceal the extent of gambling
	Jeopardizes relationships, career, or educational opportunities because of
              gambling
	Relies on others to escape negative financial consequences of gambling (i.e.,
              "bailouts")


The exclusion of illegal activity from the DSM-5-TR criteria
        was not an endorsement to downplay its relevance. The presence of illegal behavior in
        patients with gambling disorder is directly linked to more severe pathologic outcomes and
        resistance to treatment; specific and more intensive treatment may be required for these
        patients [108].
In differential diagnosis, it is important to rule out medication side effects when new-onset disordered gambling symptoms follow initiation of dopaminergic medication in Parkinson disease [11].
Gambling disorder is included in the International Classification
          of Disease, Eleventh Revision (ICD-11), published in 2018 [109].

TREATMENT



Despite serious psychosocial and financial consequences, most disordered gamblers do not seek treatment or may seek treatment only after being pressured by family members. Patient motivation and treatment adherence importantly contribute to successful treatment outcome for patients with gambling disorder [110].
Prominent barriers to seeking help for gambling problems include wanting to handle the problem by oneself, shame/embarrassment/stigma, unwillingness to admit the problem, and issues with treatment itself. Unwillingness to admit to the problem may be more prevalent than reported. Other barriers include a lack of knowledge about treatment options and practical issues involving treatment attendance [111].
A main challenge in gambling disorder treatment is the high patient dropout, ranging from 43% to 80% depending on treatment modality and setting [110]. Identifying factors that improve treatment engagement is important. One study found patients receiving antidepressants plus group CBT had the longest treatment retention, regardless of gambling disorder severity or demographic factors. Given the limited benefit of antidepressants in gambling disorder, this finding was unexpected but suggests using multiple treatment modalities may reduce patient dropout [110].
Psychological Interventions



Many disordered gamblers can trace the course of their disease to an early win, followed by increasing gambling frequency and expenditure. Even early wins of $100 to $500 can increase excitement about gambling, distort self-perceptions of skill or expected returns, and strengthen irrational beliefs about gambling (e.g., illusion of control) [112,113]. Many erroneous beliefs and inaccurate perceptions are rewarded, learned, or become habitual during disordered gambling, and several cognitive distortions are emblematic of gambling disorder, including [71,114]:
      
	The gambler's fallacy (i.e., belief that a string of losses must predict an imminent win)
	The availability heuristic (i.e., selective recall of wins over losses)
	Failure to recognize net losses with intermittent small wins (e.g., spending $400, a $50 win is deemed a success, despite the $350 net loss)
	The idea of intensely needing to win makes winning likely
	Beliefs about luck


Therapies targeting erroneous cognitions, gambling urges, and motivations are effective. A meta-analysis of behavioral therapy outcomes in gambling disorder found an effect size of 2.01 at the end of treatment and 1.59 at follow-up (mean: 17 months). Efficacy seems to diminish over time, but the effect sizes were robust [84,115].
Cognitive-Behavioral Therapies
In the treatment of gambling disorder, cognitive therapy is based on the idea that gambling-related cognitive distortions contribute to disordered behavior. With this approach, the therapist helps patients identify and correct gambling-related cognitive distortions, with the goal of improving gambling abstinence by greater use of logical behavioral choices. One cognitive approach provides up to 20 weekly sessions until the patient stops gambling. Short-term outcomes show superior improvement relative to control groups. A frequent component is relapse prevention, which identifies high-risk situations for relapse and maladaptive beliefs related to control over gambling [113,116].
Behavioral therapies target gambling urges primarily with exposure-based therapies. Exposure therapy is based on classical conditioning paradigms, whereby gambling urges are eliminated through cue exposure with extinction processes. Exposure therapy is thought by some to be more beneficial in gambling disorder than other behavioral therapies, such as aversive therapy [71].
CBT focuses on changing gambling-related cognitions and behaviors; it is effective and improves treatment engagement and outcomes [114]. Brief, four- to six-session CBT interventions show some promise in problem and disordered gambling, but they require further evaluation in broader samples of treatment-seeking gamblers [113,117]. An eight-session CBT intervention for gambling disorder may follow the specific therapeutic focus outlined here [95,113]:
      
	Recognizing gambling triggers that precipitate gambling episodes: days/times, people, cues (cash), events (celebrations, arguments), and emotions (negative affect)
	Examine gambling episodes using functional analysis
	Increase alternate pleasurable activities
	Manage anticipated and unanticipated triggers
	Relaxation techniques to manage responses to gambling urges
	Interpersonal conflicts, practice gambling refusal skills
	Cognitive biases and distortions with gambling disorder
	Relapse prevention, coping with major life events


Variants of CBT have been adapted for patients with gambling disorder, with mixed results [118].

Evidence Based Practice Recommendation

According to a Cochrane Review, cognitive-behavioral therapy (CBT) is effective in reducing gambling behavior and other symptoms of pathologic and problem gambling immediately following therapy. However, the durability of therapeutic gain is unknown.
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD008937.pub2/full
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Functional analysis teaches patients with gambling disorder to identify triggers, related feelings, and resultant behaviors; examine the positive and negative consequences of their triggers; and identify cognitive biases, such as luck-related beliefs in their gambling behaviors [84]. The process of developing improved strategies to identify and manage triggers related to craving may increase PFC control over motivational drives involving subcortical brain regions [84]. Increased awareness and understanding of irrational cognitions, such as those related to luck, near-miss events, and chasing behaviors, may increase the balance in activity of brain circuits that code conflicting motivational states [84,119].
Skills training in CBT can include interpersonal skills and conflict resolution methods through role-playing and skills training. These skills are intended to help the person recognize that gambling may provide short-lived reward and enjoyment but problematic long-term consequences of debt, interpersonal conflicts, and/or legal system involvement. This type of intervention further addresses finance management and debt settlement—important concerns in gambling disorder [120].
Brief Motivational Interventions
Brief motivational intervention shows promise in reducing gambling when delivered alone or with other therapies. Brief motivational interventions are often directed at patients with subclinical diagnoses, defined as negative gambling-related consequences without meeting the criteria for gambling disorder. Brief motivational intervention is useful for engaging patients with poor problem recognition in further treatment or for spurring self-directed change. Therapy sessions focus on personalized feedback, brief advice, review of options (e.g., treatment options, change goals), and building self-efficacy, delivered in an empathic manner. In one study, telephone brief motivational intervention combined with a self-help workbook was effective in improving gambling outcomes in problem gamblers [121]. Single-session stand-alone motivational sessions are effective compared with assessment-only control groups [117]. Direct comparisons of motivational therapy and CBT suggest both interventions are equally effective compared with control groups [122].
Gambling Disorder and Comorbid Problem Drinking
Changes in alcohol use patterns during gambling treatment were examined in a study of 163 patients with gambling disorder followed 36 weeks pre-, during, and post-treatment. Overall, alcohol use was decreased during and after treatment, but 31% showed risky drinking during and after treatment. Latent risky drinking was predicted by recent at-risk drinking, male sex, younger age, lower gambling severity, treatment condition, and gambling during treatment. This greater-drinking profile suggested ambivalence about gambling changes during treatment, and those less motivated to change their gambling may be less motivated to reduce their alcohol use [123]. One study found that problem gamblers with co-occurring lifetime alcohol dependence demonstrate addictive behavior across multiple domains and resistance to externally motivated treatment approaches [124].
Treatment for patients with gambling disorder and comorbid risky alcohol use may differ from non-risky drinkers. Disordered gamblers with low-risk alcohol use tend to have positive outcomes with group CBT, while high-risk drinkers tend to respond better to motivational interviewing. Screens for alcohol problems, such as the Alcohol Use Disorders Identification Test (AUDIT), may be used to help guide treatment selection [125].

Pharmacologic Interventions



The most studied medication class in gambling disorder is SSRIs, but results have been mixed at best [85]. Based on possible efficacy in impulsivity treatment, several mood stabilizers have been evaluated in gambling disorder treatment. In one study, lithium was superior to placebo in reducing gambling symptoms during 10 weeks of treatment in patients with gambling disorder and bipolar spectrum disorders. However, olanzapine was found no more effective than placebo [85].
Opioid Receptor Antagonists
Multiple studies have demonstrated the efficacy of opioid receptor antagonists in the treatment of gambling disorder. Opioid antagonists dampen gambling-related excitement and cravings by decreasing dopamine neurotransmission in the nucleus accumbens and interconnected reward and motivational neurocircuitry [85].
In the initial study, naltrexone (mean dose: 188 mg/day) demonstrated superiority to placebo in reducing gambling-related behaviors, thoughts, and urges, and was particularly effective in gamblers with more severe gambling urges [126]. A second naltrexone study confirmed the findings of the initial study over a longer (18-week) period [127]. The efficacy of as-needed placebo or naltrexone (50 mg) and psychosocial support on reduction of gambling severity, gambling-related thoughts and urges, and gambling frequency and expenditures was assessed among 101 problem gamblers over 20 weeks [128]. Overall, the as-needed naltrexone provided no substantial benefit over psychosocial support.
Nalmefene is a long-acting analog of naltrexone administered by injection. Nalmefene efficacy was demonstrated in 207 subjects treated for 16 weeks, with significant reductions in gambling urges, thoughts, and behavior observed in 59% with nalmefene, compared with 34% with placebo [129]. A second nalmefene trial failed to show statistically significant differences from placebo [130]. Subsequent research found low-dose nalmefene significantly more effective than higher doses. Over 16 weeks, nalmefene (25 mg and 50 mg per day) led to significantly greater reductions in pathologic gambling severity than placebo. With nalmefene (25 mg/day), 59.2% of patients were rated as "much improved" or "very much improved," compared with 34.0% with placebo. Nalmefene at a dosage of 25 mg/day was effective and showed few adverse events, but 50-mg and 100-mg doses had intolerable side effects [131].
Catechol-O-Methyl-Transferase
          Inhibitors
Catechol-O-methyl-transferase (COMT) is an enzyme
          that degrades dopamine to regulate cognitive functioning in the PFC. As discussed,
          PFC-mediated cognitive dysfunction is implicated in the pathophysiology of gambling
          disorder, and a small uncontrolled study evaluated the COMT inhibitor tolcapone in 24
          patients with gambling disorder who also received fMRI before and after treatment.
          Compared with controls, the subjects with gambling disorder showed underactivation during
          executive planning tasks pretreatment. Tolcapone was associated with statistically
          significant reductions on measures of pathologic gambling, the extent of which
          significantly correlated with increased activity in brain areas previously underactive
          during executive planning challenge [132].
Dopaminergic Modulators
Dopamine binding is positively correlated with gambling severity and impulsivity, and dopamine release in disordered gamblers is related to excitement and worsened behavioral performance. The dopamine-1 (D1) receptor antagonist ecopipam was evaluated in patients with gambling disorder when taken as needed for nine weeks. Compared with placebo, ecopipam led to statistically significant reductions in Yale-Brown Obsessive Compulsive Scale Modified for Pathological Gambling (PG-YBOCS) total score (25.6 baseline vs. 14.0 at study end) and subscales of thought-urge and behavior. Ecopipam may reduce pathologic gambling behavior [133].
Glutamate-Modulating Agents
Another promising area of pharmacotherapy in gambling disorder is glutamate-modulating agents. N-acetylcysteine (NAC), one such agent, was studied in subjects with gambling disorder over eight weeks; responders during open-label were then randomized to NAC or placebo for six weeks. In the open-label phase, 59% experienced significant symptom reductions and were classified as responders. At the end of the double-blind phase, 83% of those assigned to NAC remained responders (vs. 28.6% assigned to placebo) [134].
Cigarette smoking is highly prevalent in gambling disorder, and nicotine dependence is associated with greater gambling severity. Imaginal desensitization plus NAC was evaluated in patients with gambling disorder and nicotine dependence. After six weeks, subjects randomized to NAC or placebo both showed significant benefit from imaginal desensitization, but at three-month follow-up, NAC led to significant additional benefit in gambling severity reduction compared with placebo [135].
Other glutamate agents, such as topiramate, have not shown benefit [85].

Gamblers Anonymous



Founded in the 1950s, Gamblers Anonymous (GA) is a mutual help fellowship based on the
          12-step program of AA. With meetings in most North American communities, GA is established
          worldwide as a resource for people struggling with gambling problems. GA groups are
          peer-led and abstinence-focused and represent the most widely available option for
          recovery from gambling disorder [136].
          Some GA meetings welcome family and friends to attend "open meetings," recognizing the
          impact of disordered gambling often extends far beyond the patient and that support from
          non-gambling family and friends can be integral to recovery. Local groups can be found
          online at http://www.gamblersanonymous.org/ga/content/about-us
          [113].
GA has a unique culture of recovery, distinct from AA and NA in specific areas. For example, GA recognizes that for many new members, addressing the crippling financial consequences is vitally important for their recovery. Senior members who confronted and resolved their own financial consequences guide and support the new members through these challenges [136].
GA members tend to have more severe gambling symptoms, are more motivated for treatment, and have greater involvement with professional gambling treatment. GA involvement is positively associated with abstinence and improvements in abstinence, and with increased readiness for change, adaptive coping skills, and higher leisure activity involvement [136].
GA can be used alone or combined with other interventions. Individuals who engage in GA and professional treatment have better gambling outcomes than those who receive professional care alone. GA is also a valuable resource if remitted gambling problems recur in the future [34].
The potentially severe consequences of gambling disorder elevate the need to identify factors that support gambling abstinence. In a study of GA members, the greatest predictors of gambling abstinence were participation and involvement in GA, support from family and friends, and connections with other GA members. Relapse was strongly predicted by high gambling urges and erroneous gambling cognitions [93]. Of note, GA meeting attendance may be helpful, but involvement with GA meetings and members carried the greatest protection from relapse. GA and CBT are the two most widely used approaches for gambling disorder. A review of published evidence concluded that combining GA and CBT may enhance therapy engagement and reduce relapse risk [120].



94. ADDICTIVE SEXUAL BEHAVIOR



Persons with sexual addictions can spend vast amounts of time pursuing sexual encounters to the detriment of their marital, occupational, financial, and physical well-being and function. When human immunodeficiency virus (HIV) or other sexually transmitted infection (STI) exposure is possible, the behavior can be life-threatening. The lack of consensus of how to conceptualize problematic sexual behavior has invited explanatory paradigms using obsessive-compulsive, impulse control, addiction, and biopsychosocial models [76,137].
Reports in the medical literature of patients seeking professional help for extremely frequent or hypersexual urges and behaviors date to the early 1800s [138]. In addition to well-characterized manifestations of sexual addiction, more recently developing contexts include methamphetamine-driven hypersexuality in the gay community and the use of location-based online dating platforms. Arguably the most important development in the field of addictive sexual behavior is Internet-mediated sex addiction, more frequently involving pornographic videos and masturbation [15].
The terms sex addiction, sexual addiction, addictive sexual behavior, compulsive sexual behavior, hypersexual disorder, sexual compulsivity, and sexual impulsivity describe roughly the same phenomenon [139]. Other related terms include [11,140,141]:
  
	Paraphilias: Behaviors deemed socially unacceptable that involve non-human objects, suffering of self or partner, children, or a non-consenting person (e.g., fetishism, exhibitionism, pedophilia)
	Nonparaphilic: More typical sexual behaviors that include compulsive sexual acts with multiple partners, constant fixation on a partner that may be considered unobtainable, compulsive masturbation, compulsive use of pornography, and compulsive sex and sexual acts within a consensual relationship
	Geo-locating social media: Online dating applications (apps) that use geo-positioning satellite (GPS) technologies in smart phones to provide the proximity of users from each other


EPIDEMIOLOGY, RISK FACTORS, AND COMORBIDITY



Addictive sexual behavior may be relatively common, and while no epidemiologic data are available, researchers estimated a lifetime prevalence of 2% to 6% and rates of 2.0% to 3.7% among American college students [142]. Some data suggest addictive sexual behavior may be more common with Internet mediation. A Swedish study estimated the prevalence of "Internet sexual problems" was 17.8% in men and 6.7% in women, higher than studies from the pre-Internet era [22].
Addictive sexual behavior is more common in men, with onset usually in late adolescence. It can involve a wide range of sexual behaviors, often including a mixture of paraphilic and nonparaphilic behaviors. Sexual urges and behaviors are often distressing and uncontrollable, triggered by certain mood states, and result in feelings of shame [143,144].
Comorbidity is common in addictive sexual behavior, including substance use disorder (64%), affective disorders (14% to 39%), anxiety disorders (50%), and childhood conduct disorder (44%). In the family histories of patients with addictive sexual behavior, 40% had substance use disorder in at least one parent and 36% had sexual addiction in at least one parent [145,146].
Addictive sexual behavior is consistently linked to high-risk sexual behaviors, including multiple partners, unprotected sex, and sex under the influence of drugs or alcohol. The adverse consequences and risks of addictive sexual behavior include HIV/STI infection, unwanted pregnancies, infertility, loss of relationships, social isolation, loss of self-esteem, job loss, legal issues, financial problems, significant personal distress, and impairment in daily functioning [139].
Patients diagnosed with sex addiction differ in common personality characteristics from those diagnosed with gambling disorder. Sex addiction is associated with higher education level and lower novelty-seeking, harm avoidance, persistence, and self-transcendence. Being employed and lower cooperativeness scores also predicted the presence of sex addiction. However, patients with gambling disorder or sex addiction do not differ in comorbid psychopathology [147].
Gender Differences



In one of few Internet pornography addiction studies involving women, Internet pornography users rated pornographic images as more arousing and reported greater craving for sex than non-users. Craving, sexual arousal, sensitivity to sexual excitation, problematic sexual behavior, and severity of psychological symptoms were predictors of Internet pornography addiction. In contrast, current relationship status, number of sexual contacts, satisfaction with sexual contacts, and use of interactive cybersex were not associated with addiction. The reinforcing nature of sexual arousal, learning mechanisms, and cue reactivity and craving in the development of Internet pornography addiction in women were found consistent with those reported in heterosexual men [148].
In a large community survey, 51% of women and 90% of men reported using Internet pornography. Internet pornography use was associated with sexual dissatisfaction from perceived addiction (perceived compulsivity, effort to access, distress from pornography use) and sexual function problems (sexual dysfunction, compulsion, avoidance). This pattern held for men and women [149].

Geo-Locating Social Media



Growing in popularity and market share, geo-locating social media gives users the ability to find each other for casual sexual encounters ("hook-ups"). Unlike standard online dating apps, location-matching apps typically do not require users to create a profile about themselves; instead, users upload one or more photos. The simplicity of appearance-based selection and proximity accounts for the increasing growth in popularity of location-based dating apps. One of the first such apps, Grindr, was introduced in 2008 specifically for gay and bisexual males, followed by other apps for gay men, lesbians, and heterosexuals (Tinder, Bumble, and others) [141,150].


INTERNET PORNOGRAPHY ADDICTION



Excessive and addictive Internet pornography use by younger men has received little attention outside of behavioral and sexual addiction research, but data suggest this has become a rapidly growing problem with serious consequences that requires fuller discussion.
Epidemiology of Adverse Effects



High-speed broadband Internet access became widely available in the early 2000s. Until the early to mid-2000s, erectile dysfunction (ED) prevalence in sexually active men younger than 40 years of age was low, consistently 2% to 4%. In contrast, studies conducted since 2005 show sharply increased prevalence of ED and low sexual desire in men younger than 40 years of age [151]. For example, new ED diagnoses in active-duty servicemen doubled from 2004 to 2013 [152]. In 2014, 53.5% of men 16 to 21 years of age had symptoms of sexual dysfunction, including ED (26%), low sexual desire (24%), and problems with orgasm (11%) [153]. In 2016, a study of persons 16 to 21 years of age followed over two years found persistent problems in boys/men of low sexual satisfaction (47.9%), low desire (46.2%), and ED (45.3%). Over time, sexual problems declined in women but not men [154]. A 2015 study found ED with low desire for partnered sex was common in men (mean age: 36 years) seeking help for Internet pornography use with excessive masturbation [155].
ED in men younger than 40 years of age is typically diagnosed as psychogenic and linked to stress, depression, generalized anxiety, or performance anxiety. Organic ED, diagnosed in 15% to 20% of cases, is linked to neurologic, hormonal, or anatomic conditions or drug side effects. ED in older men is more often diagnosed as organic, associated with smoking, alcohol use, diabetes, obesity, hypertension, or cardiovascular disease [156]. None of the known correlative factors of psychogenic ED adequately account for the rapid increase in youthful sexual dysfunction. The historical correlates of organic ED in older men have not changed proportionately, or have decreased, in younger men over the past 20 years [151,157].


PATHOPHYSIOLOGY



The bulk of recent neuroscience research in sexual addiction has studied addictive Internet pornography use and, unfortunately, almost exclusively involves male research participants. Nonetheless, this research has importantly clarified pathogenic and pathophysiologic processes, the marked similarities to substance addictions, and the pathogenesis and pathophysiology of Internet pornography addiction, hypersexuality, and Internet pornography use-induced sexual dysfunction. The importance of this research is underscored by findings of a long-term study that Internet pornography may have the highest addiction potential of any online activity (with Internet gaming a close second) [158].
Cue reactivity, or the level of sexual arousal to Internet pornography, is the greatest single predictor of Internet pornography addiction, severity of the addiction, and impairment from the addiction. Hours of use alone is unrelated to addiction. Cue reactivity is an established correlate of addictive behavior across addiction disorders [151,159]. Internet pornography addiction severity is directly related to cue-induced activation of the dorsolateral PFC and thalamus [151,159].
Male sexual response is actually complex. One core mechanism is the hypothalamic nuclei, which regulates sexual behavior and erections by integrating brain and peripheral input. Pro-erectile input comes from mesolimbic dopamine pathways—the ventral tegmental area and the nucleus accumbens. The ventral tegmental area and nucleus accumbens form the core of a set of integrated circuits, termed the "reward system," that detects reward stimuli and regulates response to sex and other rewards. The mesolimbic dopamine pathway receives excitatory input from other limbic structures and inhibitory input from the PFC [151,160,161]. The reward system promotes memory and repeat of critical pro-survival behaviors such as sex, eating, and social connections.
Internet Pornography as Supranormal Stimulus



High-speed, broadband Internet pornography is substantially more sexually arousing than other forms of pornography or fantasy and may become more immersive with three-dimensional technology. Novel sexual visuals trigger greater arousal, faster ejaculation, and more semen and erection activity than familiar visuals; arousal is further increased by ability to self-select material with ease. As an amplified mimic of stimuli with evolutionary salience that human brains have evolved to pursue, Internet pornography is a supernormal stimulus and unique activator of reward, impulsivity, and for some, addiction [151,162,163].

Pathologic Learning and Hyper-Reactivity



Reward system vulnerability to pathologic learning can make Internet pornography use self-reinforcing. The neural substrates of sexual learning and addiction overlap. Development of addictive Internet pornography use promotes neuroplastic change. The mesolimbic dopamine system receives glutamate inputs from cortical and limbic regions. Glutamate synapses associated with seeking and obtaining a specific reward become altered, enhancing mesolimbic dopamine system response to the specific reward. With the mesolimbic dopamine system sensitized to sexual reward, hyper-reactivity develops to Internet pornography cues [151,163,164].

Decreased Reward Sensitivity (Hypo-Reactivity)



Reward system hyper-reactivity to Internet pornography cues develops concurrently with hypo-reactivity and down-regulation of response to natural rewards (i.e., partnered sex) [165]. Persons with addictive Internet pornography use show strong preferences for, but rapid habituation to, novel sexual images. This often fuels the search for even more novel sexual images and escalation to hardcore and extreme pornography, indicating decreased reward sensitivity, increased habituation and tolerance, and greater stimulation needed for sexual arousal [151,163,164].
Addictive Internet pornography use is correlated with lower functional connectivity between the striatum and the PFC. Dysfunction in this circuitry is linked to behavioral choices that disregard potentially negative outcomes, including reduced executive control function during exposure to pornographic images [151,166,167,168].

Sexual Conditioning and Dysfunction



Sexual arousal conditioned to Internet pornography cues promotes sexual dysfunction [159]. Users crave the high levels of novelty, intensity, and arousal of Internet pornography that are difficult to sustain in partnered sex. When high stimulation expectations and requirements are not met, partnered sexual stimulation is ineffective. In some users, a preference for novelty arises from the need to overcome declining libido and erectile function, leading to conditioned preferences for Internet pornography use [169,170].
Pornography use is inversely related to satisfaction with partners, as measured by affection, physical appearance, sexual curiosity, and sexual performance [171]. The caudate is involved in approach-attachment behaviors and motivational states associated with romantic love [172]. Putamen activation is associated with sexual arousal and penile tumescence [173]. Users of more extensive Internet pornography show smaller right caudate and lower putamen activation when viewing sexually explicit still photos. This reflects down-regulation of natural neural response to sexual stimuli from intense, prolonged exposure to pornographic stimuli [174]. Men with greater use of degrading or extreme pornography report more frequent concerns of sexual performance, penis size, and ability to maintain an erection (compared with moderate or non-users) [151,175].
Early sexual conditioning impacts sexual arousal
          templates. A critical developmental period of sexual behavior forms around initial
          experiences with sexual arousal and desire, masturbation, intercourse, and orgasm. Younger
          age of onset for regular Internet pornography use and greater preference for pornography
          over partnered sex is associated with persistence of this pattern. In 2014, nearly 50% of
          college-age men reported they were first exposed to Internet pornography before 13 years
          of age, compared with 14% in 2008 [176,177]. Young adults with addictive
          Internet pornography use show greater impairments in sexual arousal and erectile function
          in intimate relationships, but not with pornographic material.


ASSESSMENT



In contrast to the body of research in other behavioral addictions, the published literature on sexual addiction is highly qualitative in nature. There are fewer controlled studies of treatment, but far greater material that examines the nuances of clinical assessment and care of these patients. In fact, a main criticism of research in other behavioral addictions is the lack of such qualitative work [178].

Evidence Based Practice Recommendation

According to the British Association for Sexual Health and HIV, sexual
          history-taking should take place in a confidential, private environment.
https://www.bashhguidelines.org/media/1241/sh-guidelines-2019-ijsa.pdf

             Last Accessed: April 19, 2024
Strength of Recommendation/Level of Evidence:
          1D (Strong recommendation based on non-analytic evidence)


Areas to inquire about in order to identify hypersexuality subtypes during patient assessment include [138]:
    
	Paraphilic interests
	Behaviors that are not themselves sexual but may suggest a hypersexual subtype. For example:
      	Non-sexual forms of avoidance or procrastination (may suggest problematic sexual behavior as a maladaptive avoidance strategy)
	Non-sexual symptoms of personality disorders, by embedding the problematic sexual behavior as a single feature of a more general problem
	With distress attributed to sexuality, probe to determine if sexual behavior falls within peer norms and/or the individual's distress unrelated to sexuality
	Partner characteristics, such as recent or long-standing inhibitors of full sexual functioning





Clients may lack the vocabulary to describe their sexual interests, and it can be helpful to canvas and list the pornographic websites they prefer. Other general assessment questions for patients with sexual behavior concerns include [138]:
    
	How much of your concern is about the amount of sex, what kind of sex, or the kinds of people you want sex with?
	Some people hire sex workers for simple, physical sex, but other people want other kinds of relationships with the sex workers. What is your ideal?
	Which porn websites do you prefer?
	Masturbating several hours per day is certainly higher than average. What would you do with that time if not masturbating?
	How do you deal with stress? What has worked for you? What has not?
	Why did you get married? How has it matched up with what you expected?
	What would your partner's sex life be like if you never met?
	How does religion influence your life aside from sex?
	How much of the problem is about risking harm to yourself (or others), and how much involves what it means about you as a person?
	Finding sex is what attracts our attention, but for many people the problem is more about finding relationships. How do these go together for you?


Sexual Dysfunction from Internet Pornography Use



A simple assessment for Internet pornography-related sexual dysfunction is asking the patient whether he can achieve a satisfactory erection and climax when masturbating without Internet pornography. If he cannot, but can easily achieve these goals with Internet pornography, then his sexual dysfunction may be associated with its use. Healthcare providers should also screen for relationship problems, low self-esteem, depression, anxiety, post-traumatic stress disorder, stress, and other mental health problems, but should avoid assuming a psychological cause of otherwise unexplained sexual dysfunction in men younger than 40 years of age. The relationship between psychosocial factors and sexual dysfunction in younger men may be bidirectional and co-occurring or Internet pornography-induced [151].

Possible Medical Causes of Hypersexuality



The first step in the treatment begins with accurate diagnosis that rules out medical causes of hypersexuality. Neurologic disorders associated with hypersexual behavior include Alzheimer disease (4.3% to 9% of these patients experience sexual disinhibition as a result of disease effects on the frontal and temporal lobes), frontotemporal degeneration (associated with impaired regulation of socially acceptable behaviors), and Kleine-Levin syndrome (causes hypersomnia that may lead to abnormal behavior, such as hypersexuality). Some medications or illicit drugs can elevate sexual drive, such as cocaine, methamphetamine, and dopamine agonists used in Parkinson disease [140,179,180].


DIAGNOSIS



Variously worded diagnostic entities describing addictive sexual behavior have appeared in the iterations of the DSM and the ICD [181]. Diagnostic criteria for hypersexual disorder were created and proposed for the DSM-5. These criteria are [140,182]:
    
	Over a period of at least six months, recurrent and intense sexual fantasies, urges, or behaviors (specify if masturbation, pornography, sexual behavior with consenting adults, cybersex, phone sex, or strip clubs) in the context of three or more of the following criteria:
      	Excessive time consumed by sexual fantasies and urges, and planning for and engaging in sexual behaviors, repetitively interferes with other important (non-sexual) goals, activities, and obligations
	Repetitive engagement in such sexual activity as a means to regulate dysphoric mood states of anxiety, depression, boredom, or irritability
	Repetitively engaging in such sexual activity in response to stressful life events
	Repeated but unsuccessful efforts to control or significantly reduce these sexual fantasies, urges, or behaviors
	Repetitive engagement in sexual behaviors while disregarding the risk for physical or emotional harm to self or others



	Presence of clinically significant personal distress or impairment in social, occupational, or other important areas of functioning associated with the frequency and intensity of these sexual fantasies, urges, or behaviors
	Sexual activities not due to the direct physiologic effects of a recreational drug or medication, a co-occurring general medical condition, or to manic episodes
	Age of at least 18 years


Not included in the diagnostic criteria, Kafka also proposed that seven sexual outlets (i.e., orgasms) per week represented a cutoff point for excessive sexual activity, based on his review of published research [182].
The APA rejected the recommendation of its own Sexual and Gender Identity Disorders Work Group to include hypersexual disorder in the DSM-5. The APA stated an objection to the implicit normative reference to the "right amount" of sexuality (e.g., the cutoff of seven sexual outlets per week suggested in the supporting review but not in the diagnostic criteria) [183]. The DSM-5 task force also stated there were insufficient data to support inclusion of hypersexual disorder [76].
An evaluation of various proposed diagnostic criteria for sexual addiction found common core domains [76]:
    
	Excessive sexual behavior, generally outside the context of sustained intimate relationships
	Intense and persistent urges to perform such sexual behavior, similar to drug craving in substance addiction
	Continuation of sexual behavior despite the potential to cause significant personal, occupational, or financial consequences and/or harm to physical health
	Difficulty stopping the behavior despite repeated attempts or significant negative consequences


The ICD-10-CM was introduced to the U.S. healthcare system in 2015. It is the most widely used mental disorders classification worldwide and permits a hypersexual disorder diagnosis for coding and reimbursement. In the United States and other countries, ICD diagnostic codes are mandated by international treaty, unlike the DSM-5-TR, which lacks such mandate. As such, a diagnosis of hypersexual disorder can be used even though it is not included in the DSM-5-TR [181].
Diagnostic criteria for compulsive sexual behavior disorder also appear in the ICD-11, published in 2018. These diagnostic criteria are [109]:
    
	A persistent pattern of failure to control intense, repetitive sexual impulses or urges resulting in repetitive sexual behavior. Symptoms may include:
        	Repetitive sexual activities become a central focus to the point of neglecting health, personal care, or other interests, activities, and responsibilities
	Numerous unsuccessful efforts to control or significantly reduce repetitive sexual behaviors
	Continued engagement in sexual behaviors despite adverse consequences
	Continued engagement in sexual behaviors even when the individual derives little or no satisfaction from it



	Pattern evident for at least six months
	Pattern leads to marked distress or significant impairment in personal, family, social, educational, occupational, or other important areas of functioning


Distress that is entirely related to moral judgments and disapproval about sexual impulses, urges, or behaviors does not fulfill these criteria. Behaviors better categorized as a paraphilic disorder (e.g., exhibitionistic disorder, voyeuristic disorder, pedophilic disorder) also do not qualify.

TREATMENT



Standard approaches for the treatment of sexual addiction include a variety of psychological and pharmacologic options (Table 2). Understanding the characteristics of persons seeking help for out-of-control sexual behavior and differences among patients can help guide clinician decision-making for better patient-treatment matching.
Table 2: STANDARD TREATMENT OPTIONS FOR SEXUAL ADDICTION
	Therapies	Treatment Target	Mechanisms	Disadvantages
	Cognitive-behavioral therapy	Behavioral control, management of negative affect, social skills, relapse
                prevention	Functional analysis of sequence and triggers of behavior, thought records,
                skills building	Does not address motivation, personal meaning, or underlying character
                structure
	Psychodynamic therapy	Self-concept and interpersonal relationships, self-awareness, underlying
                personality organization	Exploration of personal meaning of symptoms in context of personal
                history	Does not provide concrete skills to change behavior
	Group therapy	Shame, stigma, social isolation, denial, rationalization	Social support, group confrontation of denial, peer sharing of
                experiences	Does not provide individualized, in-depth treatment
	Medication treatment of comorbidity	Comorbid anxiety, depression, OCD, impulsivity, psychosis, mania	Established treatments of comorbid conditions can reduce symptoms of sexual
                addiction	Works best in sexual addiction secondary to or strongly exacerbated by comorbid
                condition
	SSRIs	Anxiety, depression, obsessional ideation, sex drive	Reduces dysphoric affect, may reduce sex drive	Largely safe, but not without side effects
	Anti-androgens	Destructive sex drive in male repeat sex offenders	Greatly reduces or eliminates sex drive	Severe possible side effects such as pulmonary embolism, bone mineral
                loss
	OCD = obsessive-compulsive disorder; SSRIs =
                selective serotonin reuptake inhibitors.


Source: [76]


Hypersexuality Subtypes



In patients seeking help for problematic sexual behavior, clinicians are repeatedly recommended to use a patient-tailored, multimodality approach, but there is little published guidance for matching clinical presentation with treatment options. Thus, a group of prominent sexual disorder researchers and clinicians developed a hypersexuality typology that links clinical profile and symptom clusters to suggested treatments. Diverse hypersexual behavioral patterns suggest they may be unrelated phenomena; assumed commonality is erroneous [138].
Paraphilic Hypersexuality
The paraphilic hypersexuality subtype has key features of paraphilic interests and a high frequency of one or more hypersexuality behaviors. Many of these patients lack the strong, internal directedness most men have in their sexual interest(s). Instead, they tend to test out or go along with partners' sexual interests. Interactions with sex workers are based on sex, and for many, a desire to become a part of the sex worker milieu [138].
Paraphilic hypersexuality is remarkable for the sizeable
          number reporting gynandromorphophilia, a rarely discussed erotic interest in persons with
          both male and female anatomy (usually full breasts and intact penis) typified by
          incompletely transitioned male-to-female transgender women. For many, this specific
          enduring erotic interest leads to confusion over sexual orientation or gender identity and
          hesitant self-reference as ''mostly heterosexual'' or as bisexual [138].
This clinical characterization of gynandromorphophilia risks pathologizing attraction to transgender women and the women themselves. Care should be taken to avoid doing so in practice settings. Methods to change paraphilic interests into euphilic attraction have no evidence or support. Treatment suggestions include integration of interests that can be expressed alone or with consenting partners, and harm reduction for those interests that cannot. Medication may be highly relevant. SSRIs can reduce libido and impulsivity, but can also delay or prevent ejaculation and lead to seeking greater stimulation sufficient to trigger orgasm [138,184].
Avoidant Masturbation
The primary presenting complaint in patients with avoidant masturbation is the extreme time spent masturbating to pornography. These patients report masturbating many hours daily, job termination from online pornography or masturbation at work, academic failure, and social relationships and other important activities abandoned in favor of masturbation. Paraphilic interests are rare [138].
Many of these patients acknowledge masturbating to avoid tasks or chores. Anxiety or dysthymia are common; masturbation is the cause of, or the coping skill for, negative emotions. Avoidant masturbation does not always interfere with relationship satisfaction or sexual activity, but many have little interest in partnered sex and prefer masturbating to pornography [138].
Avoidance and procrastination motives drive the masturbation. In the gay male community, avoidance may be expressed as excessive time frequenting bathhouses, perusing online hook-up sites, or engaging in anonymous sex with large numbers of partners. With avoidance motivation, treatment is more productive when it addresses avoidance and procrastination instead of masturbation. Motivational interviewing can be very beneficial [138].
Chronic Adultery
In clinical settings, patients with chronic adultery are almost always male and outliers in the frequency of extramarital sexual activities involving one-time hook-ups, on-going relationships, or sex workers. Extreme time involvement seeking or engaging in sex is usually absent [138].
Chronic adulterers frequently state their wives or partners have a condition or history that inhibits sexual enjoyment, such as coital pain disorders (i.e., dyspareunia), low libido, sexual abuse history, or conservative/religious backgrounds. When partners present for therapy, their histories and libido levels usually match their husband's description. Patients may seek treatment motivated by secondary gains from appearing sincere about changing their behavior, without an actual desire to change. In practice, this is less common than assumed; chronic adulterers are generally motivated to change by the time they present for help [138].
Marital distress may be a consequence of most other hypersexuality subtypes, but it is antecedent to chronic adulterer behaviors. While couples therapy is strongly indicated, because many marital issues are unresolvable without partner engagement, spouses often instruct the chronic adulterer to go fix his problem and are unwilling to participate. Mismatching atypically high and low sex drives often predate the marriage; the sex drive discrepancy goes unaddressed, and the high libido is chronically expressed outside the marriage. Demanding the adulterer fix his problem in therapy also serves to distract from or excuse unaddressed issues of the spouse [138].
Sexual Guilt
Patients with sexual guilt self-label as hypersexual or sex addicted and express intense distress, but lack evidence of sexual behavior that exceeds peer group norms. Highly conservative (usually religious) family environments are typically reported; some willfully adopt moralistic standards in adulthood that exceed the dictates of their religious.
Initially presenting with hypersexuality complaints, further assessment will identify sexual guilt and broadly expressed anxiety over sexual urges or interests. Among these patients are androphilic men who reject or resist their sexual orientation and seek treatment for their perception of addiction or compulsion to have sex with men. Psychoeducation and permission-giving is beneficial, and several therapy approaches can address inaccurate beliefs about sexuality and peer norms. These beliefs may reflect explicit religious involvement or other deeply held ideologies, such as gender roles.
The Designated Patient
Romantic partners of designated patients demand they get help and instigate sex disorder clinical assessments. These demands may reflect highly restrictive sexual beliefs with zero-tolerance for masturbation, pornography, or non-procreative sex. Designated patients may self-label as sex addicts (or a similar term) but lack the sexual behavioral patterns. These patients state their partners explicitly believe the problem is theirs to solve. Designated patients are best helped by including the partner in psychoeducation on healthy masturbation and pornography use and communication and assertiveness training. Sex-positive clinicians quickly see partner demands as unnecessarily restrictive. Some patients know this, but agree to the restrictions for the benefit of the relationship.
Better Accounted for as a Symptom of Another Condition
Hypersexuality can be a symptom or sequelae of several non-sexual diagnoses, including some personality disorders, hypomania, developmental delay, disinhibiting brain injuries, neurologic disease, and medication side effects. Borderline personality disorder is the most common associated syndrome and can present as any hypersexuality subtype. In general, personality disorders are distinguished from hypersexualities by the presence of other personality disorder symptoms and not by differences in sexual behaviors.

Psychological Interventions



Cognitive-Behavioral Therapy
CBT can help the patient identify and work through triggers of sexually addictive behavior, permission-giving thoughts that weaken inhibition of the behavior, and the negative consequences of the behavior. Specific CBT approaches have been modified to treat sexually addictive behavior [185,186].
Motivational Interviewing
Motivational interviewing serves to help the patient consider the pros and cons of maintaining the addiction in the context of their overall goals and priorities [187]. Motivational interviewing is less focused on actual behavior change than on bolstering motivation to enter the change process. Advantages of motivational interviewing include the non-confrontational and nondirective nature, which can be more effective in those with low motivation to change [76].
Psychodynamic Therapy
Psychodynamic therapy has relatively few published clinical studies in sexual addiction treatment, but it appears to offer unique advantages [186]. Specifically, psychodynamic treatment can address the factors related to the individual's unique personal history and personality organization and can clarify the specific meaning the addictive behavior holds for the patient. For instance, sexual addiction can reflect a rebellion against a puritanical and authoritarian parent; a form of self-soothing in the context of parental abandonment; a narcissistic need for constant affirmation of one's attractiveness; or a desperate attempt to stave off feelings of emptiness. In most cases, sexually addictive behavior is thought to reflect a disturbance in the core self-concept and/or the capacity for intimate relationships [76].
Psychodynamic psychotherapists recognize the inherent human need for close intimate relationships to help regulate negative and positive emotions, and how this need must be reconciled with feeling dependent on people who remain, in large part, outside of one's control [188,189]. For those with less ability or an inability to tolerate this dilemma, often resulting from maladaptive early attachment, an addictive object can provide a convenient end-run around the vulnerability and relative powerlessness inherent in intimate relationships. In this way, sexually addictive behavior can serve as a transitional object [76].
According to psychodynamic theory, sexually addictive behavior serves as a self-soothing and emotionally regulating "other" that remains under the individual's near-total control. The sexual partners in sexually addictive behavior are rarely experienced as "subjects"—three-dimensional people who can make an emotional impact on the sexually addicted individual outside of his or her control. Instead, they are fleeting "objects," used to gratify an urge and then discarded. Paradoxically, by insisting on total control over the attachment object, the sexually addicted individual loses control and ends up controlled by their addiction. Psychodynamic therapy can help the patient to understand how these dynamics play out in his or her life and to subsequently develop healthier relational patterns [76].
Group Psychotherapy
Group psychotherapy can be highly effective in the treatment of substance and behavioral addictions and, in some cases, is more effective than individual therapy alone [186]. Group therapy serves multiple purposes and probably works through a combination of mechanisms. It provides social support during the difficult change process, information about other group members' experiences and coping strategies, support for a positive new group identity, and confrontation of the denial and rationalizations associated with sexually addictive behavior [76]. Group therapy helps individuals feel less isolated and reduces feelings of shame [145].
Couples Therapy
Due to the negative impact of sex addiction on intimate relationships, couples therapy may offer both the patient and their partner guidance on dealing with this disorder [140].

Pharmacologic Interventions



Few pharmacotherapy studies in sex addiction have been published. The research that has been published focuses on male patients. Clinical experience indicates close monitoring is needed in treating compulsive sexual behavior, as some individuals may increase risky sexual behavior to compensate for the dampening effects of medication on sex drive [85].
In a study of gay and bisexual men with complaints of compulsive sexual behaviors, 12 weeks of citalopram led to greater reductions in desire for sex, frequency of masturbation, and hours of pornography use per week compared with placebo. However, the number of sexual partners during treatment did not differ [190].
Naltrexone was evaluated over eight weeks in non-addicted, methamphetamine-using, binge-drinking men who have sex with men at high risk for HIV. Naltrexone led to significantly greater reductions in overall and condom-less receptive anal intercourse than placebo. Among frequent methamphetamine users, naltrexone led to greater reductions in methamphetamine-using days. Higher naltrexone adherence also led to greater reductions in binge drinking days [191].
The importance of close patient monitoring is underscored by a case report of three heterosexual men (24 to 35 years of age) who developed new-onset problematic sex behaviors during paroxetine (an SSRI) treatment for pathologic pornography use and masturbation. After 10 weeks of paroxetine, all showed marked reductions in anxiety and pathologic pornography use and masturbation and return of normal sexual function. However, by three months, all had new-onset sexual behaviors; none had histories of risky sexual behaviors, affairs, paying for sex, or mania/hypomania symptoms during treatment [192]. Two were in long-term relationships (one married); one was single. All described pride in overcoming inhibitions to take sexual risks with success and felt strongly motivated to continue. Both patients in relationships felt guilt but also elation over new sexual frontiers as both had remained with their first and only sex partner. None wanted to phase-out paid sexual services by increasing pornography and masturbation, which they described as isolating, time-consuming, and humiliating [192].
In this study, the authors explain that an imbalance in reward reactivity and threat reactivity promoted sexual risk-taking; problematic behaviors resulted from increased impulsivity or increased anxiety [192,193]. All three patients regulated their high pretreatment anxiety levels with pathologic pornography use and masturbation. Paroxetine helped decrease amygdala reactivity, which decreased anxiety and subsequently decreased pathologic pornography use and masturbation, with new compulsive sexual behaviors potentially emerging from diminished anxiety [192].
When sexually disordered behavior presents a grave risk to the individual or society, such as persistent uncontrolled pedophilia, anti-androgen therapy has been effective for drastically reducing sexual drive. The side effects with this drug class are notable, and such medications are rarely used outside of serious circumstances in a forensic context [76].

Twelve-Step Programs



Sex Addicts Anonymous (SAA) is a support group with a purpose of helping others with sex addiction find recovery. This organization operates similarly to AA and uses the 12-step program of recovery. Another 12-step program is Sex and Love Addicts Anonymous (SLAA) [140]. Most SAA, SLAA, and Sexual Recovery Anonymous ("S" meetings) groups admit new members only after screening and approval by the group members. Meetings focus on the goal of helping the new member stop or control his/her pathologic sexual behavior and learn new coping strategies. "S" meeting groups can play an important role in the recovery of patients by helping them become honest with themselves and their families in an atmosphere of support and fellowship [137].



95. INTERNET GAMING DISORDER



The specific game genre is essential to understanding the behavioral addiction of Internet gaming disorder. The characteristics of genres attract online gamers with specific psychological and personality features. Gamers at risk for Internet gaming disorder gravitate to genres that deliver potent reward and reinforcement. This disorder develops from the interaction of gamer and genre factors over time.
Massive, multiplayer, online role-playing games (MMORPGs) are
      unique in pathogenic potential among game genres. A 2015 report described a case of two
      brothers (22 and 19 years of age), high academic achievers from an intact, upper-middle class
      family who lived at home. Both began MMORPGs two years before hospital admission for Internet
      gaming disorder. In the initial months, time spent gaming progressed from 2 to 4 hours to 14
      to 18 hours daily. Gaming interfered with their sleep and daily routine. Both deteriorated to
      the point that when engaged in MMORPGs, they urinated and defecated in their clothes, did not
      change clothes for days, did not bathe, skipped meals, and did not answer the phone. Fixated
      on gaming, they were indifferent to the presence of a burglar robbing their home. Both failed
      their classes, became abusive and violent when their gaming was disrupted, and were admitted
      to inpatient care by their parents [194].
INTERNET GAMING GENRES



Despite a large variety of available games online, players typically prefer a specific game genre. With Internet gaming disorder, genre greatly matters, and MMORPGs are the most frequently reported genre among people seeking help for an Internet gaming problem [195].
Massive, Multiplayer, Online Role-Playing Games



MMORPGs are played online by thousands of gamers simultaneously, spanning vast time zone differences without spatial or temporal boundaries. The design of MMORPGs borrows from operant conditioning, incorporating random, unpredictable reward structures to maximize player engagement and time involvement. The same intermittent schedule of rewards is featured in slot machines and other gambling modes [194].
In MMORPGs, players assume the role of a fictional character and take control of that character's actions while simultaneously interacting with other gamers in a shared, virtual world. This virtual world persists independently of the players; events and interactions between other players continue when one player goes offline [8]. To advance, the player's character acquires new powers, skills, special weapons, or currency as rewards for succeeding in a mission or special quest. Online social interactions occur among players in-game or by regrouping into clans (guilds), a persistent, virtual hierarchical social network of characters with shared backgrounds and objectives [8]. The aspects of a permanent world, reinforcement schedule, and online social interaction contribute to the addictive potential of MMORPGs [196].
The uniquely problematic potential of MMORPGs is under-recognized. A 2016 report stated that only 36.7% of surveyed Canadian psychiatrists believed there was an association between psychopathology and MMORPG engagement [197].

First-Person Shooter



First-person shooter (FPS) is an action game genre and differs markedly from MMORPGs. Players engage in combat with enemies, primarily using firearms. The shoot-to-kill style of FPS games is considered highly arousing and violent, but little research has studied Internet gaming disorder in excessive FPS players [195].

Real-Time Strategy



Real-time strategy games are strategic, combat-orientated games that often use forms of strategic simulation. In real-time strategy game matches, strategic decision-making ability directly influences the results and scores. For example, a gamer might hold a combat commander position that requires use of multiple strategies to take over an enemy fortress [195].

Other Genres



Other game genres include arcade games, online sports games, casual games, and other action games [195]. These games are rarely associated with Internet gaming disorder.


PATIENT CHARACTERISTICS AND GENRE PREFERENCE



To investigate Internet gaming disorder characteristics, genre preference, and their interaction, 212 Korean patients (18 to 23 years of age, 97.6% male) underwent extensive psychological testing after meeting criteria for Internet gaming disorder [170]. The researchers found five common themes [195]:
    
	Involvement more than 4 hours per day or more than 30 hours per week
	Young Internet Addiction Scale (YIAS) score >50
	Irritable, anxious, and/or aggressive when forced to stop
	Behavioral problems, distress, and financial problems from excessive gaming
	Maladaptive disruption of diurnal rhythm (i.e., sleep all day, game all night), irregular meals, failure to maintain personal hygiene, school truancy or job loss


Patient preferences were for MMORPGs (39.2%), real-time strategy games (34.9%), FPSs (16.0%), and other genres (9.9%) [195].

MMORPGs



Of all genres, MMORPG players have the highest Internet gaming disorder severity, partially explained by the variable reinforcement schedule (similar to gambling). Among gamers, MMORPG players show the greatest levels of social anxiety and social avoidance, suggesting that social dysfunction drives gamer motivation to escape interpersonal anxiety and problems. Gamers with high social anxiety and avoidance are often stress intolerant and easily distressed over interpersonal and academic problems. The MMOPRG alternate reality space provides an escape [195].
Some studies show that MMORPG gamers motivated to escape reality experience greater consequence than gamers with other motives for gaming, and escapism is a strong predictor of Internet gaming disorder [196,198]. Other research shows that MMORPGs interfere with player development of social and emotional skills; this may exacerbate deficient interpersonal skills to create a vicious cycle [196,199].
Other studies comparing Internet gaming genres found MMORPG players spent significantly more hours playing, had worse health (e.g., more cigarettes smoked, less physical exercise, worse sleep quality), and greater interference in real-life socializing and academic work [199]. MMORPG players (compared with those playing other genres) more frequently displayed signs of dysfunctional use [8,196].
Escapists use MMORPGs to avoid interpersonal and life stressors, and in-person social support is adversely impacted by the high time involvement. Social support increases online but decreases offline. Offline social support has the strongest impact on favorably affecting gamer well-being, and greater online social support for offline problems did not offset the negative effect of diminished offline support in MMORPG escapists [200].
First-Person Shooter



Social anxiety is lowest in FPS gamers. FPS players control the game character from a first-person view, making self-confidence crucial for high scores and engagement in competition. Most online FPS players do not play in isolation, and social interaction motivation highly predicts FPS time involvement. FPS players are drawn to competition and challenge [201]. The highly immersive nature and potential for online competition, achievements, and social interaction can reinforce excessive FPS involvement. Social-seeking behavior is inversely related to social anxiety and avoidance [195].

Real-Time Strategy



Among the four genre groups, self-esteem was highest in the real-time strategy group, suggesting that the strategic simulation information tasks are more rewarding in gamers with stronger self-esteem. Real-time strategy involves many challenging tasks requiring rapid switching, multiple information sources, and multiple actions for which substantial cognitive flexibility is needed [202]. Successful players must cope with simultaneous and rapidly evolving game situations in real-time, while managing funds, resources, and information concerning their opponent. When managing multiple, simultaneous game strategies, self-esteem can have a decisive effect on judgment and decision-making by reducing gamer anxiety and enhancing performance. Compared to MMORPG players, the lower social anxiety and avoidance scores of real-time strategy players may be related to higher self-esteem. Thus, relatively high self-esteem and low social anxiety and avoidance are the main characteristics in the real-time strategy group [195].

Others



Compared to the other three genres, players of arcade, online sports, and casual games had higher depression scores, with Beck Depression Inventory scores showing "moderate depression," compared with "mild depression" average scores in the other three groups. Games in this category are relatively simple in design and low in complexity, and this game preference is probably motivated by wanting a less challenging game, possibly influenced by the presence of low volition or energy, impaired concentration, or depressed mood [195].


PREVALENCE



The pooled prevalence estimates from more than 30 countries
        showed problematic Internet game use in 8% to 12% of young persons and addictive use in 2%
        to 5% of children, adolescents, and college students [17]. Nationally representative American samples show an Internet gaming
        disorder prevalence of 8.5% among those 8 to 18 years of age [203,204].

RISK FACTORS



Internet gaming disorder is associated with increased neuroticism, aggression/hostility, avoidant and schizoid interpersonal tendencies, loneliness, introversion, social inhibition, boredom inclination, sensation-seeking, low agreeableness, diminished self-control, narcissistic personality traits, low self-esteem, state and trait anxiety, and low emotional intelligence. These personality factors are not specific to pathologic gaming and contribution to, or direction of, causality is unclear from the research designs [17]. Gamers with Internet gaming disorder show high rates of comorbidity, including ADHD, generalized anxiety disorder, panic disorder, depression, social phobia, school phobia, and various psychosomatic symptoms [17].

ASSOCIATED FEATURES



Hostility, defined as thoughts, feelings, and behaviors expressing the negative affect state of anger, including aggression, irritability, rage, and resentment, is relatively common in adolescence. It is linked to the onset of substance use disorders, and the relationship between hostility and Internet gaming disorder in adolescence is bidirectional. Hostility may lead to Internet gaming escape-avoidance and withdrawal as a coping mechanism for emotional distress, while the anonymity and absence of oversight can make the Internet an outlet for more hostile adolescents to express aggression unacceptable offline [205,206]. As an ineffective form of coping, Internet gaming disorder could lead to poor adjustment in early adulthood, precipitating hostility [205]. The emotional regulation strategies (e.g., suppressing emotions) that characterize individuals with Internet gaming disorder may be contributing factors to their hostile tendencies [207].
In one study, adults (mean age: 35.8 years) were assessed for "social media addiction" (presence of core addiction elements), Internet gaming disorder, and risk factors for both. Social media addiction was associated with being female and single, younger age, ADHD, OCD, anxiety, and lower levels of depression. Internet gaming disorder was positively associated with being male and single, younger age, ADHD, OCD, and depression, and inversely related to anxiety symptoms. ADHD, OCD, anxiety, and depression contributed to the variance in social media addiction (15%) and Internet gaming disorder (7%) after controlling for age, sex, relationship status, and education [208]. Social media addiction and Internet gaming disorder had low inter-correlation and were associated with different variables, which along with many other studies dispels the idea of a unified construct of Internet use disorder or Internet addiction [208].
Adverse Outcomes



Numerous studies indicate that, for a player subgroup, excessive online gaming can lead to diverse negative psychosocial consequences, including sacrificing work, education, hobbies, socializing, time with partner/family, and sleep, as well as increased stress, absence of real-life relationships, lower psychosocial well-being, loneliness, worse social skills, decreased academic achievement, increased inattention, aggressive/oppositional behavior and hostility, maladaptive coping, decreases in verbal memory performance, maladaptive cognitions, and suicidal ideation [17].
One study evaluated children enrolled in grades 3 to 8 over two years. Higher Internet game involvement, lower social competence, and greater impulsivity were risk factors for developing Internet gaming disorder, while depression, anxiety, social phobia, and declining academic performance were outcomes of Internet gaming disorder. The prevalence rate of Internet gaming disorder was 9%. The authors concluded that Internet gaming disorder can develop without premorbid disorders and persist for years in young Internet gamers [209].
When considering the applicability of cross-cultural epidemiology and risk factors in Internet gaming disorder, cultural differences in attitudes towards Internet use in East Asia and elsewhere should be noted. For instance, parents in East Asia tend to pathologize behaviors that interfere with family or educational pursuits, possibly inflating Internet gaming disorder prevalence rates in Taiwan and South Korea [210]. Individuals who appear addicted to using social media and social networking sites are often engaged online to psychologically compensate for the lack of offline social rewards [15].

Psychological Factors



Significant predictors of pathologic gaming among adult MMORPG players include expressing "true self" in game, higher levels of social anxiety, larger numbers of in-game social supports, and fewer supportive offline relationships. The number of in-game supports was significantly associated with time spent playing [211].
CBT that addresses specific gaming-related cognitions in Internet gaming disorder may have greater benefit than general approaches that solely address "preoccupation with gaming" (a DSM-5-TR criterion for Internet gaming disorder). Maladaptive cognitions associated with Internet gaming disorder have been identified in cross-sectional studies, but the extent to which these cognitions predict future pathologic gaming behavior requires longitudinal data. In 465 Internet gamers (84% male, mean age: 26.2 years) followed over 12 months, those who developed Internet gaming disorder had significantly higher baseline scores in perfectionism, cognitive salience, and guilt compared with gamers remaining non-problematic. Pathologic gamers who successfully transitioned to being non-problematic gamers had lower baseline perfectionism scores compared with those whose use remained problematic. Cognitive changes accounted for 28% of variance in scores beyond contributions from gender, age, and gaming frequency. Maladaptive gaming-related cognitions could be assessed to better inform treatment targets for CBT [212].
Specific achievement- and immersion-related motives have been identified as strong predictors of problematic online gaming, addiction symptoms, and adverse impact on daily life. Of these motives, problematic use was consistently associated with "advancement" (e.g., the desire to gain power, progress rapidly, accumulate in-game symbols of wealth or status) and "mechanics" (i.e., interest in the rules and system to optimize performance). Immersion-related motives highlighted "escapism." Escapers are motivated by immersion in a virtual reality instead of by reaching game-specific objectives; the game is a dissociative method to escape offline thoughts and problems. Social-related motives (e.g., playing to meet people, teamwork) were unrelated to problematic use [8].
Internet gaming disorder is linked to impulsivity and poor self-regulation, supported by the multidimensional UPPS-P model of impulsivity that describes impulsivity as five related but specific dimensions [213]:
      
	Urgency: Acts rashly during intense positive and negative emotions
	Premeditation: Considers consequences of an act before engaging in that act
	Perseverance: Capacity to remain focused on boring and/or difficult tasks
	Sensation seeking: Tendency to enjoy and pursue new and exciting activities
	Positive urgency: Tendency to act rashly under extreme positive emotions


Many studies highlight the strong links between these impulsivity factors and psychiatric disorders such as substance use disorders, gambling disorder, compulsive buying, suicidal ideation/attempts, and aggressive behaviors.
The "urgency" subtype of impulsivity may predict pathologic MMORPG use. Urgency, poor premeditation, and poor perseverance impede the executive functioning required for self-control, inhibitory control, decision-making ability, and resistance to cognitive interference [8].
Internet gaming disorder symptom severity may be highly relevant in adolescents 16 to 18 years of age, which precedes the age of highest Internet use (18 to 24 years). In one study, individuals more hostile at 18 years of age continued MMORPG involvement with higher Internet gaming disorder symptom severity after two years. These results agree with other longitudinal studies that show stability in addictive behavior during adolescence and onset of Internet gaming disorder coinciding with increased real-life problems [209,214]. In contrast, Internet gaming disorder is more transient in adults; this disparity may reflect age-related differences in the progression of addiction [205,215].
Among 3,041 adult recent Internet gamers (60% male), 13.8% met DMS-5 criteria for Internet gaming disorder. Compared with healthy gamers, the Internet gaming disorder group used gaming significantly more often to escape reality and specific issues or as a coping mechanism. They also scored significantly higher on measures of obsession-compulsion, depression, somatization symptoms, interpersonal sensitivity, and impulsivity. Adults with Internet gaming disorder experienced more frequent difficulty in concentrating, loneliness, and insomnia, and were five times more likely to attempt suicide and exhibit aggression. Unlike youth with Internet gaming disorder, no game genre was dominant in adult Internet gaming disorder [216].

Maladaptive Cognitions in Internet Gaming Disorder



Internet gaming disorder-related cognition is more complex than "preoccupation." The primary underlying cognitive factors in Internet gaming disorder (and therapeutic targets for CBT) include [217,218]:
      
	Persistent overvaluation of video gaming rewards, activities, and identities
	Over-reliance on gaming to meet self-esteem needs
	Gaming as a method to gain social acceptance
	Maladaptive, inflexible adherence to internal rules dictating gaming behavior


In a study of adolescents, those with Internet gaming disorder reported significantly more maladaptive gaming beliefs than non-disordered respondents. The association between gaming cognitions and Internet gaming disorder symptoms was very large and independent of gaming activity and psychological distress. The distinct problematic cognitions of adolescents with Internet gaming disorder should be addressed in any therapeutic intervention [219].


PATHOPHYSIOLOGY



Neuroimaging studies comparing patients with Internet gaming disorder to matched controls have repeatedly identified the following pathophysiology [8,196,218,220]:
    
	Resting-state imaging: Alteration in brain regions that mediate attentional control, impulse control, emotional regulation, and sensory-motor coordination
	Presentation of gaming images (cue exposure): Alteration in reward inhibition mechanisms and loss of control
	Functional studies: Abnormal dopamine release, altered dopamine levels, decreased dopamine transporter availability, and decreased dopamine receptor D2 occupancy that reflect an overall reward deficiency involving decreased dopaminergic activity
	Structural studies: Decreased white matter density in regions involved in decision-making, behavioral inhibition, and emotional regulation; altered orbitofrontal cortex gyrus with greater Internet gaming salience and loss of control; ventral striatum (centrally involved in brain reward mechanisms) volume alterations related to changes in reward sensitivity
	Treatment studies: Reduction in Internet gaming craving and reductions in associated brain activity


In aggregate, these findings show that Internet gaming disorder is associated with neuroadaptation of reward and reinforcement pathways that develop from prolonged hyper-stimulation and structural alteration in brain regions that mediate executive functioning. While Internet gaming disorder pathophysiology highly resembles that of substance addiction, this research is early-stage and such conclusions are tentative [220,221]. One review of adolescents with Internet gaming disorder found distinct neurophysiologic changes identified by EEG that are similar to those identified in patients with substance abuse disorders [222].
Addicted Internet gamers show patterns of physiologic arousal deficits that differ by game genre. In addicted MMORPG gamers, cardiovascular activity (as measured by heart rate, blood pressure, and skin conductance) significantly decreases during gaming compared with pre-game baseline but significantly rose after gaming. Addicted FPS gamers had significant increases in blood pressure during gaming, decreasing significantly post-game. Non-addicted MMORPG and FPS gamers showed increased blood pressure during and after gaming [223].

ASSESSMENT AND DIAGNOSIS



Clinical assessment of patients with suspected Internet gaming disorder is necessary to explore the clinical severity and negative biopsychosocial impact via inquiry (Table 3).
Table 3: CLINICAL INTERVIEW QUESTIONS TO ASSESS INTERNET GAMING DISORDER
	Presenting problem	
                When did you begin to notice problems with your gaming?
How long have you been gaming?
How much time do you spend gaming each day? Week? Month?
What was going on in your life when you began gaming?
What was going on in your life when you began to have difficulties with
                    your gaming?


              
	Biologic factors	
                Are you experiencing or have you previously experienced any health
                    concerns? If so, please describe.
How have these health concerns been impacted by your gaming?
What treatment have you received for these health concerns?
Does your gaming interfere with your sleep/meal schedule?
What exercise patterns do you engage in?
What drugs and/or medications do you take? How much? How often? In the
                    past?


              
	Psychological factors	
                What types of gaming do you engage in?
What do you like/dislike about gaming?
How do you feel before, during, and after gaming?
What are your thoughts before, during, and after gaming?
Have you ever used gaming to help improve your mood or change your
                    thoughts?
In what places at home or elsewhere do you usually engage in
                    gaming?
Have you ever felt anxious, depressed, or isolated when not
                    gaming?


              
	Social factors	
                Has your gaming caused concerns with your family?
Has your gaming caused concerns with your significant other?
Has your gaming caused concerns with your social activities and
                    friendships?
Has your gaming interfered with your performance at school or
                    work?
What are your social/leisure/hobby activities?


              
	Relapse prevention	
                Do you believe that you have a problem with your level of gaming?
What do you see as the benefits and costs of continued gaming?
What is your level of commitment to change your current gaming
                    patterns?
What plans have you implemented in the past to deal with your level of
                    gaming?
Have these plans worked?


              


Source: [204]


The DSM-5 Task Force asked the Substance-Related Disorders Work Group to consider several potential behavioral addictions for inclusion in the DSM-5. The Work Group suggested Internet gaming disorder placement in Section III (Emerging Measures and Models). While the body of published evidence was extensive, the research did not apply standard diagnostic criteria; substance use disorder criteria were borrowed by some studies, and impulse control disorder or pathologic gambling criteria were borrowed by others. The DSM-5 included proposed criteria for Internet gaming disorder with the hope of standardizing emerging work in the field [12]. In this proposed framework, a diagnosis is given when five or more of the following criteria are met [11]:
    
	Preoccupation with Internet games
	Withdrawal symptoms when Internet gaming is taken away (e.g., irritability, anxiety, sadness)
	Tolerance (i.e., the need to spend an increasing amount of time engaged in Internet games)
	Unsuccessful attempts to control participation in Internet games
	Loss of interest in previous hobbies and entertainment
	Continued excessive use of Internet games despite knowledge of psychosocial problems
	Deception of family members, therapists, or others regarding the amount of Internet gaming
	Use of Internet games to escape or relieve a negative mood
	Has jeopardized or lost a significant relationship, job, or educational or career opportunity because of participation in Internet games


The ICD-11 formally includes as diagnostic entities gaming disorder (predominately online) and gaming disorder (predominately offline) [109].
A comprehensive understanding of patient motivation is necessary for optimal treatment selection. The Motives for Online Gaming Questionnaire (MOGQ) was developed to assist in this assessment. The MOGQ consists of 27 statements, such as "I play online games because gaming helps me to forget about daily hassles," which are rated from 1 (almost never/never) to 5 (almost always/always). Motivational factors identified by the MOGQ include social, escape, competition, coping, skill development, fantasy, and recreation [12,224].

TREATMENT



Psychological Interventions



In the published research to date, psychological treatment is the dominant modality for Internet gaming disorder, with CBTs the most-studied.
Cognitive-Behavioral Therapies
As discussed, maladaptive cognitions are a core feature of
          Internet gaming disorder and include self-regulation deficits, preference for a virtual
          life, cognitive bias, impaired cognitive control abilities, cognitive deficits, poor
          cognitive error processing, and decision-making deficits [204]. CBT addresses these cognitions and is
          the most widely used psychological treatment for Internet gaming disorder. The first stage
          of CBT treatment for Internet gaming disorder deals with the behavioral aspects of
          addicted gaming, and subsequent stages gradually shift the focus toward the development of
          positive cognitive assumptions. During therapy, addicted gamers identify false beliefs and
          learn how to modify them into more adaptive ones. CBT also trains patients to monitor
          their thoughts and to identify affective and situational triggers associated with their
          addictive gaming behavior [204].
In the treatment of Internet gaming disorder, CBT typically involves 8 to 28 sessions that address psychoeducation, problem identification, healthy communication, Internet awareness, and cessation techniques. Treatment of Internet gaming disorder may also include short-term therapy, group therapy, and systemic therapy with parents/teachers/peer support and multilevel interventions that incorporate motivational interviewing [204].
Although CBT has some efficacy in Internet gaming disorder, the results do not appear to differ from other non-specialized psychological treatments for Internet gaming disorder [225]. One study found that combinations of CBT and medications showed an advantage over monotherapies [226]. To improve patient response and clinical outcomes with standard psychological approaches, therapy modalities have been developed that target the cognitive pathologies and underlying neural substrates specific to Internet gaming disorder [227].
Motivational Enhancement Therapy/CBT
CBT is combined with motivational enhancement therapy (MET/CBT) to move patients from ambivalence to engagement concerning behavioral change. MET/CBT is structured by stages:
      
	Contemplation stage: Rapport building during the initial sessions includes a detailed interview and case formulation.
	Preparation stage: The therapist creates an empathetic environment to deliver psychoeducation, including instruction on managing physiologic and emotional arousal through relaxation techniques and a cost-benefit analysis of gaming addiction.
	Contract stage: With the patient and parents (if appropriate), the therapist addresses behavior modification of gaming, reducing time spent online and promoting healthy activities.


MET/CBT has led to decreased symptoms and improved school performance in Internet gaming disorder [204,228].
Craving Behavioral Intervention
Based on cognitive neuroscience and behavioral addiction research, craving behavioral intervention was developed for patients with Internet gaming disorder to reduce cravings and enhance coping skills, which may improve therapeutic outcomes and prevent relapse. Craving behavioral intervention is conducted weekly in a group format with eight to nine participants. Topics for each weekly session include [63]:
      
	Perceiving subjective craving
	Recognizing and testing irrational beliefs regarding craving
	Detecting craving and relieving craving-related negative emotions
	Coping with cravings and altering participant fulfillment of psychological needs
	Learning time management and skills training for coping with cravings
	Reviewing, practicing, and implementing skills
	Mindfulness training


Short-Term Treatment of Internet and Computer Game Addiction
Short-term treatment of Internet and computer game addiction (STICA) is a disorder-specific, CBT-based, individual and group treatment lasting three months. The STICA treatment protocol and focus of treatment sessions is organized into three phases [229]. In the early phase, the focus is on patient education on the mechanisms and effects of Internet gaming disorder (e.g., learning theories, development and consequences of Internet gaming disorder, the vicious cycle of addiction). Interventions promote social communication and bonding in the therapy setting. In the middle phase, patients are taught to identify triggers of dysfunctional Internet use (e.g., emotional states, maladaptive cognitions, daily stress) by keeping diaries. A functional analysis of addictive behavior is done, with the goal of enabling functional computer and Internet use by appropriate problem-solving strategies. Patients establish an in-person social network and build a repertoire of alternative activities. Sessions may include exposition training (i.e., confronting and deleting access to critical genre elements, such as the self-created avatar) and skills training (e.g., coping with stress and problems, social skills, building alternative activities) [229]. The last phase is termination and relapse prevention. During this phase, treatment tools are transferred to daily life, including functional computer/Internet use. Relapse prevention tools are provided and practiced.
The efficacy and stability of outcomes following STICA are under evaluation. Early results indicate that nearly 70% of initially enrolled patients completed the three-month treatment, with six-month follow-up showing significant decreases in Internet use, online time, and psychiatric symptomatology [230,231].

Pharmacologic Interventions



Few pharmacotherapy studies have been published in Internet gaming disorder. In one study, adolescents and adults with Internet gaming disorder were randomized to bupropion sustained-release, escitalopram, or a no-treatment control group. After six weeks of therapy, bupropion and escitalopram significantly improved all clinical symptom scores compared with controls. Bupropion led to greater improvements than escitalopram in Internet addiction severity, depression, ADHD, behavioral inhibition and activation, and global functioning. Bupropion and escitalopram were effective in reducing Internet gaming disorder symptoms, but bupropion was more effective in improving attention and impulsivity, important in the management of Internet gaming disorder [232].
Eleven patients with Internet gaming disorder received bupropion treatment for six weeks. Pretreatment MRI imaging showed higher brain activation in the left occipital cuneus, left dorsolateral PFC, and left parahippocampal gyrus compared with healthy controls. After six weeks of bupropion treatment, craving for Internet gaming and cue-induced brain activity in the dorsolateral PFC decreased from pretreatment in patients with Internet gaming disorder [233].
Atomoxetine and methylphenidate were compared in 86 adolescents with Internet gaming disorder and ADHD. After 12 weeks of treatment, both atomoxetine and methylphenidate reduced symptom severity; this reduction correlated with reductions in impulsivity. These results suggest impulsivity may contribute to the development of Internet gaming disorder [170].
A systematic review found that a wide array of pharmacologic treatments (e.g., bupropion, methylphenidate, SSRIs) may be efficacious for treatment of Internet gaming disorder. Across all the clinical trials included in the review, symptom reductions following the administration of pharmacologic treatments ranged from 15.4% to 51.4% [234].



96. BINGE EATING DISORDER



In the terminology for addictive patterns of eating, "food addiction" is seen as a misnomer that conveys the largely disproven concept that certain foods possess inherent properties that promote addictive behavior. More appropriate terms are "eating addiction" or "addictive eating disorder," because they correctly associate addictive patterns of food consumption with behavior originating from individual predisposition [235].
There is increasing concern that consumption of food with high
      sugar content may be "addictive" and promote weight gain. Claims that sugar has addictive
      potential are based on animal studies, but direct human evidence for symptoms of sugar-related
      substance dependence is lacking [236]. A study
      evaluated 1,495 university students for potential "food addiction" (with DSM-IV substance
      dependence criteria applied to food) involving high-sugar foods. In this group, 12.6% met food
      addiction criteria; of these, 5% mainly consumed sugar-laden foods. Overweight/obesity was
      unrelated to sugary food preference. "Food addiction" was concluded to result from unique
      individual characteristics that determined reward response to food and promoted excessive
      eating [236,237].
EPIDEMIOLOGY



The lifetime prevalence of binge eating disorder in American adults is 0.8%, based on DSM-5-TR criteria [238,239]. A World Health Organization survey of more than 24,000 adults in 14 mostly upper-middle and high-income countries found lifetime prevalence of binge eating disorder ranging from 0.2% to 4.7%, with the United States second in prevalence only to Brazil [240].
Binge eating disorder is more common in women (3.5%) than men (2%), and in younger and middle-aged adults than those older than 60 years of age [81]. The prevalence is higher in obese than non-obese persons. The lifetime prevalence of binge eating disorder appears slightly lower among Latino and Asian Americans (1.9% and 2.0%, respectively) compared with the general population; the prevalence is similar among Hispanic and non-Hispanic White individuals [239,241].
While binge eating disorder is found across all weight categories, binge eating is a strong risk factor for obesity, and roughly 25% of those seeking treatment for obesity meet binge eating disorder criteria [242].
Binge eating disorder has a higher lifetime prevalence in the United States and worldwide than bulimia nervosa and anorexia nervosa combined [239]. Unlike bulimia nervosa and anorexia nervosa, binge eating disorder is relatively common in both sexes and across ethnic/racial minority groups, and is distributed across broader age groups [239]. As noted, binge eating disorder is significantly associated with elevated rates of medical and psychiatric comorbidity and impairment. It shares some features with, but is distinct from, the other eating disorders and obesity [243,244,245].
Binge eating disorder is typically first diagnosed during the early to mid-20s, with symptoms usually persisting well beyond mid-life. The disease course may crossover to and from bulimia nervosa and anorexia nervosa. Binge eating disorder is associated with significant role impairment and relationship dissatisfaction. It is considered a significant public health problem independently as well as for its association with chronic pain, other psychiatric disorders, obesity, and diabetes [246,247,248].

PATHOPHYSIOLOGY



Evidence suggests that binge eating disorder overlaps with other behavioral and substance addictions. Persons with binge eating disorder show impairments across a range of compulsivity indices comparable to those with alcohol use disorder [43,249].
Binge-eating episodes may be triggered by a breakdown in self-regulation induced by sudden increases in negative affect and tension. Impairment in executive function is consistently found in eating disorders. With strong impulses or urges to eat, lack of inhibitory control may lead to impulsive eating and obesity in some [250]. In addition, dysregulation in dopamine, opioid, acetylcholine, and serotonin neurocircuitry in brain reward regions is implicated in the pathogenesis and maintenance of binge eating disorder [251].
There is growing interest in and debate about whether an addictive process contributes to problematic eating outcomes such as obesity. Craving is a core component of addiction but is little-studied in the context of addictive eating. In a community sample, overall food craving partially mediated the links between addictive eating and elevated body mass index (BMI) and binge-eating episodes. Cravings for sweets and carbohydrates mediated the link between addictive eating and binge episodes. Cravings for fats mediated the link between addictive eating and elevated BMI. Craving was a key contributor to the link between addictive eating and pathologic outcomes [252].
Individuals with obesity vary in their experience of food cravings and reward-driven eating; both can be modulated by the neural reward system rather than physiologic hunger. In a trial that randomized women with obesity to naltrexone or placebo, a subgroup showed that addictive eating behavior and food-craving intensity was linked to reward-driven eating, a trait-like index of three factors (loss of control over eating, lack of satiation, and preoccupation with food). In this subgroup, opioidergic blockade with naltrexone reduced the positive association between reward-driven eating and craving intensity [253].
The stimulant lisdexamfetamine was approved for binge eating disorder treatment by the U.S. Food and Drug Administration (FDA) in 2015. Lisdexamfetamine consistently leads to weight decreases of 5.2% to 6.25%. Psychostimulants are known to facilitate response inhibition by modulating PFC function. Despite successful reduction or remission of binge eating with antidepressants or psychosocial treatment, significant weight loss in these patients has not been reported. Through modulation of prefrontal function, lisdexamfetamine may lead to additional improvements in inhibitory control that account for weight loss [251]. A systematic review of clinical and preclinical evidence for lisdexamfetamine efficacy found consistent evidence that the agent reduces food intake but limited evidence on its mechanism of action [254].

DIAGNOSIS



The Yale Food Addiction Scale, based on DSM-IV criteria for substance dependence, was the first assessment tool for addictive eating behavior. Despite the "food addiction" naming, this scale assesses eating behavior and identifies eating patterns similar to behaviors in substance addiction [235].
Binge eating disorder was reclassified from a provisional diagnosis in the DSM-IV to a formal eating disorder diagnosis in the DSM-5-TR (Table 4) [11,255,256]. This disorder is characterized by recurrent episodes of binge eating, defined as eating patterns during discrete periods (i.e., two or more hours) that involve excessive, rapid food consumption. Other core features include a sense of lacking control over eating during binge episodes, significant psychological distress (e.g., shame, guilt) about binge eating, and the absence of recurrent compensatory behaviors (e.g., purging) [11].
Table 4: DSM-5-TR DIAGNOSTIC CRITERIA FOR BINGE EATING DISORDER
	Criteria Set	Specific Definitions for Each Criterion
	Criterion 1	
                Recurrent episodes of binge eating. An episode of binge eating is
                  characterized by both of the following: 
	Eating, in a discrete period of time (e.g., within any two-hour period),
                        an amount of food that is definitely larger than most people would eat in a
                        similar period of time under similar circumstances
	The sense of lack of control over eating during the episode (e.g., a
                        feeling that one cannot stop eating or control what or how much one is
                        eating)



                

              
	Criterion 2	
                Binge-eating episodes are associated with three or more of the following: 
	Eating much more rapidly than normal

	Eating until feeling uncomfortably full

	Eating large amounts of food when not feeling physically hungry
	Eating alone because of being embarrassed by how much one is
                        eating
	Feeling disgusted with oneself, depressed, or very guilty after
                        overeating



              
	Criterion 3	Marked distress regarding binge eating is present
	Criterion 4	The binge eating occurs, on average, at least one day per week for three
                months
	Criterion 5	The binge eating is not associated with the regular use of inappropriate
                compensatory behavior (e.g., purging, fasting, excessive exercise) and does not
                occur exclusively during the course of anorexia nervosa or bulimia nervosa
	Severity grading	
                Mild: 1 to 3 episodes per week
Moderate: 4 to 7 episodes per week
Severe: 8 to 13 episodes per week
Extreme: 14 or more episodes per week


              


Source: [11]


A sense of loss of control during binge episodes is a core feature of binge eating disorder. The term "loss-of-control eating" is used to describe these episodes, but it is also used more broadly throughout the literature to describe binge-like eating behavior accompanied by a sense of loss of control that occurs across a wide spectrum of individuals. That spectrum includes, among others, individuals who exhibit some features of binge eating disorder but do not meet full diagnostic criteria for the disorder (i.e., subthreshold binge eating disorder) and individuals with other eating disorders [81].
The spectrum of loss-of-control eating also includes individuals for whom meeting the diagnosis threshold of binge eating disorder is uniquely challenging, such as children and those who have undergone bariatric surgery. Bariatric surgery significantly reduces stomach size and capacity, rendering it physically impossible to meet the binge eating disorder criterion specifying that a larger than usual amount of food is ingested. In the bariatric surgery literature, loss-of-control eating is used to describe binge-like behavior that falls short of meeting this criterion and to describe eating behavior that is contraindicated based on meal size and meal content. Children may not meet the binge eating disorder criterion for a larger-than-normal amount of food because their parents or others limit the quantity of food they consume or because they are unable to accurately quantify the amount they eat [81]. Nevertheless, loss-of-control eating is one of the most commonly reported disordered eating behaviors in children and adolescents and is particularly common in youth who have overweight or obesity [257,258].

TREATMENT



Binge eating disorder treatment addresses the core behavioral (binge eating) and psychological (distress and eating, weight, and shape concerns) features of the condition. Other important targets include metabolic health (in patients with obesity, diabetes, or both) and mood regulation (in patients with comorbid depression or anxiety) [81,259,260].
Although binge eating disorder is found across all weight categories and overweight/obesity is not a criterion of binge eating disorder, weight loss has been considered an important treatment outcome, due to its strong association with the disorder and the heightened risk for obesity and associated medical comorbidities [261].
Psychological Interventions



Cognitive-Behavioral Therapy
Therapy variants in binge eating disorder include CBT
          combined with body image exposure or cognitive restructuring components, and ecologic
          momentary assessment to increase self-monitoring adherence [81,259,262]. A meta-analysis
          of studies that randomized patients to CBT or non-treatment (control) found improved binge
          frequency and abstinence outcomes with therapist-led, partially therapist-led, structured
          self-help, and guided self-help CBT. Therapist-led CBT outcomes were compelling, with a
          higher rate of abstinence (59% CBT vs. 11% control), reduction of binge episodes, reduced
          patient hunger and eating concerns, and improved sense of control over eating. Guided
          self-help CBT reduced global eating-related psychopathology. When all study results were
          pooled, CBT and control groups were similar in weight lost and depressive symptom
          reductions. Therapist-led CBT was much more effective in improving key behavioral and
          eating-specific psychological domains [81].
In a separate study, patients with clinical or subclinical binge eating disorder were randomized to individual or group CBT. Significant reductions in binge eating frequency and mild weight reduction were shown in both CBT formats at three-year follow-up. Predictors of full, long-term recovery were absence of treatment history with amphetamine derivatives, lower emotional eating, and lower pretreatment binge eating severity. Low emotional eating was the only predictor of weight reduction. Predictors of treatment resistance included overweight in childhood, full binge eating disorder diagnosis, and high prevalence of emotional eating [263].
The American Psychiatric Association recommends that patients with binge-eating disorder be treated with eating disorder-focused CBT or interpersonal therapy, either in individual or group formats. Patients with binge eating disorder who prefer treatment with medication or who have not responded to psychotherapy alone may be treated either with an antidepressant or lisdexamfetamine [364].
Interpersonal Psychotherapy
Patients with binge eating disorder receiving therapist-led CBT and IPT showed differing abstinence trajectories at 46-month follow-up. Patients receiving CBT had high initial abstinence (81%) at the end of treatment, declining to 52% at final follow-up. Patients undergoing IPT had lower post-treatment abstinence (64%), but this increased (to 77%) by last follow-up [264].
Group Psychodynamic Interpersonal Psychotherapy
Compared with patients on a wait list, patients receiving 16 weekly group PIPT sessions showed greater binge frequency reductions (-0.5 vs. -3.0 binge days per week) and greater binge-eating abstinence (9.1% vs. 59.5%) [265]. Group PIPT also led to greater improvements in dietary restraint, depression, and interpersonal problems, but it did not differ from controls in BMI, self-esteem, or susceptibility to hunger at the end of treatment [81].
Behavioral Weight Loss
Behavioral weight loss treatment in binge eating disorder incorporates various behavioral strategies to promote weight loss, such as caloric restriction and increased physical activity. A meta-analysis compared CBT and behavioral weight loss on measures of binge frequency, abstinence, weight, and eating-related psychopathology [81]. Both CBT and behavioral weight loss were associated with substantial improvement in binge frequency, but CBT was superior to behavioral weight loss at the end of treatment and at 12-month follow-up. Behavioral weight loss led to larger BMI reductions than CBT at the end of treatment. There were no differences in binge-eating abstinence or eating-related psychopathology at any point in the study [81]. One study evaluated a combined online intervention for binge eating disorders and high body weight in young adults [266]. Sixty adults 18 to 39 years of age were randomized to a combined condition or a CBT-only condition for eight weeks. Participants self-reported frequency of binge eating, compensatory behaviors, and weight at baseline, four weeks, and eight weeks. Participants also received self-help content for the duration of the study. Both conditions evaluated achieved significant reductions in binge episodes and compensatory behaviors from baseline to 8 weeks, but neither condition demonstrated significant weight loss [266].

Pharmacotherapy



Overall, strong evidence shows that second-generation antidepressants, lisdexamfetamine, and therapist-led CBT increases the likelihood of achieving abstinence. CBT and second-generation antidepressants reduce binge frequency, and second-generation antidepressants reduce obsessions and compulsions related to binge eating. Lisdexamfetamine reduces binge frequency and obsessions and compulsions related to binge eating [81].
Lisdexamfetamine
The prodrug lisdexamfetamine is the sole FDA-approved drug
          for the treatment of moderate-to-severe binge eating disorder. The FDA has withdrawn
          several investigational or approved binge eating disorder pharmacotherapies from the U.S.
          market over safety concerns and adverse effects (e.g., sibutramine, rimonabant,
          d-fenfluramine) [81].
Lisdexamfetamine improved binge-eating outcomes in several rigorously designed studies. In aggregate, patients treated with lisdexamfetamine were 2.61 times more likely to achieve binge-eating abstinence than with placebo [81]. Lisdexamfetamine led to greater reduction in binge-eating days than placebo and was associated with superior eating-related psychopathology and weight-reduction outcomes. The most common side effects reported by patients receiving lisdexamfetamine were gastrointestinal upset, sympathetic nervous system arousal, insomnia, headache, and decreased appetite [81].
Lisdexamfetamine product labeling includes a "limitation of use" that the drug is not indicated for weight loss, its effects on obesity are unknown, and similar medication classes have been associated with cardiovascular adverse events in the past. Lisdexamfetamine is also considered a controlled substance, and the product labeling includes a warning that CNS stimulants have high potential for abuse and dependence. Careful assessment and on-going monitoring for signs of misuse are indicated [261].
Another FDA-approved drug for ADHD treatment, atomoxetine, was significantly superior to placebo in reducing binge eating and achieving binge-eating remission in a small randomized controlled trial [261]. However, its use in the treatment of binge eating disorder is off-label.
Selective Serotonin Reuptake Inhibitors
SSRIs are the most frequently studied binge eating disorder medications, likely due to the efficacy and FDA approval of fluoxetine for bulimia nervosa [261]. Fluoxetine was superior on some measures of binge eating to placebo in a 6-week study, but not in a 16-week trial. In the six-week study, fluoxetine rapidly reduced binge eating versus placebo, but binge eating reduction and abstinence did not differ at study conclusion. Fluoxetine did not differ significantly from sertraline or fluvoxamine, and fluoxetine and fluvoxamine were significantly inferior to CBT alone in another trial [261].
Other SSRIs mostly fail to separate from placebo. Trials of fluvoxamine and escitalopram reported statistically significant differences in weight loss favoring the SSRI. With a mean BMI of 33–40, these patients had a mean weight loss of 2.7–3.52 pounds, which shows reports of statistically significant differences can be clinically irrelevant [261].
Adding fluoxetine or fluvoxamine to CBT or other behavioral treatments did not enhance outcomes compared with either psychological therapy alone [261]. However, the pooled results of seven second-generation antidepressant trials (five SSRIs, one duloxetine, and one bupropion) found patients receiving second-generation antidepressants were 1.67 times more likely to achieve binge-eating abstinence than those receiving placebo. Second-generation antidepressants reduced weekly binge-eating episodes by roughly two-thirds and binge-eating days per week by roughly one day (vs. placebo) [81].
Other Antidepressants
Duloxetine, a serotonin-norepinephrine reuptake inhibitor, was studied in 40 patients with binge eating disorder and comorbid depressive disorder. After 12 weeks, duloxetine (mean dose: 78.7 mg) significantly reduced weekly binge-eating days, binge-eating episodes, and severity ratings for binge eating disorder and depressive disorders compared with placebo. However, it did not differ from placebo in BMI, eating pathology, depression, or anxiety [267].
Antiepileptic Medications
In several randomized controlled trials, topiramate was significantly superior to placebo in more rapid reductions in binge eating, binge-eating remission, and weight loss. Binge-eating remissions in two topiramate studies were 64% and 58%. Adding topiramate (vs. placebo) to CBT significantly enhanced binge-eating remission rates and led to significantly and meaningfully greater weight loss [261]. Aside from lisdexamfetamine, topiramate is the only medication to consistently demonstrate substantial weight loss in patients with binge eating disorder [81].
In one randomized, placebo-controlled trial, 18 patients were randomized to 12 weeks of either phentermine/topiramate or placebo. Eating disorder behaviors, mood, and side effects were measured. Outcome measures included objective binge-eating days/week and binge abstinence. Baseline objective binge-eating days/week decreased from 16.2 to 4.2 with phentermine/topiramate versus 13.2 with placebo. Abstinence rates were 63.6% with phentermine/topiramate versus 9.1% with placebo. Other measured effects with the combination were minimal and similar to placebo [268].
The promising outcomes with topiramate are tempered by high rates of adverse events resulting in study dropout, including sympathetic nervous system arousal, headaches, sleep disturbances, and a collection of other symptoms including rash, high blood pressure, confusion, and taste aversion [81]. Dropout from topiramate is substantially reduced by adding CBT [261].
Other antiepileptics show less robust efficacy than topiramate [261]. Lamotrigine was not superior to placebo, and zonisamide was superior to placebo in more rapid binge-eating reduction and greater weight loss, but binge-eating remissions did not differ [261].
Anti-Obesity Medications
While not a binge eating disorder criterion, obesity is strongly associated with binge eating disorder in epidemiologic studies and is nearly universal in participants in binge eating disorder studies. Orlistat is a peripherally acting drug that blocks fat absorption in the gut without CNS effects. Several trials found orlistat significantly superior to placebo in enhancing weight loss, with no difference in binge eating reductions. Orlistat added to CBT significantly enhanced weight-loss outcomes but not binge eating reductions (compared with placebo). Orlistat or placebo added to behavioral weight loss therapy enhanced weight losses in obese patients without binge eating disorder, but not among obese patients with binge eating disorder [261].
Naltrexone/bupropion and liraglutide have been added as new-generation anti-obesity drugs. Liraglutide is a glucagon-like peptide 1 (GLP-1) receptor agonist that decreases inappropriate glucagon secretion, slows gastric emptying, and decreases food intake. It is approved as an adjunct to a reduced-calorie diet and increased physical activity for chronic weight management in adults who are overweight or obese with one or more comorbidity [269]. The combination naltrexone 32 mg/bupropion 360 mg is approved as an adjunct to a hypocaloric diet and increased physical activity for chronic weight management in adults with obesity or overweight and one or more weight-related comorbidity [270,271].
Disulfiram
A small 12-week trial of disulfiram 250 mg/day significantly decreased binge-eating episodes per week (7.9 pretreatment vs. 0.9 post-treatment), and 58.3% achieved binge-eating remission. However, 25% dropped out from side effects, and the remaining subjects reported drowsiness, headache, dysgeusia, tachycardia, dizziness, and nausea [272].

Non-Invasive Brain Stimulation Therapy



A small pilot study evaluated single-session transcranial direct current stimulation of the right dorsolateral PFC compared with sham therapy. Transcranial stimulation decreased craving for sweets, savory proteins, and food overall (with the strongest reductions in men), and significantly reduced desire to binge eat in men the day of active treatment. Greater reductions in craving and food intake correlated with less eating for reward motives and greater intent to restrict calories, respectively. Stimulation of the brain may recruit mechanisms that enhanced cognitive control and/or reduced the need for reward. Transcranial direct current stimulation in binge eating disorder was safe, and the results support evaluation of multi-session therapy [273].

Surgical Interventions



Bariatric surgery is a treatment option for binge eating
          disorder with severe obesity (BMI ≥40 or BMI ≥35 with comorbid conditions). In the past,
          an eating disorder diagnosis was a contraindication to bariatric surgery, but this
          restriction has been relaxed. The disability and difficulty achieving stable weight loss
          with standard behavioral interventions has increasingly led to surgery candidates with
          binge eating disorder [245,274]. Bariatric surgery can be suitable for
          selected patients with binge eating disorder, but the extent of weight loss depends on
          post-surgery binge episode reduction, and 20% to 40% fail to lose sufficient weight or
          regain significant weight post-surgery [275]. Patients may experience emergent post-bariatric surgery psychiatric comorbidities.
          Considering the demonstrable and durable behavioral and neuroplastic changes associated
          with addictive eating behavior, obesity treatment is not realistic for some of these
          patients [276].

Overeaters Anonymous



Overeaters Anonymous (OA) is a 12-step program for compulsive overeaters. Binge eating is viewed as a physical, spiritual, and emotional disorder, and OA proposes recovery through change that promotes physical, spiritual, and emotional well-being. Members have stated the tools for spiritual and emotional work provided in OA were essential to recovery. Secure attachment experiences are very likely to occur within OA, in which safe ground is provided and positive attachment figures are accessible. These factors facilitate a corrective emotional experience that compensates for childhood rejection and time spent with a caregiver who lacked the emotional availability required for the creation of a secure attachment [277].
The contribution of secure attachment figures to binge-eating recovery is consistent with other research that connects emotional overeating in women to attachment-related themes of relationship history, addiction as coping mechanism for insecure attachment, emotional eating as reminiscent of ambivalent attachment, and emotional hunger [278].



97. COMPULSIVE BUYING DISORDER



Compulsive buying disorder, also termed shopping addiction, pathologic buying, or compulsive buying, is characterized by excessive or poorly controlled preoccupations and urges to spend. The excessive, impulsive, and uncontrollable purchase of products persists despite severe psychological, social, occupational, or financial consequences [279,280].
EPIDEMIOLOGY AND RISK FACTORS



The prevalence of compulsive buying disorder in the United States is 5.8% to 8.9% [281,282]. However, estimating compulsive buying disorder prevalence is difficult because standardized diagnostic criteria are lacking. Current definitions are based on similarities between compulsive buying disorder and substance/behavioral addictions, OCD, and eating disorders [280].
The prevalence of compulsive buying has increased worldwide in the past two last decades. The pooled results of 40 compulsive buying prevalence studies from 16 countries found rates of 4.9% in adults, 8.3% in university students, and 12.3% in shopping-specific samples (e.g., shopping mall visitors). Younger age and female sex were associated with increased risk, but prevalence rates in the United States and other studied countries did not differ [283].
In one study, among 1,441 shopping mall visitors, the rate
        of compulsive buying disorder was 8.7% [283]. Compared with non-compulsive buyers, compulsive buyers were younger, less educated, more
        likely female, and more likely to have used licit and illicit substances. They also showed
        higher levels of impulsivity and obsessive-compulsive symptoms, lower levels of well-being
        and self-esteem, and greater psychological distress. Patients identified as compulsive
        buyers were five times more likely to meet diagnostic criteria for borderline personality
        disorder. These findings suggest that, among shopping mall visitors, compulsive buyers are
        prevalent and have high rates of important indicators for psychopathology [283].

COMORBIDITY



Comorbidities associated with compulsive buying disorder include [281,284]:
    
	Mood disorders (21% to 100%)
	Personality disorders (60%)
	Anxiety disorders (40%)
	Substance use disorders (24% to 46%)
	Eating disorders (8% to 85%)
	Impulse control disorders (35%)


Patient samples show positive associations between compulsive buying disorder and bulimia nervosa, substance use disorders, gambling disorder, and impulse control disorders (e.g., intermittent explosive disorder). Compulsive buying disorder and ADHD are highly comorbid in both community and clinical samples. Patients with compulsive buying disorder also suffer high comorbidity with depressive and anxiety disorders, OCD, and hoarding disorder [285].
In a comparison of outpatients with compulsive buying disorder, inpatients without compulsive buying disorder, and healthy controls, the patients with and without compulsive buying disorder did not differ in borderline personality disorder symptoms, ADHD symptoms, or self-harming behaviors. Current impulse control disorder diagnosis was three times greater in patients with compulsive buying disorder than those without or control groups, despite patients with compulsive buying disorder perceiving themselves as being no more impulsive than either comparison groups [285].

CLINICAL CHARACTERISTICS



Compulsive buying is a chronic, repetitive behavior that
        becomes a primary response to negative events and feelings [286]. Four distinct phases in compulsive buying
        events are described: anticipation, preparation, shopping, and spending. Negative emotions,
        such as anger, anxiety, boredom, and self-critical thought, were the most common antecedents
        to shopping binges, with euphoria or relief from negative emotions the most common immediate
        effects [281].
Unlike ordinary consumers with primary buying motives of value and usefulness, compulsive buyers make purchases to elevate their mood, cope with stress, gain social approval/recognition, and/or improve their self-image [287,288]. Compulsive buying through the Internet is motivated by immediate gratification, ability to buy unobserved and avoid social interactions, and the vast number of products [22]. Compulsive buying disorder is driven by mood-modifying motivation—not excessive spending or materialism alone. It can lead to serious adverse outcomes, including substantial debt, relationship problems, elevated risks of criminal behavior, and suicide attempts [289]. Emotional consequences from protracted compulsive buying include shame, guilt, and regret/remorse over purchases and failed efforts to stop [215,280].
The role of impulsivity in compulsive buying disorder is demonstrated, characterized by novelty-seeking, acting rashly without considering future consequences, and approach behavior triggered by high sensitivity to reward stimuli. Other data suggest correlations between compulsive buying disorder and positive/negative urgency (i.e., the tendency to act rashly while in positive/negative mood) [285].
The purchases of compulsive buyers are seldom used, and patient interest is quickly lost. However, the urge to shop and buy recurs, along with excessive, inappropriate buying sprees the patient is unable to control. Patients with compulsive buying disorder usually spend far beyond their means, leading to distress, debt, interference with employment and social functioning, relationship difficulty, and occasionally, criminal behavior such as fraud or embezzlement [285].
Sociodemographic and personality characteristics may help determine different clinical subtypes of compulsive buying disorder to consider during assessment and treatment planning. Three clusters of compulsive buying disorder were identified among patients attending a specialized treatment program [290]:
    
	Male compulsive buyers: The highest prevalence of comorbid gambling disorder and the lowest levels of reward dependence
	Female, low dysfunctional: Mainly employed women, with the highest level of education, the oldest age of onset, the lowest scores in harm avoidance, and the highest levels of persistence, self-directedness, and cooper-ativeness
	Female, highly dysfunctional: The youngest age of onset, the highest levels of comorbid psychopathology and harm avoidance, and the lowest scores in self-directedness


Comparisons with Other Behavioral Addictions



A study compared characteristics of patients seeking treatment for compulsive buying disorder, gambling disorder, Internet gaming disorder, Internet addiction, or sexual addiction. The results show that although compulsive buying disorder could likely be related to other addictive behaviors, significant differences in its phenomenology exist. Compulsive buying disorder is characterized by a higher proportion of women, older age of onset, poorer general psychopathologic state, higher levels of novelty seeking and harm avoidance, and moderate levels of reward dependence, persistence, and cooperativeness. In this sense, patients with compulsive buying disorder could be described as curious, easily bored, impulsive, and active seekers of new stimuli and reward. At the same time, these patients show pessimism and worry in anticipation of upcoming challenges [280].
Clinical differences were lower compared with sex addiction and higher compared with gambling disorder and Internet gaming disorder. Compulsive buying disorder and sexual addiction showed similar profiles, with their psychopathologic symptoms and personality scores being clearly worse than for gambling and Internet gaming disorder. In behavioral addictions, impulsivity is a core feature, but multiple studies also show high levels of compulsivity [291,292]. This study showed the combination of impulsive/compulsive symptoms is especially prominent in compulsive buying disorder and sex addiction [280]. In hoarding, one of the most commonly reported symptoms is acquiring behavior, and other studies have identified numerous similarities between hoarding and compulsive buying disorder [293].
Gambling disorder and compulsive buying disorder share features, including the urge to achieve immediate gratification or relieve negative emotion through impulsive/compulsive behavior, early onset of problematic addictive behavior, and impaired money management skills [280]. The inability to resist an impulse, drive, or temptation to perform a harmful act is an essential feature of most behavioral addictions [46].
Online compulsive buying disorder was studied in 240 female subjects. The relationship between excitability from shopping and pathologic online buying was partially mediated by expectancies for online shopping (i.e., the expectation that online buying will satisfy urges for excitement, distress relief, or mood elevation). Craving and pathologic online buying were strongly correlated, and increased cue-reactivity (i.e., craving after presentation of online shopping images) was observed solely in individuals scoring high for online compulsive buying disorder. This mediation model explained most of the variance for tendency to develop online compulsive buying disorder [294].


PATHOGENESIS AND PATHOPHYSIOLOGY



A breakthrough in the understanding of the pathogenesis of compulsive buying disorder came from Parkinson disease studies, in which some patients prescribed dopaminergic agents developed compulsive buying behavior. This suggests dopamine plays a role in compulsive buying, similar to substance use disorders. This parallel to substance addiction is supported by the finding that the brain does not distinguish between dopamine release in the nucleus accumbens and ventral tegmental area secondary to drug use or experience (like shopping) [295]. Furthermore, functional neuroimaging studies have shown that shopping activates many of the same brain regions as drugs of abuse, specifically the mesocorticolimbic system and the amygdala [296]. Evidence suggests that behavioral addictions may lead to neuroadaptations similar to those reported with substance use disorder, including a hijacking of the neural circuits responsible for the natural reward pathways. If a drug or experience is hyperstimulating, this neuroadaptation (namely, down-regulation of dopamine receptors) occurs with repeated exposures [282].
Different emotional (e.g., pleasure seeking, escape of negative emotions) and cognitive (e.g., impulsivity, self-regulation, decision-making deficits) mechanisms contribute to the development and maintenance of compulsive buying disorder. A growing number of researchers emphasize that compulsive buying disorder shares several key characteristics with other behavioral addictions, including preoccupation with the behavior, diminished control over the behavior, repeated unsuccessful attempts to cut down or stop the behavior, tolerance, withdrawal, and adverse psychosocial consequences. Importantly, cue-reactivity and craving has been demonstrated in individuals with compulsive buying disorder [294]. As discussed, Internet characteristics seem to encourage compulsive buying, with greater and more rapid excitation, gratification and reward response, buying opportunity 24 hours per day, buying from the convenience of home, and easy payment that can lead to unplanned overspending [294].
Brain imaging studies of compulsive buying disorder and other behavioral addictions have consistently found frontoparietal region, reward processing, and limbic system abnormalities, also commonly observed in substance use disorders [280]. Neurocognitive data suggest that subjects with compulsive buying disorder have impairments in response inhibition, risk adjustment during decision-making, and spatial working memory. Problems in these distinct cognitive domains support a neurobiologic overlap between compulsive buying and other behavioral and substance addictions [85].
As discussed, Gray's reinforcement sensitivity theory states that a hyper-responsive behavioral system predisposes individuals to engage in impulsive behaviors [297]. It has also been used to explain the addictive processes underlying compulsive buying disorder; both reinforcement and punishment systems seem to participate in the onset and development of this disorder [298]. Dysfunctional emotional regulation is also implied in the phenotype of behavioral addictions, particularly in aspects such as managing cravings and withdrawal symptoms [280].
Research indicates that individuals with high reward sensitivity are motivated to engage in behaviors that provide internal reinforcement (enhancement/winning motives) and external reinforcement (social motives). Similarly, greater compulsive buying tendencies have been positively associated with reward sensitivity, which has been reported to be a powerful predictor of disorder severity [46,299].
College students meeting the criteria for compulsive buying have shown greater psychiatric comorbidity, increased stress, and worse physical health [46]. Individuals with greater punishment sensitivity are vulnerable to negative emotions (e.g., frustration, anxiety, fear, sadness), and compulsive buying may serve as a form of negative reinforcement [46].

DIAGNOSIS



Compulsive buying disorder is characterized by a maladaptive preoccupation with buying and shopping and by repetitive purchasing of consumer goods to relieve stress, to escape from negative feelings, and to enhance a poor sense of self [285]. These patients engage in persistent, excessive, impulsive, and uncontrollable purchase of products despite severe psychological, interpersonal, social, occupational, and financial consequences [46].
Compulsive buying disorder was classified in the DSM-III-R
        as an impulse control disorder not elsewhere specified, but it was omitted from the DSM-5
          [11,300]. Since 2013, research demonstrates that compulsive buying disorder has
        several features that characterize addictions, including cue reactivity and cravings [289].
Although not recognized in the DSM-5 as a diagnostic entity, the following diagnostic criteria have been proposed for compulsive buying [85,282,284]:
    
	Frequent, maladaptive preoccupation with, or engagement in, buying; intrusive, irresistible, "senseless" buying impulses
	Clearly buying more than needed or can be afforded
	Distress related to buying behavior
	Significant interference with work or social functioning
	The buying behavior does not occur exclusively during hypomanic or manic episodes


The YBOCS-Shopping Version provides a robust, sensitive measure of compulsive buying disorder treatment response and can be used in the clinical screening of compulsive buying disorder [301].

TREATMENT



Psychological Interventions



Studies suggest that CBT, dialectical behavior therapy, and psychodynamic psychotherapy may have promising results in treating compulsive buying disorder [282,302]. CBT focuses on identifying factors that maintain and reinforce the problematic buying behavior and delineates strategies for controlling impulsive spending. Maintaining a diary to identify triggers, describe the shopping behavior itself, and record the consequences of compulsive shopping assists patients in understanding behaviors from a different perspective. Additional options include 12-step programs such as Debtors Anonymous, debt consolidation, and credit counseling [282,303].
Group Psychotherapy
Group psychotherapy that uses a CBT approach or
          cognitive-behavioral methods within an eclectic approach appears beneficial, with durable
          improvements in reducing distress associated with compulsive buying disorder and
          maladaptive buying behavior. Research suggests that impulse control training should be a
          core component of compulsive buying disorder treatment [289]. Attrition rates show that group psychotherapy is not acceptable to
          all patients with compulsive buying disorder; patient choice and suitability are important
          considerations [289].
Stepped Care Delivery Model
Evidence suggests that a low-intensity, guided self-help
          approach to treating compulsive buying disorder was comparable to high-intensity group
          therapy. If patients can be treated with effective, brief, and less intensive
          psychological interventions first, this may increase service throughput and efficiency
            [304]. Studies of Internet-based,
          therapist-assisted self-help programs also usefully mimic the shift of behavior in online
          shopping [305]. Research indicates that
          excitability regarding online shopping and compulsive buying disorder are mediated by
          Internet use expectancies [294].
          Treatments clearly need to reflect the context within which compulsive buying occurs [289].
Effect of Reward and Punishment Sensitivity on Treatment Response
Reward and punishment sensitivity was studied for impact
          on treatment outcome (12 weekly CBT sessions) in female patients with compulsive buying
          disorder or gambling disorder [46]. In
          compulsive buying disorder, higher reward sensitivity was related to poorer treatment
          adherence but reduced risk of dropout. Patients were likely to have stronger intrusive
          urges to buy, interfering with ability to curb buying behavior and carry out practice
          homework for CBT. The lower dropout risk may reflect patient motivation by social factors,
          with patients more likely to form a therapeutic alliance and not abandon treatment. High
          punishment sensitivity correlated with harm avoidance; these patients had increased risk
          of treatment drop-out.
Among all patients, high reward and punishment sensitivity was associated with greater psychopathology; worse psychological adjustment and treatment outcomes; higher novelty-seeking, persistence, and self-transcendence; and low self-directedness and cooperativeness. These results suggest patient response to CBT is conditioned by sensitivity to reward and punishment; compulsive buying disorder and gambling disorder shared this phenotype. This information could be incorporated into targeted interventions to strengthen CBT efficacy in compulsive buying disorder [46].

Pharmacologic Interventions



A review of compulsive buying disorder treatment found few
          published pharmacotherapy studies. SSRI antidepressants are the most-studied
          pharmacotherapy, based on the same premise as their use in other behavioral addictions
            [85]. Evaluations of citalopram,
          escitalopram, and fluvoxamine have reported mostly negative results, and clinicians should
          consider psychotherapeutic options before pharmacotherapy [289]. A systematic review of treatment
          studies found that group CBT is effective in reducing symptoms of compulsive buying
          disorder, whereas pharmacotherapy with SSRIs or topiramate did not indicate superiority
          over placebo [306]. One literature review
          found that a combination of antidepressants and CBT is effective for management of
          compulsive buying disorder. Serotoninergic antidepressants are effective as monotherapy
            [302].



98. TRICHOTILLOMANIA (HAIR PULLING DISORDER)



Trichotillomania is the repetitive pulling out of one's own hair, leading to hair loss and functional impairment. Although documented in the medical literature since the 19th century, trichotillomania has received little research attention [307]. In clinical settings, the preferred term for this condition is ''hair pulling disorder'' [308].
EPIDEMIOLOGY



Community prevalence studies suggest that trichotillomania
        occurs in 0.5% to 2.0% of the population [309,310]. Lifetime prevalence is estimated
        to be 1% to 3% [311]. In adults,
        trichotillomania predominately affects women (4:1 female to male), but childhood
        trichotillomania shows equal sex distribution [309,310]. As a behavior,
        hair pulling appears quite common and often presents along a continuum from mild to severe.
        When hair pulling meets the criteria for trichotillomania, interventions should be
        considered [312].

CLINICAL FEATURES



The typical age of onset for trichotillomania is consistently found to be 10 to 13 years of age. The natural history may vary, but untreated trichotillomania is usually a chronic disorder with fluctuating intensity; studies show an average illness duration of 22 years. Symptom intensity usually waxes and wanes, but persists without treatment [312,313].
With hair pulling in trichotillomania, the scalp is the most
        common site (72.8% of patients) followed by the eyebrows (56.4%) and the pubic region
        (50.7%) [312]. Triggers to pull can be
        sensory (e.g., physical sensations on the scalp, hair thickness, length, and location),
        emotional (e.g., feeling anxious, bored, tense, angry), or cognitive (e.g., thoughts about
        hair and appearance, rigid thinking, cognitive errors). Many patients report not being fully
        aware of their pulling behaviors at least some of the time—a phenomenon termed "automatic"
        pulling. "Focused" pulling, in contrast, generally occurs when the patient sees or feels a
        hair that is "not right" or if the hair feels coarse, irregular, or "out of place" [312,314].
The inability to stop hair pulling and the resultant alopecia can lead to low self-esteem, psychosocial dysfunction, and social anxiety. Individuals commonly report failing to pursue job advancements or avoiding job interviews because of the pulling and/or their appearance. A low or very low quality of life is reported by close to 33% of adults with trichotillomania [315]. In patients with trichotillomania, greater functional impairment is associated with later symptom onset, lower quality of life, and worse disease severity [316].
Unwanted medical consequences from trichotillomania include skin damage or infection that results from using sharp instruments (e.g., tweezers, needles) to pull hair. More than 20% of patients eat hair after pulling it out (trichophagia); gastrointestinal obstruction and formation of intestinal hair-balls (trichobezoars) can ensue, requiring surgical intervention in extreme cases [317].

COMORBIDITY



Patients with trichotillomania have high rates of
        comorbidity, including major depressive disorder (39% to 65%), anxiety disorders (27% to
        32%), and substance use disorders (15% to 19%). Trichotillomania is often misdiagnosed as
        OCD. Rates of comorbid OCD are significantly higher in clinical (13% to 27%) than community
        (1% to 3%) populations [312,318].
The age of trichotillomania onset is generally earlier than
        its common comorbidities. In a large trichotillomania survey, patients sought to alleviate
        negative feelings associated with hair pulling through use of tobacco products (17.7%),
        alcohol (14.1%), or illicit drugs (6.0%). Also, 83% reported anxiety and 70% reported
        depression due to pulling, indicating that clinicians should screen for trichotillomania and
        the secondary manifestations of the behavior to better ensure successful treatment outcomes
          [318,319].

PATHOPHYSIOLOGY



The similarity between repetitive motor symptoms of hair pulling and repetitive compulsive rituals in OCD led to proposals that both disorders shared common neurobiologic pathways. However, evidence indicates that trichotillomania and OCD are distinct. In contrast to OCD, patients with trichotillomania are more commonly female, and body-focused repetitive behavior disorders (e.g., skin picking, compulsive nail biting) more frequently occur in these patients and their first-degree relatives. In OCD, compulsions are often driven by intrusive and obsessional thoughts, which are seldom found in patients with trichotillomania and are not listed in diagnostic criteria. The typical age of onset is early adolescence for trichotillomania and late adolescence for OCD. Treatment response also differs, with SSRIs effective in OCD but not trichotillomania [320,321].
Hair pulling is considered a means of escaping or avoiding aversive experiences, and the temporary relief from negative emotions can maintain the behavior through a cycle of negative reinforcement. Patients with trichotillomania have demonstrated greater difficulty regulating negative affective states than controls. In some individuals, boredom may trigger hair pulling. Some have hypothesized that in a subgroup of patients, hair pulling alleviates negative emotions resulting from perfectionism and an inability to relax, with pulling serving the function of releasing tension [322].
In the few trichotillomania neuroimaging studies conducted, patients with trichotillomania showed volume deficits and disorganization in neurocircuits that mediate affective regulation, motor habit generation, and suppression (compared with healthy controls) [323]. An analysis of MRI scans of 23 girls/women with trichotillomania (compared with 16 healthy controls) implicated somatosensory, sensorimotor, and frontal-striatal circuitry, and partially overlapped with structural connectivity findings in OCD [324]. One study sought to determine whether recently identified subtypes of trichotillomania mapped to any unique neurobiological underpinnings [325]. In this study, 193 adults with trichotillomania and 58 healthy controls were recruited for a between-group comparison using structural neuroimaging. Differences in whole brain structure were compared across the subtypes, while controlling for age, sex, scanning site, and intracranial volume. Patients with trichotillomania with low awareness demonstrated increased cortical volume in the lateral occipital lobes compared to controls. Additionally, impulsive/perfectionist patients showed relative decreased volume near the lingual gyrus of the interior occipital-parietal lobe compared with controls [325]. Another study of subjects with trichotillomania failed to identify abnormalities in implicit learning or striatal/hippocampal activation, characteristics of OCD [326].

DIAGNOSIS



Trichotillomania was not officially endorsed as a mental health disorder by the APA until 1987, when it was included in the DSM-III-R as an impulse control disorder not elsewhere classified [300]. Trichotillomania was moved to the chapter on Obsessive-Compulsive and Related Disorders in the DSM-5, alongside OCD, excoriation disorder, body dysmorphic disorder, and hoarding disorder [11]. As discussed, this designation of trichotillomania as an OCD-related disorder can be misleading.
One trichotillomania criterion in the DSM-IV was "an increasing sense of tension prior to hair pulling or when resisting the urge; pleasure, gratification, or relief when pulling out hair" [256]. The DSM-5 omitted this criterion because not all trichotillomania sufferers had this experience [308]. The DSM-5-TR criteria are [11]:
    
	Recurrent pulling out of one's hair, resulting in hair loss
	Repeated attempts to decrease or stop hair pulling
	The hair pulling causes clinically significant distress or impairment in social, occupational, or other important areas of functioning
	The hair pulling or hair loss is not attributable to another medical condition (e.g., a dermatologic condition)
	The hair pulling is not better explained by the symptoms of another mental disorder (e.g., attempts to improve a perceived defect or flaw in appearance in body dysmorphic disorder)



TREATMENT



Persons with trichotillomania rarely seek professional mental health treatment, largely due to concerns that providers do not understand the disorder or fears over the reactions of professionals. Others avoid seeking help from social embarrassment, believing their condition is just a bad habit or that it is untreatable. With early diagnosis and appropriate treatment, up to 50% of patients may attain at least short-term symptom reduction [307].
As noted, trichotillomania often co-occurs with anxiety disorders, and persons with trichotillomania frequently report their hair-pulling worsens during increased anxiety. Adult patients with trichotillomania and comorbid anxiety disorders show significantly worse hair pulling symptoms, are likely to have co-occurring depression and first-degree relatives with OCD, and show significantly worse motor inhibition. Male patients with trichotillomania are more likely to have substance use disorder comorbidity, older age, and marriage status than female patients [313,327].
Psychological Interventions



The evidence base for psychotherapy in trichotillomania is small, and habit reversal therapy has the greatest empirical support. Habit reversal therapy is a behavioral therapy initially introduced for the treatment of nervous habits and tics. The core components of habit reversal therapy include self-monitoring (e.g., asking the patient to track hair-pulling or skin-picking events), awareness training, competing response training, and stimulus control procedures (e.g., removing hair-pulling or skin-picking cues from the patient's environment) [322].
Habit reversal therapy is generally delivered in weekly 60-minute sessions for 4 to 22 weeks, with more frequent sessions for patients with greater symptom severity. It can be delivered individually, in a group format, or online using a self-help manual [328]. The clinical benefits of trichotillomania symptom reduction have been augmented by adding components of acceptance and commitment therapy or dialectical behavior therapy [329,330]. Patient gains from habit reversal therapy are usually maintained for three to six months. Many clinicians combine habit reversal therapy and CBT, but published data support habit reversal therapy use as a stand-alone, first-line psychotherapy approach in trichotillomania [307]. One small study reported success combining metacognitive therapy with habit-reversal techniques for treatment of trichotillomania [331].

Pharmacologic Interventions



The classification of trichotillomania as an OCD-spectrum disorder has interfered with identifying effective drug treatment. SSRIs have been repeatedly evaluated in trichotillomania, without benefit [308]. The only antidepressant with partial efficacy in trichotillomania is clomipramine, a tricyclic agent [332]. An update of this review found that while there may be beneficial treatment effects for NAC, clomipramine, and olanzapine in adults, the results were based on small sample sizes [333].
Clinical experience and results from a single clinical trial indicate that NAC (1,200 mg twice daily) can reduce hair-pulling urges and may be considered as initial pharmacotherapy. Importantly, NAC may require daily adherence for up to nine weeks for benefits to appear. NAC is well-tolerated, with generally mild side effects of abdominal bloating and flatulence [334]. An updated literature review found that while NAC has proven successful for treatment of trichotillomania, the data are derived from few clinical trials and case reports assessing small numbers of patients [335].

Evidence Based Practice Recommendation

A Cochrane Review found that insufficient evidence from meta-analysis
            to confirm or refute the efficacy of any agent or class of medication for the treatment
            of trichotillomania in adults, children, or adolescents. Preliminary evidence suggests
            there may be beneficial treatment effects for N-acetylcysteine, clomipramine, and olanzapine in adults based on four
            trials, albeit with relatively small sample sizes.
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD007662.pub2/full
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The atypical antipsychotic olanzapine was evaluated over 12 weeks (mean dose: 10.8 mg/day) and showed significant reductions in trichotillomania symptoms compared with placebo [336]. The propensity to cause metabolic syndrome requires that benefits be carefully weighed against this drug's side effect profile [307].
Dronabinol is synthetic delta-9 tetrahydrocannabinol (THC), the primary psychoactive constituent of cannabis. THC binds to cannabinoid receptors (CB); CB1 receptor activation inhibits glutamate overproduction and resultant excitotoxicity implicated in trichotillomania [308]. A 12-week uncontrolled trial of dronabinol (mean dose: 11.6 mg/day) led to marked reductions in trichotillomania symptoms. Side effects of mild sedation were reported, and no significant effects were found on memory, attention, executive function, or psychomotor speed [337]. Thirty-four adults with trichotillomania were recruited for a randomized, double-blind, placebo-controlled study. Participants received 10-week treatment either with dronabinol (5–15 mg/day) or placebo. Both dronabinol and placebo treatment were associated with significant reductions in symptoms, but dronabinol did not differ significantly from placebo on any measure of efficacy [338].



99. KLEPTOMANIA (COMPULSIVE STEALING)



Kleptomania is characterized by repetitive stealing behavior and is associated with severe adverse outcomes, including incarceration and increased rates of suicidal behavior [339]. Persons with kleptomania differ from ordinary shoplifters because their stealing is motivated by symptom relief and not personal gain [340].
Persons with kleptomania mostly steal from stores, usually items of little value, and then discard, hoard, secretly return, or give the items away. The urge to steal may be resisted when immediate arrest is likely, but the odds of apprehension are usually not fully considered. The exhilaration, gratification, or relief experienced during the theft is short-lived, followed by feelings of guilt, remorse, or depression [340].
EPIDEMIOLOGY, RISK FACTORS, AND COMORBIDITY



The commonly quoted kleptomania prevalence of 0.6% in the general population was extrapolated from study data of patients with eating disorders [341]. A 2010 college student survey found a lower kleptomania prevalence rate of 0.38% [342]. This latter figure is likely more accurate because it was not derived from a specific subpopulation [341]. Among those arrested for shoplifting, kleptomania rates have ranged from 0% to 8%. This may be falsely low due to incomplete psychiatric evaluation, lack of strict diagnostic criteria for kleptomania, and/or selection bias [340].
In contrast to community prevalence rates, studies of patients with psychiatric disorders suggest prevalence rates of kleptomania sufficient to potentially represent a public health concern. Among 203 inpatients with diverse psychiatric disorders, 7.8% met current and 9.3% met lifetime criteria for a diagnosis for kleptomania. The similar current and lifetime prevalence suggests that untreated kleptomania is chronic. Other studies show increased rates of kleptomania in patients with depression (3.7%), alcohol use disorder (3.8%), and gambling disorder (2.1% to 5%) [340,343].
Most kleptomania studies report female predominance. However, women are more likely to seek professional help, and the legal system is more likely to send female shoplifters for psychiatric evaluation and male shoplifters to jail [340]. So, the true prevalences in men and women may be more similar than reported. Among 101 adults meeting DSM-IV kleptomania criteria (73.3% female), the mean age of shoplifting onset was 19.4 years, persisting an average 8.2 years before full diagnostic criteria were met [344].

CLINICAL CHARACTERISTICS AND ILLNESS COURSE



The average age for stealing behavior onset is adolescence, with the first professional evaluation in the mid- to late-30s. Women tend to present for evaluation at a younger age than men. The extended length of time between onset and mental health evaluation reinforces the guilt, shame, and secrecy involved in this disorder [340].
Little data are available on the natural history of kleptomania, but three patterns have been described [11]:
    
	Sporadic: Brief episodes of kleptomanic behavior punctuating long periods of remission
	Episodic: Relatively equal, protracted periods of kleptomanic behavior alternating with remission
	Chronic: Long-term kleptomania with some degree of fluctuation in the behavior


Up to 68.2% of individuals report the value of stolen items increases over time, suggesting tolerance. Most persons with kleptomania unsuccessfully attempt to stop stealing; these failed efforts contribute to feelings of shame and guilt [340].
A study of persons interviewed after apprehension for theft found that shoplifters and kleptomaniacs differed by mean age (27 years vs. 41 years) and male proportion (58% vs. 32.4%). Approximately 20% had not stolen for personal use and had discarded the object. Both groups reported the same level of impulsivity and "a feeling of not being oneself," but those with kleptomania reported a greater number of thefts than shoplifters, reflecting the compulsive aspect of the disorder [341,345].
Consequences



One study found 24% of persons with kleptomania had attempted suicide, of which 92% attributed the attempt to kleptomania itself [341]. Suicide attempts were associated with comorbid bipolar disorder, other impulse control disorders, and personality disorders (especially borderline and narcissistic). These syndromes share neurobiologic deficits in executive function that also typify kleptomania. Unlike earlier studies, anxiety, depression, and substance use disorders did not correlate with increased risk of suicide attempt. Data on suicides were not included, and this group may have been under-represented. Legal problems did not correlate with suicide risk, but patients who complete suicide after arrest or conviction have been reported. Other suicide risk factors in patients with kleptomania include shame, poor self-esteem, high levels of impulsivity and disinhibition, and social isolation [341,346].
Kleptomania is associated with significant legal consequences. In one study, common legal consequences included being arrested (68.3%), arrested but not convicted (36.6%), convicted and incarcerated after conviction (20.8%), and convicted but not incarcerated after conviction (10.9%) [344].


PATHOPHYSIOLOGY



Evidence increasingly supports kleptomania as a behavioral addiction, and kleptomania shares several features with substance use disorders [340,341]:
    
	Urges to engage in behaviors with negative consequences
	Mounting tension unless the behavior is completed
	Rapid but temporary urge reduction following the behavior
	Return of the urge
	External and unique behavioral cues
	Secondary conditioning by external and internal cues (dysphoria, boredom)
	A hedonic quality earlier in the natural history


Substance use disorders are highly comorbid in patients with kleptomania (29% to 50%), and patients with kleptomania often have first-degree relatives with substance use disorders. Kleptomania responds to the anti-craving drug naltrexone, an opioid antagonist used in opioid and alcohol use disorders. In contrast, opioid agonists (tramadol, morphine), but not antagonists, have efficacy in OCD [340,347,348].
Clinical subtypes of kleptomania have been identified, based on the underlying drive of the behavior [341,349]:
    
	Urges often triggered by external cues (around 50% of patients), closely resembles substance use disorders
	Emotional states of feeling bored, lonely, anxious, or depressed (10% of patients) that resembles affective spectrum disorder. However, patients with this subtype describe their behavior driven by a need to "escape" similar to patients with substance use disorder who experience relief from craving.
	A combination of urges and emotion states (40% of patients), with urges to steal occurring during specific emotional states only



DIAGNOSIS



Kleptomania is a secretive disorder with a hidden nature. Patients often present for treatment from legal coercion after being arrested for shoplifting. The diagnosis is often missed in routine psychiatric evaluations, and clinicians do not usually inquire about it. Patients with kleptomania often do not initiate disclosure of the behavior, even when they are already in psychiatric treatment for another disorder, because of shame about their behavior [341]. One study found only 42% of married individuals with kleptomania had told their spouses about the behavior [340].
The 2000 DSM-IV-TR diagnostic category of impulse-control disorders not elsewhere classified was renamed disruptive, impulse-control, and conduct disorders in the DSM-5 and expanded to include oppositional defiant disorder, intermittent explosive disorder, conduct disorder, antisocial personality disorder, pyromania, and kleptomania [11,256]. Instead of assigning kleptomania to a work group, the DSM-5 Study Group placed it in this ill-fitting diagnostic category. Data that show similarity between kleptomania and conduct disorder or intermittent explosive disorder are virtually non-existent [183].
The DSM-5-TR diagnostic criteria for kleptomania are [11]:
    
	Recurrent failure to resist impulses to steal objects that are not needed for personal use or for their monetary value
	Increasing sense of tension immediately before committing the theft
	Pleasure, gratification, or relief at the time of committing the theft
	Stealing not committed to express anger or vengeance and is not in response to a delusion or a hallucination
	Stealing not better explained by conduct disorder, a manic episode, or antisocial personality disorder


Differential Diagnoses



Kleptomania should be distinguished from ordinary theft, whereby stealing is motivated by the value of the object regardless of whether it was planned or impulsive. Shoplifting and ordinary theft are common, but kleptomania is rare. Some individuals feign symptoms of kleptomania to avoid criminal prosecution, and malingering should be ruled out. Stealing in the context of conduct disorder or antisocial personality disorder is a pattern of antisocial behavior; stealing in the context of acute psychiatric or cognitive symptoms should be distinguished from kleptomania [11,341].
Kleptomania is easy to mis- or overdiagnose because most diagnostic criteria are based on self-report, which is difficult to objectively confirm. Determination that stealing is not committed to express anger or vengeance may require several sessions to understand patient motives for the behavior, as patients are usually secretive and may not be consciously aware of their motive at the time of assessment [350].


TREATMENT



Successful treatment of kleptomania involves educating patients that they have an illness that is likely to become lifelong without treatment [349]. Psychotherapy should anticipate that, in some patients, kleptomania has become a part of their identity and gives them self-esteem and temporary relief. This should not be ignored when helping patients develop healthy coping skills to handle distress and should be discussed throughout the course of treatment [341,349].
Because kleptomania is a relatively rare psychiatric disorder, few studies have evaluated psychosocial and pharmacologic treatments and empirically validated treatment options remain lacking. Most published treatment suggestions for kleptomania are extrapolated from conceptual models for substance use disorders, OCD-related or affective disorders, or ADHD [341].
Preliminary data from treatment-seeking patients show gender differences in clinical features and comorbid disorders that may reflect biologic and sociocultural factors with implication for prevention and treatment. Women and men with kleptomania both show substantial symptom severity and functional impairment. Women are more likely than men to be married (47.1% vs. 25.9%), experience shoplifting onset at a later age (20.9 years vs. 14 years), steal household items, hoard stolen items, and have a comorbid eating disorder. Men are more likely to steal electronic goods and have another impulse-control disorder [351].
Psychological Interventions



CBT is tailored for use in the treatment of kleptomania by applying the following strategies [340]:
      
	Overt sensitization: The patient is instructed to imagine stealing and then to imagine a negative outcome, such as being caught or feeling nauseated or short of breath.
	Aversion therapy: Patients practice aversive breath-holding until mildly painful when experiencing a stealing urge or image.
	Systematic desensitization: The patient achieves a relaxed state through progressive muscle relaxation and is asked to imagine the different steps of a stealing episode while suggesting they can better manage the urge to steal by controlling the anxiety.


CBT or variants of cognitive and behavioral therapies seem promising for kleptomania, but large-scale studies with control groups are lacking. Furthermore, there may be a shortage of clinicians skilled in these therapies for kleptomania [340]. Findings also suggest that patients with kleptomania require longer treatment beyond the standard 6- to 12-session structure of CBT [352].

Pharmacologic Interventions



Memantine is an N-methyl-d-aspartate (NMDA)-receptor
          antagonist with promising results in substance and behavioral addictions. A small,
          uncontrolled trial in patients with kleptomania reported that after eight weeks of
          memantine (up to 30 mg/day), 91.7% met criteria for clinical response (defined as ≥35%
          improvement in symptom severity and clinician rating of improved/very much improved). All
          kleptomania disease severity scores decreased, and mood, anxiety, disability scores, and
          impulsivity improved. Memantine was generally well-tolerated, reduced shoplifting urges
          and behavior, and improved psychosocial functioning [339].
Naltrexone efficacy was evaluated after eight weeks and led to significantly greater reductions in overall kleptomania severity, stealing urges, and stealing behavior compared with placebo. The mean effective naltrexone dose was 116.7 mg/day, and 92% of subjects completed the study [353]. Naltrexone may decrease dopamine transmission in the nucleus accumbens, thus reducing the reward and reinforcement experienced with stealing and urges to steal [353].
The SSRI escitalopram has shown high response rates in uncontrolled trials, but failed to separate from placebo under double-blinded conditions [354]. Although SSRIs have been considered first-line pharmacotherapy in kleptomania, evidence indicates naltrexone is more effective, especially in patients with greater stealing urges. Patients with urges/cravings to steal and/or a family history of substance use disorders should receive a trial of naltrexone. If kleptomanic symptoms appear within the context of general impulsivity and inattentiveness in ADHD, psychostimulants can be considered. Consider antidepressants or mood stabilizers for comorbid affective disorders [341].

Twelve-Step Programs



Shoplifters Anonymous defines itself as a 12-step group for compulsive shoplifters, stealers, thieves, and kleptomaniacs. Groups under the names Compulsive Shoplifters Anonymous (CSA) and Cleptomaniacs and Shoplifters Anonymous (CASA) can also be found. Although there is little research about these groups, recommending them in conjunction with medication and individual treatment is reasonable to consider [341].



100. IATROGENIC BEHAVIORAL ADDICTIONS



As noted, impulse control disorders and behavioral addiction can emerge during treatment with dopaminergic agents. Most published cases involve patients with Parkinson disease, who at some point require the dopamine precursor levodopa or dopamine agonists.
PATIENTS WITH PARKINSON DISEASE




Evidence Based Practice Recommendation

When starting dopamine agonist therapy, patients with Parkinson
            disease and their family members and carers (as appropriate) should be given oral and
            written information about the increased risk of developing impulse control disorders
            (e.g., compulsive gambling, hypersexuality, binge eating, obsessive shopping) when
            taking dopamine agonist therapy and that these may be concealed by the person
            affected.
https://www.nice.org.uk/guidance/ng71
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Patients with Parkinson disease receiving dopaminergic therapy can develop
        behavioral side effects that include impulse control disorders. A multi-center study in 2010
        found that gambling disorder, compulsive shopping, compulsive sexual behaviors, or binge
        eating developed in 17% of patients receiving dopaminergic medications. Other behaviors
        associated with impulse control disorders included compulsive medication use (dopamine
        dysregulation syndrome) and punding (repetitive non-goal-directed simple or complex
        behaviors, including hobbyism) [355].
        Hypersensitivity to rewards has been suggested as a contributing factor to the development
        of impulse control disorders in Parkinson disease [356].
Another study of patients with Parkinson disease identified addictive behaviors in 14% of patients receiving any dopaminergic medication and 17% of patients receiving dopamine agonists. Behaviors included compulsive gambling (5%), compulsive sexual behavior (3.5%), compulsive shopping (6%), and binge-eating disorder (4%). Compulsive behaviors were more common with dopamine agonists than levodopa and other medications (17.1% vs. 6.9%). The prevalence was similar with the two most commonly used dopamine agonists, pramipexole (17.7%) and ropinirole (15.5%) [357]. Underlying susceptibility factors are suggested by the relatively small proportion of patients with Parkinson disease exposed to dopamine agonists who develop impulse control disorders. In these patients, risk factors for impulse control disorder during dopamine agonist therapy include levodopa treatment, age younger than 65 years, being unmarried, high caffeine use, family history of gambling problems, and current cigarette smoking. Other associated factors were functional impairment, depression, anxiety, obsessive-compulsive symptoms, impulsivity, and novelty-seeking. These risk factors show similarity to those reported in substance use disorders and gambling disorder and suggest common neurobiologic substrates [357].

OTHER DISORDERS



Restless legs syndrome is a common sensorimotor disorder treated with levodopa or a dopamine agonist. A case study of patients with restless legs syndrome and new-onset addictive behaviors linked to dopamine agonist therapy found that patients developed pathologic gambling, kleptomania, compulsive shopping, and hypersexuality; other adverse behavioral effects included criminality, suicidality, and marital discord. The behaviors developed over a wide range of levodopa/dopamine agonist exposures and latencies and, in some patients, persisted despite discontinuation. Some of these patients suffered devastating financial, social, and marital consequences, and the authors concluded dopamine agonist use in restless legs syndrome requires careful consideration [358].

OTHER MEDICATIONS



Aripiprazole, an atypical antipsychotic drug, has been linked to treatment-emergent pathologic gambling in eight adult male patients with schizophrenia or bipolar disorder [359]. All had histories of substance use disorders and non-pathologic gambling before taking aripiprazole. Patient histories showed aripiprazole initiation coincided with intensified urges to gamble or loss of control over gambling; discontinuation of aripiprazole coincided with cessation of severe gambling urges or loss of control [359]. While acknowledging this association, the authors of one analysis caution that since Parkinson disease is itself associated with pathologic gambling, further studies are warranted [360].

PATHOPHYSIOLOGY



When titrated to alleviate dorsal striatal motor neuron loss, dopaminergic agonist therapy may overload intact dopamine circuits in ventral cortico-striatal cognitive and limbic pathways, explaining the development of treatment-emergent addictive behaviors with these medications [361,362].
Patients with Parkinson disease who develop impulse control disorders show impairments in decisional but not motor impulsivity. Dopaminergic medications are thought to enhance learning from reward (positive feedback) and impair learning from consequences (negative feedback); this relative imbalance presents as impulsivity [357].
A 2014 report addressed the role of dopamine-3 receptor (D3R) agonist medications in impulse control disorders. This report emphasized the significantly greater link between addictive behaviors and dopamine agonists with higher D3R selectivity (pramipexole, ropinirole) compared with dopamine agonists with lower D3R selectivity (aripiprazole) [363]. D3R is implicated in motivation, physiologic and behavioral responses to drug cues, and novelty-seeking behaviors [357].

TREATMENT



In patients with Parkinson disease, behavioral addiction symptoms improve after decreasing or discontinuing dopamine agonists; however, many patients do not tolerate replacement with levodopa for treatment of motor symptoms. Compared with patients without impulse control disorders, patients with Parkinson disease and impulse control disorders are at increased risk for dopamine agonist withdrawal syndrome, characterized by craving, autonomic, and psychiatric symptoms. Efforts to manage behavioral addiction symptoms while maintaining dopamine agonist therapy have been evaluated with amantadine and naltrexone. Research shows mixed or incomplete response. Preclinical studies identified possible efficacy with the atypical antidepressant mirtazapine [357].
Continuous levodopa delivery has improved impulse control disorder symptoms and compulsive medication use. Continuous delivery of apomorphine improved pre-existing impulse control disorders, but novel or additional addictive behaviors may develop. Case reports indicate the antipsychotic agent clozapine is potentially useful [357].


101. CONCLUSION



The concept of non-substance behavioral addiction has grown in public awareness and clinical acceptance. While published research over the past decade has dramatically increased, confusion surrounds many aspects of this emerging field in behavioral health. The best available evidence has clarified several characteristics of behavioral addictions, including clinical management and how behavioral addictions resemble and differ from impulsivity, compulsivity, and substance use disorders in phenomenology and neural and cognitive features. Neuroimaging and neuropsychologic research have shown changes in brain structure and function associated with dysfunctional cognitive, affective, and behavioral processes in behavioral addictions. These findings are now forming the basis of targeted psychological and pharmacologic therapies in these patients.

Works Cited



1. 
    Marks I. Behavioural (non-chemical) addictions.Br J Addiction. 1990;85(11):1389-1394.
  

2. 
    Blaszczynski A. Commentary on: are we overpathologizing everyday life? A tenable blueprint for behavioral addiction research. J Behav Addict. 2015;4(3):142-144.
  

3. 
    Hollander E. Obsessive-Compulsive Related Disorders. Washington, DC: American Psychiatric Press; 1993.
  

4. 
    Starcevic V. Behavioural addictions: a challenge for psychopathology and psychiatric nosology. Aust N Z J Psychiatry. 2016;50(8):721-725.
  

5. 
    Cuzen NL, Stein DJ. Behavioral addiction: the nexus of impulsivity and compulsivity. In: Rosenberg KP, Feder LC (eds). Behavioral Addictions: Criteria, Evidence, and Treatment. Boston, MA: Academic Press; 2014: 19-34.
  

6. 
    Potenza MN. Should addictive disorders include non-substance-related conditions? Addiction. 2006;101(Suppl 1):142-151.
  

7. 
    American Society of Addiction Medicine. Definition of Addiction. Available at https://www.asam.org/quality-care/definition-of-addiction. Last accessed April 3, 2024.
  

8. 
    Billieux J, Deleuze J, Griffiths MD, Kuss DJ. Internet gaming addiction: the case of massively multiplayer online role-playing games. In: Carra G, el-Guebaly N, Galanter M. (eds). Textbook of Addiction Treatment: International Perspectives. Milan: Springer-Verlag; 2015.
  

9. 
    Aarseth E, Bean AM, Boonen H, et al. Scholars' open debate paper to the World Health Organization on Gaming Disorder Proposal.J Behav Addict. 2017;6(3):267-270.
  

10. 
    Yücel M, Carter A, Allen AR, et al. An interdisciplinary dialogue on gambling: perspectives on the role for neuroscience in gambling policy and treatment. Lancet Psychiatry. 2017;4(6):501-506.
  

11. 
    American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders. 5th ed. Text revision. Washington, DC: American Psychiatric Association; 2022.
  

12. 
    Taneli T, Guo Y-H, Mushtaq S. Internet gaming disorder. In: Ascher MS, Levounis P (eds). The Behavioral Addictions. Washington, DC: American Psychiatric Publishing; 2015.
  

13. 
    Young KS. Internet addiction: the emergence of a new clinical disorder. Cyberpsychol Behav Soc Netw. 1996;1(3):237-244.
  

14. 
    Musetti A, Cattivelli R, Giacobbi M, et al. Challenges in Internet addiction disorder: is a diagnosis feasible or not? Front Psychol. 2016;7:842.
  

15. 
    Griffiths MD, Kuss DJ, Billieux J, Pontes HM. The evolution of Internet addiction: a global perspective. Addict Behav. 2016;53:193-195.
  

16. 
    Griffiths MD. Social networking addiction: emerging themes and issues. J Addict Res Ther. 2013;4:5.
  

17. 
    Griffiths MD, Pontes HM, Kuss DJ. Online addictions: conceptualizations, debates, and controversies. Addicta. 2016;3:1-20.
  

18. 
    Griffiths MD. Internet abuse and internet addiction in the workplace. J Workplace Learning. 2010;22(7):463-472.
  

19. 
    Griffiths MD. Gambling technologies: prospects for problem gambling. J Gambl Stud. 1999;15(3):265-283.
  

20. 
    Starcevic V, Billieux J. Does the construct of Internet addiction reflect a single entity or a spectrum of disorders? Clin Neuropsychiatry. 2017;14(1):5-10.
  

21. 
    Suler J. The online disinhibition effect. Cyberpsychol Behav. 2004;7(3)321-326.
  

22. 
    Aboujaoude E, Salame WO. Naltrexone: a pan-addiction treatment? CNS Drugs. 2016;30(8):719-733.
  

23. 
    Grant JE, Chamberlain SR. Psychopharmacological Options for Treating Impulsivity. Available at https://www.psychiatrictimes.com/view/psychopharmacological-options-treating-impulsivity. Last accessed April 3, 2024.
  

24. 
    Smith JL, Mattick RP, Jamadar SD, Iredale JM. Deficits in behavioural inhibition in substance abuse and addiction: a meta-analysis. Drug Alcohol Depend. 2014;145:1-33.
  

25. 
    Robertson CL. Striatal Dopamine Receptors, Inhibitory Control and Methamphetamine Use Disorder. Dissertation. Los Angeles, CA; 2015.
  

26. 
    Choi JS, Shin YC, Jung WH, et al. Altered brain activity during reward anticipation in pathological gambling and obsessive-compulsive disorder. PLoS One. 2012;7(9):e45938.
  

27. 
    Stein DJ, Hollander E. Obsessive-compulsive spectrum disorders. J Clin Psychiatry. 1995;56(6):265-266.
  

28. 
    Acton GS. Measurement of impulsivity in a hierarchical model of personality traits: implications for substance use. Subst Use Misuse. 2003;38(1):67-83.
  

29. 
    Grant JE, Kim SW. Brain circuitry of compulsivity and impulsivity. CNS Spectr. 2014;19(1):21-27.
  

30. 
    Wrase J, Kahnt T, Schlagenhauf F, et al. Different neural systems adjust motor behavior in response to reward and punishment. Neuroimage. 2007;36(4):1253-1262.
  

31. 
    Fineberg NA, Chamberlain SR, Goudriaan AE, et al. New developments in human neurocognition: clinical, genetic and brain imaging correlates of impulsivity and compulsivity. CNS Spectr. 2014;19(1):69-89.
  

32. 
    Guo Z, Liang S, Ren L, et al. Applying network analysis to understand the relationships between impulsivity and social media addiction and between impulsivity and problematic smartphone use. Front Psychiatry. 2022;13:993328.
  

33. 
    Petry NM. Delay discounting of money and alcohol in actively using alcoholics, currently abstinent alcoholics, and controls. Psychopharmacology (Berl). 2001;154(3):243-250.
  

34. 
    Petry NM. Patterns and correlates of Gamblers Anonymous attendance in pathological gamblers seeking professional treatment.Addict Behav. 2003;28(6):1049-1062.
  

35. 
    Perry JL, Carroll ME. The role of impulsive behavior in drug abuse. Psychopharmacology (Berl). 2008;200(1):1-26.
  

36. 
    Clark L, Robbins TW, Ersche KD, Sahakian BJ. Reflection impulsivity in current and former substance users. Biol Psychiatry. 2006;60(5):515-522.
  

37. 
    Weinstein A, Abu Hodaya B, Timor A, Mama Y. Delay discounting, risk-taking, and rejection sensitivity among individuals with Internet and video gaming disorders. J Addict Behav. 2016;5(4):674-682.
  

38. 
    de Wit H. Impulsivity as a determinant and consequence of drug use: a review of underlying processes. Addict Biol. 2009;14(1):22-31.
  

39. 
    Groman SM, Jentsch JD. Identifying the molecular basis of inhibitory control deficits in addictions: neuroimaging in non-human primates. Curr Opin Neurobiol. 2013;23(4):625-631.
  

40. 
    Volkow ND, Koob G, Baler R. Biomarkers in substance use disorders. ACS Chem Neurosci. 2015;6(4):522-525.
  

41. 
    Dalley JW, Everitt BJ, Robbins TW. Impulsivity, compulsivity, and top-down cognitive control. Neuron. 2011;69(4):680-694.
  

42. 
    Fineberg NA, Potenza MN, Chamberlain SR, et al. Probing compulsive and impulsive behaviors, from animal models to endophenotypes: a narrative review. Neuropsychopharmacology. 2010;35(3):591-604.
  

43. 
    Banca P, Harrison NA, Voon V. Compulsivity across the pathological misuse of drug and non-drug rewards. Front Behav Neurosci. 2016;10:154.
  

44. 
    Potenza MN. Biological contributions to addictions in adolescents and adults: prevention, treatment and policy implications.J Adolesc Health. 2013;52(2 Suppl 2):S22-S32.
  

45. 
    Koob GF. Theoretical frameworks and mechanistic aspects of alcohol addiction: alcohol addiction as a reward deficit disorder.Curr Top Behav Neurosci. 2013;13:3-30.
  

46. 
    Mestre-Bach G, Granero R, Steward T, et al. Reward and punishment sensitivity in women with gambling disorder or compulsive buying: implications in treatment outcome. J Addict Behav. 2016;5:658-665.
  

47. 
    Gray J, McNaughton N. The Neuropsychology of Anxiety: An Enquiry Into the Functions of the Septo-Hippocampal System. 2nd ed. Oxford: Oxford University Press; 2008.
  

48. 
    Bowlby J. Attachment and Loss: Attachment. New York, NY: Basic Books; 1969.
  

49. 
    Zeinali A, Sharifi H, Enayati M, Asgari P, Pasha G. The mediational pathway among parenting styles, attachment styles and self-regulation with addiction susceptibility of adolescents. J Res Med Sci. 2011;16(9):1105-1121.
  

50. 
    Jia R, Jia HH. Maybe you should blame your parents: parental attachment, gender, and problematic Internet use. J Addict Behav. 2016;5(3):524-528.
  

51. 
    Noftle EE, Shaver PR. Attachment dimensions and the big five personality traits: associations and comparative ability to predict relationship quality. J Res Personality. 2006;40(2):179-208.
  

52. 
    Chang FC, Chiu CH, Miao NF, et al. The relationship between parental mediation and Internet addiction among adolescents, and the association with cyberbullying and depression. Compr Psychiatry. 2015;57:21-28.
  

53. 
    Jenkins-Guarnieri MA, Wright SL, Hudiburgh L. The relationships among attachment style, personality traits, interpersonal competency, and Facebook use. J Appl Dev Psychol. 2012;33(6):294-301.
  

54. 
    Dong G, Potenza MN. A cognitive-behavioral model of Internet gaming disorder: theoretical underpinnings and clinical implications.J Psychiatr Res. 2014;58:7-11.
  

55. 
    Griffiths MD. A "components" model of addiction within a biopsychosocial framework. J Subst Use. 2005;10(4):191-197.
  

56. 
    Goldstein RZ, Volkow ND. Dysfunction of the prefrontal cortex in addiction: neuroimaging findings and clinical implications.Nat Rev Neurosci. 2011;12(11):652-669.
  

57. 
    Sofuoglu M, DeVito EE, Waters AJ, Carroll KM. Cognitive enhancement as a treatment for drug addictions. Neuropharmacology. 2013;64:452-463.
  

58. 
    Dong G, Hu Y, Lin X, Lu Q. What makes Internet addicts continue playing online even when faced by severe negative consequences? Possible explanations from an fMRI study. Biol Psychol. 2013;94(2):282-289.
  

59. 
    Potenza MN. Non-substance addictive behaviors in the context of DSM-5. Addict Behav. 2014;39(1):1-2.
  

60. 
    Brand M, Young KS, Laier C, Wölfling K, Potenza MN. Integrating psychological and neurobiological considerations regarding the development and maintenance of specific Internet-use disorders: an Interaction of Person-Affect-Cognition-Execution (I-PACE) model. Neurosci Biobehav Rev. 2016;71:252-266.
  

61. 
    Kor A, Zilcha-Mano S, Fogel YA, Mikulincer M, Reid RC, Potenza MN. Psychometric development of the problematic pornography use scale. Addict Behav. 2014;39(5):861-886.
  

62. 
    Lam LT, Wong EM. Stress moderates the relationship between problematic internet use by parents and problematic Internet use by adolescents. J Adolesc Health. 2015;56(3):300-306.
  

63. 
    Zhang J-T, Yao Y-W, Potenza MN, et al. Effects of craving behavioral intervention on neural substrates of cue-induced craving in Internet gaming disorder. Neuroimage Clin. 2016;12:591-599.
  

64. 
    Odaci H, Kalkan M. Problematic Internet use: loneliness and dating anxiety among young adult university students. Comput Educ. 2010;55(3):1091-1097.
  

65. 
    Pontes HM, Griffiths MD, Patrão IM. Internet addiction and loneliness among children and adolescents in the education setting: an empirical pilot study. Aloma. 2014;32(1):91-98.
  

66. 
    Giedd JN. The teen brain: insights from neuroimaging. J Adolesc Health. 2008;42(4)335-343.
  

67. 
    Iacono WG, Malone SM, McGue M. Behavioral disinhibition and the development of early-onset addiction: common and specific influences. Annu Rev Clin Psychol. 2008;4:325-348.
  

68. 
    Galvan A, Hare TA, Parra CE, et al. Earlier development of the accumbens relative to orbitofrontal cortex might underlie risk-taking behavior in adolescents. J Neurosci. 2006;26(25):6885-6892.
  

69. 
    Ernst M, Fudge JL. A developmental neurobiological model of motivated behavior: anatomy, connectivity and ontogeny of the triadic nodes. Neurosci Biobehav Rev. 2009;33(3):367-382.
  

70. 
    Dahl RE. Biological, developmental, and neurobehavioral factors relevant to adolescent driving risks. Am J Prev Med. 2008;35 (3 Suppl):S278-S284.
  

71. 
    Smith DP, Dunn KI, Harvey PW, Battersby MW, Pols RG. Assessing randomised clinical trials of cognitive and exposure therapies for gambling disorders: a systematic review. Behaviour Change. 2013;30(3):139158.
  

72. 
    Carroll KM, Kiluk BD, Nich C, et al. Cognitive function and treatment response in a randomized clinical trial of computer-based training in cognitive-behavioral therapy. Subst Use Misuse. 2011;46(1):23-34.
  

73. 
    DeVito E, Worhunsky P, Carroll K, Rounsaville BJ, Kober H, Potenza MN. A preliminary study of the neural effects of behavioral therapy for substance use disorders. Drug Alcohol Depend. 2012;122(3):228-235.
  

74. 
    Huang XQ, Li MC, Tao R. Treatment of Internet addiction. Curr Psych Rep. 2010;12(5):462-470.
  

75. 
    Carroll KM, Onken LS. Behavioral therapies for drug abuse. Am J Psychiatry. 2005;162(8):1452-1460.
  

76. 
    Cohen LJ. Sex addiction. In: Ascher MS, Levounis P (eds). The Behavioral Addictions. Washington, DC: American Psychiatric Publishing; 2015.
  

77. 
    Grilo CM, White MA, Gueorguieva R, Barnes RD, Masheb RM. Self-help for binge eating disorder in primary care: a randomized controlled trial with ethnically and racially diverse obese patients. Behav Res Ther. 2013;51(12):855-861.
  

78. 
    Bickel WK, Yi R, Landes RD, Hill PF, Baxter C. Remember the future: working memory training decreases delay discounting among stimulant addicts. Biol Psychiatry. 2011;69(3):260-265.
  

79. 
    Zhou Z, Yuan G, Yao J. Cognitive biases toward Internet game-related pictures and executive deficits in individuals with an Internet game addiction. PLoS One. 2012;7(11):e48961.
  

80. 
    Witkiewitz K, Lustyk MK, Bowen S. Retraining the addicted brain: a review of hypothesized neurobiological mechanisms of mindfulness-based relapse prevention. Psychol Addict Behav. 2013;27(2):351-365.
  

81. 
    Berkman ND, Brownley KA, Peat CM, et al. Management and Outcomes of Binge-Eating Disorder. Rockville, MD: Agency for Healthcare Research and Quality; 2015.
  

82. 
    Miller WR, Rollnick S. Motivational Interviewing: Preparing People for Change. 2nd ed. New York, NY: Guilford; 2002.
  

83. 
    Young KS. The evolution of Internet addiction. Addict Behav. 2017;64:229-230.
  

84. 
    Potenza MN, Balodis IM, Franco CA, et al. Neurobiological considerations in understanding behavioral treatments for pathological gambling. Psychol Addict Behav. 2013;27(2):380-392.
  

85. 
    Grant JE, Chamberlain SR. Pharmacotherapy for behavioral addictions. Curr Behav Neurosci Rep. 2016;3(1):67-72.
  

86. 
    Inagaki TK, Ray LA, Irwin MR, Way BM, Eisenberger NI. Opioids and social bonding: naltrexone reduces feelings of social connection. Soc Cogn Affect Neurosci. 2016;11(5):728-735.
  

87. 
    Inagaki TK, Hazlett LI, Andreescu C. Opioids and social bonding: effect of naltrexone on feelings of social connection and ventral striatum activity to close others. J Exp Psychol Gen. 2020;149(4):732-745.
  

88. 
    Auer MM, Griffiths MD. Personalized behavioral feedback for online gamblers: a real world empirical study. Front Psychol. 2016;7:1875.
  

89. 
    Griffiths MD. Problem gambling and gambling addiction are not the same. J Addict Depend. 2016;2(1):1-3.
  

90. 
    Loo JMY, Kraus SW, Potenza MN. A systematic review of gambling-related findings from the National Epidemiologic Survey on Alcohol and Related Conditions. J Behav Addict. 2019;8(4):625-648.
  

91. 
    Grant JE, Odlaug BL, Mooney ME. Telescoping phenomenon in pathological gambling: association with gender and comorbidities.J Nerv Ment Dis. 2012;200(11):996-998.
  

92. 
    Calado F, Griffiths MD. Problem gambling worldwide: an update and systematic review of empirical research (2000–2015). J Behav Addict. 2016;5(4):592-613.
  

93. 
    Oei TP, Gordon LM. Psychosocial factors related to gambling abstinence and relapse in members of gamblers anonymous. J Gambl Stud. 2008;24(1):91-105.
  

94. 
    Nower L, Martins SS, Lin KH, Blanco C. Subtypes of disordered gamblers: Results from the National Epidemiologic Survey on Alcohol and Related Conditions. Addiction. 2013;108(4):789-798.
  

95. 
    Petry NM, Stinson FS, Grant BF. Comorbidity of DSM-IV pathological gambling and other psychiatric disorders: results from the National Epidemiologic Survey on Alcohol and Related Conditions. J Clin Psychiatry. 2005;66(5):564-574.
  

96. 
    Blaszczynski A, Russell A, Gainsbury S, Hing N. Mental health and online, land-based and mixed gamblers. J Gambl Stud. 2016;32(1):261-275.
  

97. 
    Gainsbury SM. Online gambling addiction: the relationship between Internet gambling and disordered gambling. Curr Addict Rep. 2015;2(2):185-193.
  

98. 
    Sanacora RL, Whiting SW, Pilver CE, Hoff RA, Potenza MN. Relationships between problem-gambling severity and psychopathology as moderated by income. J Behav Addict. 2016;5(3):429-438.
  

99. 
    Clark L, Lawrence AJ, Astley-Jones F, Gray N. Gambling near-misses enhance motivation to gamble and recruit win-related brain circuitry. Neuron. 2009;61(3):481-490.
  

100. 
    Dowling N, Smith D, Thomas T. Electronic gaming machines: are they the "crack cocaine" of gambling? Addiction. 2005;100(1):33-45.
  

101. 
    Petry NM, Oncken C. Cigarette smoking is associated with increased severity of gambling problems in treatment-seeking gamblers. Addiction. 2002;97(6):745-753.
  

102. 
    Grant JE, Kim SW, Odlaug BL, Potenza MN. Daily tobacco smoking in treatment-seeking pathological gamblers: clinical correlates and co-occurring psychiatric disorders. J Addict Med. 2008;2(4):178-184.
  

103. 
    Weinberger AH, Franco CA, Hoff RA, et al. Cigarette smoking, problem-gambling severity, and health behaviors in high-school students. Addict Behav Rep. 2015;1:40-48.
  

104. 
    Grant JE, Derbyshire K, Leppink E, Chamberlain SR. Suicidality in non-treatment seeking young adults with subsyndromal gambling disorder. Psychiatr Q. 2014;85(4):513-522.
  

105. 
    Quintero GC. A biopsychological review of gambling disorder. Neuropsychiatr Dis Treat. 2017;13:51-60.
  

106. 
    Grant JE, Odlaug BL, Chamberlain SR. Neural and psychological underpinnings of gambling disorder: a review. Prog Neuropsychopharmacol Biol Psychiatry. 2016;65:188-193.
  

107. 
    Limbrick-Oldfield EH, Mick I, Cocks RE, et al. Neural substrates of cue reactivity and craving in gambling disorder. Translational Psychiatry. 2017;7:e992.
  

108. 
    Granero R, Penelo E, Stinchfield R, et al. Is pathological gambling moderated by age? J Gambl Stud. 2014;30(2)475-492.
  

109. 
    World Health Organization. The 11th Revision of the International Classification of Diseases (ICD-11). Available at https://icd.who.int/browse11/l-m/en. Last April 3, 2024.
  

110. 
    Choi S-W, Shin Y-C, Youn HC, Lim S-W, Ha J. Pharmacotherapy and group cognitive behavioral therapy enhance follow-up treatment duration in gambling disorder patients. Ann Gen Psychiatry. 2016;15:20.
  

111. 
    Suurvali H, Cordingley J, Hodgins DC, Cunningham J. Barriers to seeking help for gambling problems: a review of the empirical literature. J Gambl Stud. 2009;25(3):407-424.
  

112. 
    Turner N, Zangeneh M, Littman-Sharp N. The experience of gambling and its role in problem gambling. Int Gamb Stud. 2006;6(2):237-266.
  

113. 
    Rash CJ, Petry NM. Gambling disorder. In: Ascher MS, Levounis P (eds). The Behavioral Addictions. Washington, DC: American Psychiatric Publishing; 2015.
  

114. 
    Petry NM, Ammerman Y, Bohl J, et al. Cognitive-behavioral therapy for pathological gamblers. J Consult Clin Psychol. 2006;74(3):555-567.
  

115. 
    Pallesen S, Mitsem M, Kvale G, Johnsen BH, Molde H. Outcome of psychological treatments of pathological gambling: a review and meta-analysis. Addiction. 2005;100(10):1412-1422.
  

116. 
    Ladouceur R, Sylvain C, Boutin C, et al. Cognitive treatment of pathological gambling. J Nerv Ment Dis. 2001;189(11):774-780.
  

117. 
    Larimer ME, Neighbors C, Lostutter TW, et al. Brief motivational feedback and cognitive behavioral interventions for prevention of disordered gambling: a randomized clinical trial. Addiction. 2012;107(6):1148-1158.
  

118. 
    Pfund RA, Forman DP, Whalen SK, et al. Effect of cognitive-behavioral techniques for problem gambling and gambling disorder: a systematic review and meta-analysis. Addiction. 2023;118(9):1661-1674.
  

119. 
    Potenza MN, Sofuoglu M, Carroll KM, Rounsaville BJ. Neuroscience of behavioral and pharmacological treatments for addictions. Neuron. 2011;69(4):695-712.
  

120. 
    Petry NM. Gamblers anonymous and cognitive-behavioral therapies for pathological gamblers. J Gambl Stud. 2005;21(1):27-33.
  

121. 
    Hodgins DC, Currie SR, el-Guebaly N. Motivational enhancement and self-help treatments for problem gambling. J Consult Clin Psychol. 2001;69(1):50-57.
  

122. 
    Petry NM, Weinstock J, Morasco BJ, Ledgerwood DM. Brief motivational interventions for college student problem gamblers. Addiction. 2009;104(9):1569-1578.
  

123. 
    Rash CJ, Weinstock J, Petry NM. Drinking patterns of pathological gamblers before, during, and after gambling treatment. Psychol Addict Behav. 2011;25(4):664-674.
  

124. 
    Lister JJ, Milosevic A, Ledgerwood DM. Personality traits of problem gamblers with and without alcohol dependence. Addict Behav. 2015;47:48-54.
  

125. 
    Josephson H, Carlbring P, Forsberg L, Rosendahl I. People with gambling disorder and risky alcohol habits benefit more from motivational interviewing than from cognitive behavioral group therapy. Peer J. 2016;4:e1899.
  

126. 
    Kim SW, Grant JE, Adson DE, Shin YC. Double-blind naltrexone and placebo comparison study in the treatment of pathological gambling. Biol Psychiatry. 2001;49(11):914-921.
  

127. 
    Grant JE, Kim SW, Hartman BK. A double-blind, placebo-controlled study of the opiate antagonist, naltrexone, in the treatment of pathological gambling urges. J Clin Psychiatry. 2009;69(5):783-789.
  

128. 
    Kovanen L, Basnet S, Castrén S, et al. A randomised, double-blind, placebo-controlled trial of as-needed naltrexone in the treatment of pathological gambling. Eur Addict Res. 2016;22(2):70-79.
  

129. 
    Grant JE, Potenza MN, Hollander E, et al. Multicenter investigation of the opioid antagonist nalmefene in the treatment of pathological gambling. Am J Psychiatry. 2006;163(2):303-312.
  

130. 
    Grant JE, Odlaug BL, Potenza MN, et al. Nalmefene in the treatment of pathological gambling: multicentre, double-blind, placebo-controlled study. Br J Psychiatry. 2010;197(4):330-331.
  

131. 
    Grant JE, Potenza MN, Hollander E, et al. A multicenter investigation of the opioid antagonist nalmefene in the treatment of pathological gambling. Am J Psychiatry. 2006;163(2):303-312.
  

132. 
    Grant JE, Odlaug BL, Chamberlain SR, Hampshire A, Schreiber LR, Kim SW. A proof of concept study of tolcapone for pathological gambling: relationships with COMT genotype and brain activation. Eur Neuropsychopharmacol. 2013;23(11):1587-1596.
  

133. 
    Grant JE, Derbyshire K, Leppink E, Chamberlain SR. One-year follow-up of subsyndromal gambling disorder in non-treatment-seeking young adults. Ann Clin Psychiatry. 2014;26(3):199-205.
  

134. 
    Grant JE, Kim SW, Odlaug BL. N-acetyl cysteine, a glutamate-modulating agent, in the treatment of pathological gambling: a pilot study. Biol Psychiatry. 2007;62(6):652-657.
  

135. 
    Grant JE, Odlaug BL, Chamberlain SR, et al. A randomized, placebo-controlled trial of N-acetylcysteine plus imaginal desensitization for nicotine-dependent pathological gamblers. J Clin Psychiatry. 2014;75(1):39-45.
  

136. 
    Schuler A, Ferentzy P, Turner NE, et al. Gamblers Anonymous as a recovery pathway: a scoping review. J Gambl Stud. 2016;32(4):1261-1278.
  

137. 
    Garcia FD, Assumpção AA, Malloy-diniz L, De Freitas AAC, Delavenne H, Thibaut F. A comprehensive review of psychotherapeutic treatment of sexual addiction. J Groups Addict Recovery. 2016;11(1):59-71.
  

138. 
    Cantor JM, Klein C, Lykins A, Rullo JE, Thaler L, Walling BR. A treatment-oriented typology of self-identified hypersexuality referrals. Arch Sex Behav. 2013;42(5):883-893.
  

139. 
    Yoon IS, Houang ST, Hirshfield S, Downing MJ Jr. Compulsive sexual behavior and HIV/STI risk: a review of current literature.Curr Addict Rep. 2016;3(4):387-399.
  

140. 
    Derbyshire KL, Grant JE. Compulsive sexual behavior: a review of the literature. J Behav Addict. 2015;4(2):37-43.
  

141. 
    Carabajal CE. Location-Based Heartbreak: The Privacy of Dating Application Users is at Risk. Available at https://ripl.law.uic.edu/news-stories/location-based-heartbreak-the-privacy-of-dating-application-users-is-at-risk/. Last accessed April 3, 2024.
  

142. 
    Grant JE, Schreiber LRN, Odlaug BL. Phenomenology and treatment of behavioural addictions. Can J Psychiatry. 2013;58(5):252-259.
  

143. 
    Coleman E. Is your patient suffering from compulsive sexual behavior? Psychiatr Ann. 1992;22(6):320-325.
  

144. 
    Kafka MP, Prentky RA. A comparative study of nonparaphilic sexual addictions and paraphilias in men. J Clin Psychiatry. 1992;53(10):345-350.
  

145. 
    Schreiber LRN, Odlaug BL, Grant JE. Compulsive sexual behavior: phenomenology and epidemiology. In: Grant JE, Potenza MN (eds). The Oxford Handbook of Impulse Control Disorders. Oxford: Oxford University Press; 2012:165-175.
  

146. 
    Black DW, Kerhberg LLD, Flumerfelt DL, Schlosser SS. Characteristics of 36 subjects reporting compulsive sexual behavior.Am J Psychiatry. 1997;154(2):243-249.
  

147. 
    Farré JM, Fernández-Aranda F, Granero R, et al. Sex addiction and gambling disorder: similarities and differences. Compr Psychiatry. 2015;56:59-68.
  

148. 
    Laier C, Pekal J, Brand M. Cybersex addiction in heterosexual female users of Internet pornography can be explained by gratification hypothesis. Cyberpsychol Behav Soc Netw. 2014;17(8):505-511.
  

149. 
    Blais-Lecours S, Vaillancourt-Morel MP, Sabourin S, Godbout N. Cyberpornography: time use, perceived addiction, sexual functioning, and sexual satisfaction. Cyberpsychol Behav Soc Netw. 2016;19(11):649-655.
  

150. 
    Sumter SR, Vandenbosch L. Dating gone mobile: demographic and personality-based correlates of using smartphone-based dating applications among emerging adults. New Media Society. 2019;21(3):655-673.
  

151. 
    Park BY, Wilson G, Berger J, et al. Is Internet pornography causing sexual dysfunctions? A review with clinical reports. Behav Sci (Basel). 2016;6(3):E17.
  

152. 
    Armed Forces Health Surveillance Center. Erectile dysfunction among male active component service members, U.S. Armed Forces, 2004–2013. MSMR. 2014;21(9):13-16.
  

153. 
    O'Sullivan LF, Brotto LA, Byers ES, et al. Prevalence and characteristics of sexual functioning among sexually experienced middle to late adolescents. J Sex Med. 2014;11(3):630-641.
  

154. 
    O'Sullivan LF, Byers ES, Brotto LA, Majerovich JA, Fletcher J. A longitudinal study of problems in sexual functioning and related sexual distress among middle to late adolescents. J Adolesc Health. 2016;59(3):318-324.
  

155. 
    Klein V, Jurin T, Briken P, Štulhofer A. Erectile dysfunction, boredom, and hypersexuality among coupled men from two European countries. J Sex Med. 2015;12(11):2160-2167.
  

156. 
    Martins FG, Abdo CHN. Erectile dysfunction and correlated factors in Brazilian men aged 18–40 years. J Sex Med. 2010;7(6):2166-2173.
  

157. 
    Papagiannopoulos D, Khare N, Nehra A. Evaluation of young men with organic erectile dysfunction. Asian J Androl. 2015;17(1):11-16.
  

158. 
    Meerkerk GJ, Van Den Eijnden RJJM, Garretsen HFL. Predicting compulsive Internet use: it's all about sex! Cyberpsychol Behav. 2006;9(1):95-103.
  

159. 
    Voon V, Mole TB, Banca P, et al. Neural correlates of sexual cue reactivity in individuals with and without compulsive sexual behaviours. PLoS One. 2014;9(7):e102419.
  

160. 
    Arnow BA, Desmond JE, Banner LL, et al. Brain activation and sexual arousal in healthy, heterosexual males. Brain. 2002;125 (Pt 5):1014-1023.
  

161. 
    Alcaro A, Huber R, Panksepp J. Behavioral functions of the mesolimbic dopaminergic system: an affective neuroethological perspective. Brain Res Rev. 2007;56(2):283-321.
  

162. 
    Hilton DL. Pornography addiction a supranormal stimulus considered in the context of neuroplasticity. Socioaffect Neurosci Psychol. 2013;3:20767.
  

163. 
    Negash S, Sheppard NV, Lambert NM, Fincham FD. Trading later rewards for current pleasure: pornography consumption and delay discounting. J Sex Res. 2016;53(6):689-700.
  

164. 
    Schomaker J, Meeter M. Short- and long-lasting consequences of novelty, deviance and surprise on brain and cognition. Neurosci Biobehav Rev. 2015;55:268-279.
  

165. 
    Pitchers KK, Vialou V, Nestler EJ, Laviolette SR, Lehman MN, Coolen LM. Natural and drug rewards act on common neural plasticity mechanisms with DeltaFosB as a key mediator. J Neurosci. 2013;33(8):3434-3442.
  

166. 
    Feil J, Sheppard D, Fitzgerald PB, Yücel M, Lubman DI, Bradshaw JL. Addiction, compulsive drug seeking, and the role of frontostriatal mechanisms in regulating inhibitory control. Neurosci Biobehav Rev. 2010;35(2):248-275.
  

167. 
    Schiebener J, Laier C, Brand M. Getting stuck with pornography? Overuse or neglect of cybersex cues in a multitasking situation is related to symptoms of cybersex addiction. J Behav Addict. 2015;4(1):14-21.
  

168. 
    Brand M, Laier C, Pawlikowski M, Schächtle U, Schöler T, Altstötter-Gleich C. Watching pornographic pictures on the Internet: role of sexual arousal ratings and psychological-psychiatric symptoms for using Internet sex sites excessively. Cyberpsychol Behav Soc Netw. 2011;14(6):371-377.
  

169. 
    Janssen E, Bancroft J. The dual-control model: the role of sexual inhibition and excitation in sexual arousal and behavior. In: Janssen E (ed). The Psychophysiology of Sex. Bloomington IN: Indiana University Press; 2007.
  

170. 
    Park JH, Lee YS, Sohn JH, Han DH. Effectiveness of atomoxetine and methylphenidate for problematic online gaming in adolescents with attention deficit hyperactivity disorder. Hum Psychopharmacol. 2016;31(6):427-432.
  

171. 
    Zillmann D, Bryant J. Pornography's impact on sexual satisfaction. J Appl Soc Psychol. 2006;18(5):438-453.
  

172. 
    Song H, Zou Z, Kou J, et al. Love-related changes in the brain: a resting-state functional magnetic resonance imaging study. Front Hum Neurosci. 2015;9:71.
  

173. 
    Ferris CF, Snowdon CT, King JA, et al. Activation of neural pathways associated with sexual arousal in non-human primates. J Magn Reson Imaging. 2004;19(2):168-175.
  

174. 
    Kühn S, Gallinat J. Brain structure and functional connectivity associated with pornography consumption: the brain on porn. JAMA Psychiatry. 2014;71(7):827-834.
  

175. 
    Sun C, Miezan E, Lee N-Y, Shim JW. Korean men's pornography use, their interest in extreme pornography, and dyadic sexual relationships. Int J Sex Health. 2015;27:16-35.
  

176. 
    Sun C, Bridges A, Johnson J, Ezzell M. Pornography and the male sexual script: an analysis of consumption and sexual relations.Arch Sex Behav. 2014;45(4):1-12.
  

177. 
    Pfaus JG, Kippin TE, Coria-Avila GA, et al. Who, what, where, when (and maybe even why)? How the experience of sexual reward connects sexual desire, preference, and performance. Arch Sex Behav. 2012;41(1):31-62.
  

178. 
    Billieux J, Schimmenti A, Khazaal Y, Marage P, Heeren A. Are we overpathologizing everyday life? A tenable blueprint for behavioral addiction research. J Behav Addict. 2015;4(3):119-123.
  

179. 
    Callesen MB, Weintraub D, Damholdt MF, Møller A. Impulsive and compulsive behaviors among Danish patients with Parkinson's disease: prevalence, depression, and personality. Parkinsonism Relat Disord. 2014;20(1):22-26.
  

180. 
    Cooper CA, Jadidian A, Paggi M, et al. Prevalence of hypersexual behavior in Parkinson's disease patients: not restricted to males and dopamine agonist use. Int J Gen Med. 2009;2:57-61.
  

181. 
    Krueger RB. Diagnosis of hypersexual or compulsive sexual behavior can be made using ICD-10 and DSM-5 despite rejection of this diagnosis by the American Psychiatric Association. Addiction. 2016;111(12):2110-2111.
  

182. 
    Kafka MP. Hypersexual disorder: a proposed diagnosis for DSM-V. Arch Sex Behav. 2010;39(2):377-400.
  

183. 
    Grant JE, Chamberlain SR. Expanding the definition of addiction: DSM-5 vs. ICD-11. CNS Spectr. 2016;21(4):300-303.
  

184. 
    Corona G, Ricca V, Bandini E, et al. Selective serotonin reuptake inhibitor-induced sexual dysfunction. J Sex Med. 2009;6(5):1259-1269.
  

185. 
    Carnes P. Don't Call It Love: Recovery from Sexual Addiction. New York, NY: Bantam; 1991.
  

186. 
    Goodman A. Sexual Addiction: An Integrated Approach. Madison, CT: International Universities Press; 1998.
  

187. 
    Miller WR, Rollnick S. Motivational Interviewing: Preparing People for Change. New York, NY: Guilford; 1991.
  

188. 
    Mitchell SA. Relational Concepts in Psychoanalysis: An Integration. Cambridge, MA: Harvard University Press; 1988.
  

189. 
    Panksepp J, Biven L, Siegel DJ. Archaeology of Mind: Neuroevolutionary Origins of Human Emotions. New York, NY: WW Norton; 2012.
  

190. 
    Wainberg ML, Muench F, Morgenstern J, et al. A double-blind study of citalopram versus placebo in the treatment of compulsive sexual behaviors in gay and bisexual men. J Clin Psychiatry. 2006;67(12):1968-1973.
  

191. 
    Santos GM, Coffin P, Santos D, et al. Feasibility, acceptability, and tolerability of targeted naltrexone for nondependent methamphetamine-using and binge-drinking men who have sex with men. J Acquir Immune Defic Syndr. 2016;72(1):21-30.
  

192. 
    Gola M, Potenza MN. Paroxetine treatment of problematic pornography use: a case series. J Behav Addict. 2016;5(3):529-532.
  

193. 
    Victor EC, Sansosti AA, Bowman HC, Hariri AR. Differential patterns of amygdala and ventral striatum activation predict gender-specific changes in sexual risk behavior. J Neurosci. 2015;35(23):8896-8900.
  

194. 
    Sachdeva A, Verma R. Internet gaming addiction: a technological hazard. Int J High Risk Behav Addict. 2015;4(4):e26359.
  

195. 
    Park JH, Han DH, Kim BN, Cheong JH, Lee YS. Correlations among social anxiety, self-esteem, impulsivity, and game genre in patients with problematic online game playing. Psychiatry Investig. 2016;13(3):297-304.
  

196. 
    Kuss DJ, Louws J, Wiers RW. Online gaming addiction? Motives predict addictive play behavior in massively multiplayer online role-playing games. Cyberpsychol Behav Soc Netw. 2012;15(9):480-485.
  

197. 
    Lis E, Chiniara C, Wood MA, Biskin R, Montoro R. Psychiatrists' perceptions of World of Warcraft and other MMORPGs. Psychiatr Q. 2016;87(2):323-327.
  

198. 
    Li D, Liau A, Khoo A. Examining the influence of actual-ideal self-discrepancies, depression, and escapism, on pathological gaming among massively multiplayer online adolescent gamers. Cyberpsychol Behav Soc Netw. 2011;14(9):535-539.
  

199. 
    Smyth JM. Beyond self-selection in video game play: an experimental examination of the consequences of massively multiplayer online role-playing game play. Cyberpsychol Behav. 2007;10(5):717-721.
  

200. 
    Kaczmarek LD, Drążkowski D. MMORPG escapism predicts decreased well-being: examination of gaming time, game realism beliefs, and online social support for offline problems. Cyberpsychol Behav Soc Netw. 2014;17(5):298-302.
  

201. 
    Jansz J, Tanis M. Appeal of playing online first person shooter games. Cyberpsychol Behav. 2007;10(1):133-136.
  

202. 
    Glass BD, Maddox WT, Love BC. Real-time strategy game training: emergence of a cognitive flexibility trait. PLoS One. 2013;8(8):e70350.
  

203. 
    Gentile D. Pathological video-game use among youth ages 8–18: a national study. Psychol Sci. 2009;20(5):594-602.
  

204. 
    Griffiths MD, Kuss DJ, Pontes HM. A brief overview of internet gaming disorder and its treatment. Aust Clin Psychol. 2016;2:1-12.
  

205. 
    Stavropoulos V, Kuss DJ, Griffiths MD, Wilson P, Motti-Stefanidi F. MMORPG gaming and hostility predict Internet addiction symptoms in adolescents: an empirical multilevel longitudinal study. Addict Behav. 2017;64:294-300.
  

206. 
    Ko CH, Liu GC, Hsiao S, et al. Brain activities associated with gaming urge of online gaming addiction. J Psychiatr Res. 2009;43(7):739-747.
  

207. 
    Yen JY, Yeh YC, Wang PW, Liu TL, Chen YY, Ko CH. Emotional regulation in young adults with Internet gaming disorder. Int J Environ Res Public Health. 2018;15(1):30.
  

208. 
    Andreassen CS, Billieux J, Griffiths MD, et al. The relationship between addictive use of social media and video games and symptoms of psychiatric disorders: a large-scale cross-sectional study. Psychol Addict Behav. 2016;30(2):252-262.
  

209. 
    Gentile DA, Choo H, Liau A, et al. Pathological video game use among youths: a two-year longitudinal study. Pediatrics. 2011;127(2):e319-e329.
  

210. 
    Kuss DJ, Griffiths MD, Karila L, Billieux J. Internet addiction: a systematic review of epidemiological research for the last decade.Curr Pharm Des. 2014;20(25):4026-4052.
  

211. 
    Lee YH, Ko CH, Chou C. Re-visiting Internet addiction among Taiwanese students: a cross-sectional comparison of students' expectations, online gaming, and online social interaction. J Abnorm Child Psychol. 2015;43(3):589-599.
  

212. 
    Forrest CJ, King DL, Delfabbro PH. Maladaptive cognitions predict changes in problematic gaming in highly-engaged adults: a 12-month longitudinal study. Addict Behav. 2017;65:125-130.
  

213. 
    Whiteside SP, Lynam DR. The five factor model and impulsivity: using a structural model of personality to understand impulsivity.Pers Indiv Diff. 2001;30(4):669-689.
  

214. 
    Segal B. Adolescent initiation into drug-taking behavior: comparisons over a 5-year interval. Subst Use Misuse. 1991;26(3):267-279.
  

215. 
    Konkolÿ Thege B, Colman I, el-Guebaly N, et al. Social judgments of behavioral versus substance-related addictions: a population-based study. Addict Behav. 2015;42:24-31.
  

216. 
    Kim NR, Hwang SS, Choi JS, et al. Characteristics and psychiatric symptoms of Internet gaming disorder among adults using self-reported DSM-5 criteria. Psychiatry Investig. 2016;13(1):58-66.
  

217. 
    King DL, Delfabbro PH. The cognitive psychology of Internet gaming disorder. Clin Psychol Rev. 2014;34(4):298-308.
  

218. 
    Weinstein A, Lejoyeux M. New developments on the neurobiological and pharmaco-genetic mechanisms underlying internet and videogame addiction. Am J Addict. 2015;24(2):117-125.
  

219. 
    King DL, Delfabbro PH. The cognitive psychopathology of Internet gaming disorder in adolescence. J Abnorm Child Psychol. 2016;44(8):1635-1645.
  

220. 
    Weinstein A, Livny A, Weizman A. New developments in brain research of internet and gaming disorder. Neurosci Biobehav Rev. 2017;75:314-330.
  

221. 
    Wang R, Li M, Zhao M, et al. Internet gaming disorder: deficits in functional and structural connectivity in the ventral tegmental area-Accumbens pathway. Brain Imaging Behav. 2019;13(4):1172-1181.
  

222. 
    Sharifat H, Suppiah S. Electroencephalography-detected neurophysiology of internet addiction disorder and internet gaming disorder in adolescents – a review. Med J Malaysia. 2021;76(3):401-413.
  

223. 
    Metcalf O, Pammer K. Physiological arousal deficits in addicted gamers differ based on preferred game genre. Eur Addict Res. 2014;20(1):23-32.
  

224. 
    Demetrovics Z, Urbán R, Nagygyörgy K, et al. Why do you play? The development of the motives for online gaming questionnaire (MOGQ). Behav Res Methods. 2011;43(3):814-825.
  

225. 
    Winkler A, Dörsing B, Rief W, Shen Y, Glombiewski JA. Treatment of Internet addiction: a meta-analysis. Clin Psychol Rev. 2013;33(2):317-329.
  

226. 
    Goslar M, Leibetseder M, Muench HM, Hofmann SG, Laireiter AR. Treatments for internet addiction, sex addiction and compulsive buying: a meta-analysis. J Behav Addict. 2020;9(1):14-43.
  

227. 
    Liu C, Liao M, Smith DC. An empirical review of internet addiction outcome studies in China. Res Soc Work Pract. 2012;22(3):282-291.
  

228. 
    Poddar S, Sayeed N, Mitra S. Internet gaming disorder: application of motivational enhancement therapy principles in treatment. Indian J Psychiatry. 2015;57(1):100-101.
  

229. 
    Jäger S, Müller KW, Ruckes C, Wittig T, et al. Effects of a manualized short-term treatment of internet and computer game addiction (STICA): study protocol for a randomized controlled trial. Trials. 2012;13:43.
  

230. 
    Wölfling K, Müller KW, Dreier M, Beutel ME. Short-term Treatment of Internet and Computer Game Addiction (STICA): a randomized clinical trial. J Behav Addict. 2017;6(Suppl 1):60.
  

231. 
    Wölfling K, Müller KW, Dreier M, et al. Efficacy of short-term treatment of Internet computer game addiction: a randomized clinical trial. JAMA Psychiatry. 2019;76(10):1018-1025.
  

232. 
    Song J, Park JH, Han DH, et al. Comparative study of the effects of bupropion and escitalopram on Internet gaming disorder. Psychiatry Clin Neurosci. 2016;70(11):527-535.
  

233. 
    Han DH, Hwang JW, Renshaw PF. Bupropion sustained release treatment decreases craving for video games and cue-induced brain activity in patients with Internet video game addiction. Exp Clin Psychopharmacol. 2010;18(4):297-304.
  

234. 
    Clorado de Sa RR, Coelho S, Parmar PK, Johnstone S, Kim HS, Tavares H. A systematic review of pharmacological treatments for Internet gaming disorder. Psychiatry Investig. 2023;20(8):696-706.
  

235. 
    Hebebrand J, Albayrak Ö, Adan R, et al. "Eating addiction," rather than "food addiction," better captures addictive-like eating behavior. Neurosci Biobehav Rev. 2014;47:295-306.
  

236. 
    Markus CR, Rogers PJ, Brouns F, Schepers R. Eating dependence and weight gain: no human evidence for a "sugar-addiction" model of overweight. Appetite. 2017;114:64-72.
  

237. 
    Greenberg D, St Peter JV. Sugars and sweet taste: addictive or rewarding? Int J Environ Res Public Health. 2021;18(18):9791.
  

238. 
    Stice E, Marti CN, Rohde P. Prevalence, incidence, impairment, and course of the proposed DSM-5 eating disorder diagnoses in an 8-year prospective community study of young women. J Abnorm Psychol. 2013;122(2):445-457.
  

239. 
    Udo T, Grilo CM. Prevalence and correlates of DSM-5-defined eating disorders in a nationally representative sample of U.S. adults.Biol Psychiatry. 2018;84(5):345-354.
  

240. 
    Kessler RC, Berglund PA, Chiu WT, et al. The prevalence and correlates of binge eating disorder in the World Health Organization world mental health surveys. Biol Psychiatry. 2013;73(9):904-914.
  

241. 
    Marques L, Alegria M, Becker AE, et al. Comparative prevalence, correlates of impairment, and service utilization for eating disorders across U.S. ethnic groups: implications for reducing ethnic disparities in health care access for eating disorders. Int J Eat Disord. 2011;44(5):412-420.
  

242. 
    Cattivelli R, Pietrabissa G, Ceccarini M, et al. ACTonFOOD: opportunities of ACT to address food addiction. Front Psychol. 2015;6:396.
  

243. 
    Hudson JI, Hiripi E, Pope HG Jr, Kessler RC. The prevalence and correlates of eating disorders in the National Comorbidity Survey Replication. Biol Psychiatry. 2007;61(3):348-358.
  

244. 
    Allison KC, Grilo CM, Masheb RM, Stunkard AJ. Binge eating disorder and night eating syndrome: a comparative study of disordered eating. J Consult Clin Psychol. 2005;73(6):1107-1115.
  

245. 
    Blomquist KK, Milsom VA, Barnes RD, et al. Metabolic syndrome in obese men and women with binge eating disorder: developmental trajectories of eating and weight-related behaviors. Compr Psychiatry. 2012;53(7):1021-1027.
  

246. 
    Allen KL, Byrne SM, Oddy WH, Crosby RD. DSM-IV-TR and DSM-5 eating disorders in adolescents: prevalence, stability, and psychosocial correlates in a population-based sample of male and female adolescents. J Abnorm Psychol. 2013;122(3):720-732.
  

247. 
    Ackard DM, Fulkerson JA, Neumark-Sztainer D. Stability of eating disorder diagnostic classifications in adolescents: five-year longitudinal findings from a population-based study. Eat Disord. 2011;19(4):308-322.
  

248. 
    Whisman MA, Dementyeva A, Baucom DH, Bulik CM. Marital functioning and binge eating disorder in married women. Int J Eat Disord. 2012;45(3):385-389.
  

249. 
    Appolinario JC, Bacaltchuk J, Sichieri R, et al. A randomized, double-blind, placebo-controlled study of sibutramine in the treatment of binge-eating disorder. Arch Gen Psychiatry. 2003;60(11):1109-1116.
  

250. 
    Amianto F, Ottone L, Abbate Daga G, Fassino S. Binge-eating disorder diagnosis and treatment: a recap in front of DSM-5. BMC Psychiatry. 2015;15:70.
  

251. 
    Brownley KA, Peat CM, La Via M, Bulik CM. Pharmacological approaches to the management of binge eating disorder. Drugs. 2015;75(1):9-32.
  

252. 
    Joyner MA, Gearhardt AN, White MA. Food craving as a mediator between addictive-like eating and problematic eating outcomes.Eat Behav. 2015;19:98-101.
  

253. 
    Mason AE, Laraia B, Daubenmier J, et al. Putting the brakes on the "drive to eat:" pilot effects of naltrexone and reward-based eating on food cravings among obese women. Eat Behav. 2015;19:53-56.
  

254. 
    Schneider E, Higgs S, Dourish CT. Lisdexamfetamine and binge-eating disorder: a systematic review and meta-analysis of the preclinical and clinical data with a focus on mechanism of drug action in treating the disorder. Eur Neuropsychopharmacol. 2021;53:49-78.
  

255. 
    American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders. 4th ed. American Psychiatric Association; Washington, DC: 2000.
  

256. 
    American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders. 4th ed. Text Revision. American Psychiatric Association; Washington, DC: 2000.
  

257. 
    Neumark-Sztainer D, Story M, Hannan P J, Perry C L, Irving LM. Weight-related concerns and behaviors among overweight and nonoverweight adolescents: implications for preventing weight-related disorders. Arch Pediat Adoles Med. 2002;156:171-178.
  

258. 
    He J, Cai Z, Fan X. Prevalence of binge and loss of control eating among children and adolescents with overweight and obesity: an exploratory meta-analysis. Int J Eat Disord. 2017;50(2):91-103.
  

259. 
    Grilo CM, Crosby RD, Masheb RM, et al. Overvaluation of shape and weight in binge eating disorder, bulimia nervosa, and sub-threshold bulimia nervosa. Behav Res Ther. 2009;47(8):692-696.
  

260. 
    Goracci A, di Volo S, Casamassima F, Bolognesi S, Benbow J, Fagiolini A. Pharmacotherapy of binge-eating disorder: a review. J Addict Med. 2015;9(1):1-19.
  

261. 
    Reas DL, Grilo CM. Pharmacological treatment of binge eating disorder: update review and synthesis. Expert Opin Pharmacother. 2015;16(10):1463-1478.
  

262. 
    Grilo CM, Hrabosky JI, White MA, et al. Overvaluation of shape and weight in binge eating disorder and overweight controls: refinement of a diagnostic construct. J Abnorm Psychol. 2008;117(2):414-419.
  

263. 
    Ricca V, Castellini G, Mannucci E, et al. Comparison of individual and group cognitive behavioral therapy for binge eating disorder: a randomized, three-year follow-up study. Appetite. 2010;55(3):656-665.
  

264. 
    Wilfley DE, Welch RR, Stein RI, et al. A randomized comparison of group cognitive-behavioral therapy and group interpersonal psychotherapy for the treatment of overweight individuals with binge-eating disorder. Arch Gen Psychiatry. 2002;59(8):713-721.
  

265. 
    Tasca G, Ritchie K, Conrad G, et al. Attachment scales predict outcome in a randomized controlled trial of two group therapies for binge eating disorder: an aptitude by treatment interaction. Psychother Res. 2006;16(1):106-121.
  

266. 
    Grammer AC, Monterubio GE, D'Adamo L, et al. Evaluation of a combined, online intervention for binge-type eating disorders and high body weight in young adults. Eat Behav. 2023;50:101789.
  

267. 
    Guerdjikova AI, McElroy SL, Winstanley EL, et al. Duloxetine in the treatment of binge eating disorder with depressive disorders: a placebo-controlled trial. Int J Eat Disord. 2012;45(2):281-289.
  

268. 
    Safer DL, Adler S, Dalai SS, et al. A randomized, placebo-controlled crossover trial of phentermine-topiramate ER in patients with binge-eating disorder and bulimia nervosa. Int J Eat Disord. 2020;53(2):266-277.
  

269. 
    Lexicomp Online. Available at https://online.lexi.com. Last accessed April 3, 2024.
  

270. 
    Tak YJ, Lee SY. Long-term efficacy and safety of anti-obesity treatment: where do we stand? Curr Obes Rep. 2021;10(1):14-30.
  

271. 
    Barrea L, Pugliese G, Muscogiuri G, Laudisio D, Colao A, Savastano S. New-generation anti-obesity drugs: naltrexone/bupropion and liraglutide. An update for endocrinologists and nutritionists. Minerva Endocrinol. 2020;45(2):127-137.
  

272. 
    Farci AM, Piras S, Murgia M, et al. Disulfiram for binge eating disorder: an open trail. Eat Behav. 2015;16:84-87.
  

273. 
    Burgess EE, Sylvester MD, Morse KE, et al. Effects of transcranial direct current stimulation (tDCS) on binge eating disorder. Int J Eat Disord. 2016;49(10):930-936.
  

274. 
    Hudson JI, Lalonde JK, Coit CE, et al. Longitudinal study of the diagnosis of components of the metabolic syndrome in individuals with binge-eating disorder. Am J Clin Nutr. 2010;91(6):1568-1573.
  

275. 
    Luiz LB, Brito CL, Debon LM, et al. Variation of binge eating one year after Roux-en-Y gastric bypass and its relationship with excess weight loss. PLoS One. 2016;11(2):e0167577.
  

276. 
    Val-Laillet D, Aarts E, Weber B, et al. Neuroimaging and neuromodulation approaches to study eating behavior and prevent and treat eating disorders and obesity. Neuroimage Clin. 2015;8:1-31.
  

277. 
    Hertz P, Addaad M, Ronel N. Attachment styles and changes among women members of overeaters anonymous who have recovered from binge-eating disorder. Health Soc Work. 2012;37(2):110-122.
  

278. 
    Hernandez-Hons A, Woolley SR. Women's experiences with emotional eating and related attachment and sociocultural processes.J Marital Fam Ther. 2012;38(4):589-603.
  

279. 
    Müller A, Mitchell JE, de Zwaan M. Compulsive buying. Am J Addict. 2013;24:132-137.
  

280. 
    Granero R, Fernández-Aranda F, Mestre-Bach G, et al. Compulsive buying behavior: clinical comparison with other behavioral addictions. Front Psychol. 2016;7:914.
  

281. 
    Karim R, Chaudhri P. Behavioral addictions: an overview. J Psychoactive Drugs. 2012;44(1):5-17.
  

282. 
    Hussain N, Guanci N, Raza M, et al. Shopping addiction. In: Ascher MS, Levounis P (eds). The Behavioral Addictions. Arlington, VA: American Psychiatric Publishing; 2015.
  

283. 
    Maraz A, van den Brink W, Demetrovics Z. Prevalence and construct validity of compulsive buying disorder in shopping mall visitors. Psychiatry Res. 2015;228(3):918-924.
  

284. 
    McElroy S, Keck PE Jr, Pope HG Jr, Smith JM, Strakowski SM. Compulsive buying: a report of 20 cases. J Clin Psychiatry. 1994;55(6):242-248.
  

285. 
    Zander H, Claes L, Voth EM, de Zwaan M, Müller A. Impulsive behaviors in patients with pathological buying. J Behav Addict. 2016;5(3):457-464.
  

286. 
    Weinstein A, Mezig H, Mizrachi S, Lejoyeux M. A study investigating the association between compulsive buying with measures of anxiety and obsessive-compulsive behavior among internet shoppers. Compr Psychiatry. 2015;57:46-50.
  

287. 
    McQueen P, Moulding R, Kyrios M. Experimental evidence for the influence of cognitions on compulsive buying. J Behav Ther Exp Psychiatry. 2014;45(4):496-501.
  

288. 
    Roberts JA, Manolis C, Pullig C. Contingent self-esteem, self-presentational concerns, and compulsive buying. Psychol Mark. 2014;31(2):147-160.
  

289. 
    Hague B, Hall J, Kellett S. Treatments for compulsive buying: a systematic review of the quality, effectiveness and progression of the outcome evidence. J Behav Addict. 2016;5(3):379-394.
  

290. 
    Granero R, Fernández-Aranda F, Baño M, et al. Compulsive buying disorder clustering based on sex, age, onset and personality traits. Compr Psychiatry. 2016;68:1-10.
  

291. 
    Billieux J, Lagrange G, Van der Linden M, Lançon C, Adida M, Jeanningros R. Investigation of impulsivity in a sample of treatment-seeking pathological gamblers: a multidimensional perspective. Psychiatry Res. 2012;198(2)291-296.
  

292. 
    Lorains FK, Stout JC, Bradshaw JL, Dowling NA, Enticott PG. Self-reported impulsivity and inhibitory control in problem gamblers.J Clin Exp Neuropsychol. 2014;36(2):144-157.
  

293. 
    Lawrence LM, Ciorciari J, Kyrios M. Relationships that compulsive buying has with addiction, obsessive-compulsiveness, hoarding, and depression. Compr Psychiatry. 2014;55(5):1137-1145.
  

294. 
    Trotzke P, Starcke K, Müller A, Brand M. Pathological buying online as a specific form of Internet addiction: a model-based experimental investigation. PLoS One. 2015;10(10):e0140296.
  

295. 
    Hartston H. The case for compulsive shopping as an addiction. J Psychoactive Drugs. 2012;44(1):64-67.
  

296. 
    Olsen CM. Natural rewards, neuroplasticity, and non-drug addictions. Neuropharmacology. 2011;61(7):1109-1122.
  

297. 
    Franken IHA, Muris P, Georgieva I. Gray's model of personality and addiction. Addict Behav. 2006;31(3):399-403.
  

298. 
    Davenport K, Houston JE, Griffiths MD. Excessive eating and compulsive buying behaviours in women: an empirical pilot study examining reward sensitivity, anxiety, impulsivity, self-esteem and social desirability. Int J Ment Health Addict. 2012;10(4):474-489.
  

299. 
    Lawrence LM, Ciorciari J, Kyrios M. Cognitive processes associated with compulsive buying behaviours and related EEG coherence. Psychiatry Res. 2014;221(1):97-103.
  

300. 
    American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders. 3rd ed. Washington, DC: American Psychiatric Association; 1987.
  

301. 
    Monahan P, Black D, Gabel J. Reliability and validity of a scale to measure change in persons with compulsive buying. Psychiatry Res. 1996;64(1):59-67.
  

302. 
    Vasiliu O. Therapeutic management of buying/shopping disorder: a systematic literature review and evidence-based recommendations. Front Psychiatry. 2022;13:1047280.
  

303. 
    Leite PL, Filomensky TZ, Black DW, Silva AC. Validity and reliability of the Brazilian version of Yale-Brown obsessive compulsive scale-shopping version (YBOCS-SV). Compr Psychiatry. 2014;55(6):1462-1466.
  

304. 
    Firth N, Barkham M, Kellett S. The clinical effectiveness of stepped care systems for depression in working age adults: a systematic review. J Affect Disord. 2015;170:119-130.
  

305. 
    Ridgeway N, Kukar-Kinney M, Monroe K. The measurement of compulsive buying and its application to Internet buyers. In: Müller A, Mitchell J (eds). Compulsive Buying: Clinical Foundations and Treatment. New York, NY: Routledge; 2011: 51-62.
  

306. 
    Müller A, Laskowski NM, Thomas TA, et al. Update on treatment studies for compulsive buying-shopping disorder: a systematic review. J Behav Addict. 2023;12(3):631-651.
  

307. 
    Grant JE, Chamberlain SR. Trichotillomania. Am J Psychiatry. 2016;173(9):868-874.
  

308. 
    Johnson J, El-Alfy AT. Review of available studies of the neurobiology and pharmacotherapeutic management of trichotillomania.J Adv Res. 2016;7(2):169-184.
  

309. 
    King RA, Zohar AH, Ratzoni G, et al. An epidemiological study of trichotillomania in Israeli adolescents. J Am Acad Child Adolesc Psychiatry. 1995;34(9):1212-1215.
  

310. 
    Christenson GA. Trichotillomania: from prevalence to comorbidity. Psychiatric Times. 1995;12(9):44-48.
  

311. 
    Bohn M, Thomsen PH, Nissen JB. Trichotillomania. Ugeskr Laeger. 2022;184(19):V11210829.
  

312. 
    Woods DW, Flessner CA, Franklin ME, et al. The Trichotillomania Impact Project (TIP): exploring phenomenology, functional impairment, and treatment utilization. J Clin Psychiatry. 2006;67(12):1877-1888.
  

313. 
    Duke DC, Keeley ML, Geffken GR, Storch EA. Trichotillomania: a current review. Clin Psychol Rev. 2010;30(2):181-193.
  

314. 
    Cohen LJ, Stein DJ, Simeon D, et al. Clinical profile, comorbidity, and treatment history in 123 hair pullers: a survey study. J Clin Psychiatry. 1995;56(7):319-326.
  

315. 
    Diefenbach GJ, Tolin DF, Hannan S, Crocetto J, Worhunsky P. Trichotillomania: impact on psychosocial functioning and quality of life. Behav Res Ther. 2005;43(7):869-884.
  

316. 
    Odlaug BL, Kim SW, Grant JE. Quality of life and clinical severity in pathological skin picking and trichotillomania. J Anxiety Disord. 2010;24(8):823-829.
  

317. 
    Grant JE, Odlaug BL. Clinical characteristics of trichotillomania with trichophagia. Compr Psychiatry. 2008;49(6):579-584.
  

318. 
    Lewin AB, Piacentini J, Flessner CA, et al. Depression, anxiety, and functional impairment in children with trichotillomania. Depress Anxiety. 2009;26(6):521-527.
  

319. 
    Christenson GA, Mansueto CS. Trichotillomania: descriptive characteristics and phenomenology. In: Stein DJ, Christianson GA, Hollander E (eds). Trichotillomania. Washington, DC: American Psychiatric Press; 1999.
  

320. 
    Ferrão YA, Miguel E, Stein DJ. Tourette's syndrome, trichotillomania, and obsessive-compulsive disorder: how closely are they related? Psychiatry Res. 2009;170(1):32-42.
  

321. 
    Chamberlain SR, Odlaug BL, Boulougouris V, Fineberg NA, Grant JE. Trichotillomania: neurobiology and treatment. Neurosci Biobehav Rev. 2009;33(6):831-842.
  

322. 
    Roberts S, O'Connor K, Bélanger C. Emotion regulation and other psychological models for body-focused repetitive behaviors. Clin Psychol Rev. 2013;33(6):745-762.
  

323. 
    Chamberlain SR, Hampshire A, Menzies LA, et al. Reduced brain white matter integrity in trichotillomania: a diffusion tensor imaging study. Arch Gen Psychiatry. 2010;67(9):965-971.
  

324. 
    Roos A, Fouche JP, Stein DJ, Lochner C. Structural brain network connectivity in trichotillomania (hair-pulling disorder). Brain Imaging Behav. 2023;17(4):395-402.
  

325. 
    Grant JE, Bethlehem RA, Chamberlain SR, et al. Neurobiology of subtypes of trichotillomania and skin picking disorder. CNS Spectr. 2023;28(1):98-103.
  

326. 
    Rauch SL, Wright CI, Savage CR, et al. Brain activation during implicit sequence learning in individuals with trichotillomania. Psychiatry Res. 2007;154(3):233-240.
  

327. 
    Grant JE, Redden SA, Leppink EW, Chamberlain SR. Trichotillomania and co-occurring anxiety. Compr Psychiatry. 2017;72:1-5.
  

328. 
    Rogers K, Banis M, Falkenstein MJ, et al. Stepped care in the treatment of trichotillomania. J Consult Clin Psychology. 2014;82(2):361-367.
  

329. 
    Rehm I, Moulding R, Nedeljkovic M. Psychological treatments for trichotillomania: update and future directions. Australas Psychiatry. 2015;23(4):365-368.
  

330. 
    Keuthen NJ, Rothbaum BO, Fama J, et al. DBT-enhanced cognitive-behavioral treatment for trichotillomania: a randomized controlled trial. J Behav Addict. 2012;1(3):106-114.
  

331. 
    Shareh H. A preliminary investigation of metacognitive therapy and habit reversal as a treatment for trichotillomania. Behav Cogn Psychother. 2018;46(1):1-20.
  

332. 
    Rothbart R, Amos T, Siegfried N, et al. Pharmacotherapy for trichotillomania. Cochrane Database Syst Rev. 2013;8(11):CD007662.
  

333. 
    Hoffman J, Williams T, Rothbart R, et al. Pharmacotherapy for trichotillomania. Cochrane Database Syst Rev. 2021;(9):CD007662.
  

334. 
    Grant JE, Odlaug BL, Kim SW. N-acetylcysteine, a glutamate modulator, in the treatment of trichotillomania: a double-blind, placebo-controlled study. Arch Gen Psychiatry. 2009;66(7):756-763.
  

335. 
    Lee DK, Lipner SR. The potential of N-acetylcysteine for treatment of trichotillomania, excoriation disorder, onychophagia, and onchotillomania: an updated literature review. Int J Environ Res Public Health. 2022;19(11):6370.
  

336. 
    Van Ameringen M, Mancini C, Patterson B, Bennett M, Oakman J. A randomized, double-blind, placebo-controlled trial of olanzapine in the treatment of trichotillomania. J Clin Psychiatry. 2010;71(10):1336-1343.
  

337. 
    Grant JE, Odlaug BL, Chamberlain SR, Kim SW. Dronabinol, a cannabinoid agonist, reduces hair pulling in trichotillomania: a pilot study. Psychopharmacology (Berl). 2011;218(3):493-502.
  

338. 
    Grant JE, Valle S, Chesivoir E, Ehsan D. Tetrahydrocannabinol fails to reduce hair pulling or skin picking: results of a double-blind, placebo-controlled study of dronabinol. Int Clin Psychopharmacol. 2022;37(1):14-20.
  

339. 
    Grant JE, Odlaug BL, Schreiber LR, Chamberlain SR, Kim SW. Memantine reduces stealing behavior and impulsivity in kleptomania: a pilot study. Int Clin Psychopharmacol. 2013;28(2):106-111.
  

340. 
    Grant JE. Understanding and treating kleptomania: new models and new treatments. Isr J Psychiatry Relat Sci. 2006;43(2):81-87.
  

341. 
    Zerbo E, Deringer E. Kleptomania. In: Ascher MS, Levounis P (eds). The Behavioral Addictions. Washington, DC: American Psychiatric Publishing; 2015.
  

342. 
    Grant JE, Odlaug BL, Kim SW. Kleptomania: clinical characteristics and relationship to substance use disorders. Am J Drug Alcohol Abuse. 2010;36(5):291-295.
  

343. 
    Grant JE, Levine L, Kim D, Potenza MN. Impulse control disorders in adult psychiatric inpatients. Am J Psychiatry. 2005;162(11):2184-2188.
  

344. 
    Grant JE, Odlaug BL, Davis AA, Kim SW. Legal consequences of kleptomania. Psychiatr Q. 2009;80(4):251-259.
  

345. 
    Sarasalo E, Bergman B, Toth J. Theft behavior and its consequences among kleptomaniacs and shoplifters—a comparative study. Forensic Sci Int. 1997;86(3):193-205.
  

346. 
    Odlaug BL, Grant JE, Kim SW. Suicide attempts in 107 adolescents and adults with kleptomania. Arch Suicide Res. 2012;16(4):348-359.
  

347. 
    Figee M, Pattij T, Willuhn I, et al. Compulsivity in obsessive-compulsive disorder and addictions. Eur Neuropsychopharmacol. 2016;26(5):856-868.
  

348. 
    Mouaffak F, Leite C, Hamzaoui S, et al. Naltrexone in the treatment of broadly defined behavioral addictions: a review and meta-analysis of randomized controlled trials. Eur Addict Res. 2017;23(4):204-210.
  

349. 
    Grant JE, Kim SW. Stop Me Because I Can't Stop Myself: Taking Control of Impulsive Behavior. New York, NY: McGraw-Hill; 2003.
  

350. 
    Saluja B, Chan LG, Dhaval D. Kleptomania: a case series. Singapore Med J. 2014;55(12):e207-e209.
  

351. 
    Grant JE, Potenza MN. Gender-related differences in individuals seeking treatment for kleptomania. CNS Spectr. 2008;13(3):235-245.
  

352. 
    Christianini AR, Conti MA, Hearst N, Cordás TA, de Abreu CN, Tavares H. Treating kleptomania: cross-cultural adaptation of the Kleptomania Symptom Assessment Scale and assessment of an outpatient program. Compr Psychiatry. 2015;56:289-294.
  

353. 
    Grant JE, Kim SW, Odlaug BL. A double-blind, placebo-controlled study of the opiate antagonist naltrexone in the treatment of kleptomania. Biol Psychiatry. 2009;65(7):600-606.
  

354. 
    Koran L, Aboujaoude E, Solvason B, Gamel NN, Smith EH. Escitalopram for compulsive buying disorder: a double-blind discontinuation study. J Clin Psychopharmacol. 2007;27(2):225-227.
  

355. 
    Weintraub D, Koester J, Potenza MN, et al. Impulse control disorders in Parkinson disease: a cross-sectional study of 3090 patients. Arch Neurol. 2010;67(5):589-595.
  

356. 
    Drew DS, Muhammed K, Baig F, et al. Dopamine and reward hypersensitivity in Parkinson's disease with impulse control disorder. Brain. 2020;143(8):2502-2518.
  

357. 
    Voon V, Napier TC, Frank MJ, et al. Impulse control disorders and levodopa-induced dyskinesias in Parkinson's disease: an update. Lancet Neurol. 2017;16(3):238-250.
  

358. 
    Dang D, Cunnington D, Swieca J. The emergence of devastating impulse control disorders during dopamine agonist therapy of the restless legs syndrome. Clin Neuropharmacol. 2011;34(2):66-70.
  

359. 
    Gaboriau L, Victorri-Vigneau C, Gérardin M, Allain-Veyrac G, Jolliet-Evin P, Grall-Bronnec M. Aripiprazole: a new risk factor for pathological gambling? A report of 8 case reports. Addict Behav. 2014;39(3):562-565.
  

360. 
    Scavone C, Stelitano B, Rafaniello C, Rossi F, Sportiello L, Capuano A. Drug-induced pathological gambling: an analysis of Italian spontaneous reporting system. J Gambl Stud. 2020;36(1):85-96.
  

361. 
    Cools R. Dopaminergic modulation of cognitive function-implications for L-DOPA treatment in Parkinson's disease. Neurosci Biobehav Rev. 2006;30(1):1-23.
  

362. 
    Scheltema Beduin A, de Haan L. Off-label second generation antipsychotics for impulse regulation disorders: a review. Psychopharmacol Bull. 2010;43(3):45-81.
  

363. 
    Moore TJ, Glenmullen J, Mattison DR. Reports of pathological gambling, hypersexuality, and compulsive shopping associated with dopamine receptor agonist drugs. JAMA Intern Med. 2014;174(12):1930-1933.
  

364. 
    The American Psychiatric Association. Practice Guideline for the Treatment of Patients With Eating Disorders, 4th edition. Washington, DC: American Psychiatric Association Publishing; 2023.
  


Part 11. Parkinson Disease




Parkinson Disease



Course Objective



The purpose of this course is to provide physicians, nurses, and other members of the interprofessional healthcare team a review of pathogenesis, disease progression, diagnosis, and management of Parkinson disease, in order to improve patient care and quality of life.
              

Learning Objectives



Upon completion of this course, you should be able to:
	Outline the history of Parkinson disease (PD) and scientific developments related to recognition of the disease.
	Integrate epidemiologic considerations, risk factor assessment, and defining clinical features into a framework for evaluating a patient with suspected Parkinson disease.
	Assess motor and non-motor symptoms and signs in relation to pathophysiology of PD.
	Anticipate the time course of symptom development in patients with PD, and use this to assess clinical probability and to inform follow-up of a patient in whom the diagnosis is unclear.
	Refine history and clinical examination skills in order to detect the early motor and non-motor signs and symptoms of PD.
	Develop a strategy for the initial workup of patients with suspected PD that conforms with diagnostic and clinical staging criteria.
	Compare and contrast syndromes that may mimic PD and their differential diagnosis.
	Devise a treatment strategy and select an appropriate drug regimen for the management of PD.
	Create an approach to the management of PD based on stage of the disease, severity of symptoms, and rate of progression.
	Discuss the role of non-motor symptoms of PD and devise a strategy for treatment.
	Outline a long-term plan for monitoring the course of PD illness, including patient and family education and safety precautions.




102. INTRODUCTION



Parkinson disease (PD) is a chronic, slowly progressive neurodegenerative disease affecting approximately 1% of adults older than 60 years of age [1,2]. Advances in the understanding of PD pathophysiology have improved recognition of both non-motor and motor symptoms that characterize each stage of disease progression, which in turn facilitates early diagnosis and therapeutic intervention. Timely diagnosis and the application of therapeutic options tailored to the disease stage promotes a better quality life for patients with PD [3,4]. As a chronic illness, patients with PD benefit from regular follow-up with their primary care provider working in concert with a neurology consultant and an interprofessional care team. Important aspects of care include need to adjust dosage or alter drug treatment, attention to medication side effects/toxicity, management of comorbid conditions, and risk of polypharmacy. This course will review pathophysiology, clinical features, principles of diagnosis and treatment in relation to stage of PD, and other considerations important to optimal patient care.

103. BACKGROUND



The clinical syndrome known as parkinsonism was first described
      in 1817 by the English physician James Parkinson as "the shaking palsy" [5]. This disorder is characterized by the motor
      symptoms of resting tremor, muscle rigidity, and bradykinesia. Over time the non-motor
      features of PD have been increasingly identified, including sensory, autonomic, and
      neuropsychiatric symptoms, some of which appear before motor abnormalities are evident.
      Although the precise cause of PD is unclear, disease manifestations result from disruptions of
      dopaminergic neurotransmission within the central, peripheral, and autonomic nervous systems.
      The defining pathologic feature of PD is the loss of dopamine-producing cells and local
      deposition of aggregates of the protein alpha-synuclein (Lewy bodies) in the substantia nigra
      region of the brain [6].
Onset of PD is insidious, the course progressive, and neurologic signs are often asymmetrical. The four primary motor symptoms and signs are [6]:
  
	Tremors of the hands, arms, legs, and jaw
	Stiffness and rigidity of the limbs and trunk
	Bradykinesia (slowness of movement)
	Postural instability caused by impaired balance and coordination


As symptoms gradually become more pronounced, the simple tasks of daily living (e.g., walking, talking, swallowing) are increasingly difficult. Non-specific symptoms of PD include sleep behavior disorder, constipation, labile emotional state, and depression. While the symptoms are amenable to treatment, the disease eventually becomes disabling for most patients [6].
There is no blood test or other laboratory procedure proven to be specific for the diagnosis of PD [6]. The diagnosis rests on clinical findings and pattern of progression, often requiring multiple examinations over time. Laboratory testing and neuroimaging is useful to exclude other diagnostic possibilities. Drug treatment of PD is directed toward replenishing local tissue dopamine levels in order to facilitate neurotransmission and improve motor function. Effective long-term management is rendered best by an interprofessional team care approach.
DEFINITIONS



Parkinsonism: A motor disorder syndrome and core clinical feature of PD that includes bradykinesia plus tremor, rigidity, and/or postural instability. Parkinsonism is non-specific, as corticobasal degeneration, multisystem atrophy, and other neurodegenerative disorders may show features of parkinsonism. All patients with PD have parkinsonism, but not all patients with parkinsonism have PD [1,7,8].
Idiopathic Parkinson disease: Synonymous with PD, the most common cause of parkinsonism. Idiopathic means unknown cause, and idiopathic PD refers to parkinsonism not attributed to corticobasal degeneration, multisystem atrophy, or other neurologic disorder and not the direct result of gene mutation [1,7,8].
Sporadic Parkinson disease: PD without direct familial/genetic cause. Synonymous with idiopathic PD.
Bradykinesia: An abnormal degree of slowness when initiating voluntary movement and progressive reduction in speed and amplitude with repetitive movement. The core motor symptom of PD.
Dementia: The progressive decline in cognitive function due to neurologic damage or disease, with decline greater than expected from normal aging.
Dyskinesia: Involuntary movements with a rotatory, writhing appearance that can affect the limbs, trunk, or face. Dyskinesias are typically associated with dopaminergic therapy in later PD.
"On" and "off" states: With long-term levodopa use in later PD, many patients develop fluctuating drug response, termed "on" and "off" motor states. "On" describes optimal motor response to medication (typically levodopa); "on with dyskinesias" describes involuntary writhing movements during medication efficacy. "Off" describes resurgent motor symptoms and impairment, sometimes accompanied by non-motor symptoms such as low mood or fatigue. "Off" episodes commonly occur during loss of medication effect before the next dose [1,7,8].


104. EPIDEMIOLOGY



PREVALENCE AND INCIDENCE



Sporadic (idiopathic) PD is the second most frequent
        neurodegenerative disorder after Alzheimer disease [6]. The prevalence of diagnosed PD in the United States is estimated to be
        500,000, but the Parkinson's Foundation Prevalence Project estimates the actual number is
        930,000 [6,9]. Approximately 60,000 new cases are diagnosed each year, the majority of
        which are people older than 60 years of age. The prevalence of PD increases with age in both
        men and women; it is 1% in persons 60 years of age or older and up to 4% in those older than
        80 years of age. About 10% of patients with PD had onset of illness before 50 years of age.
        Women develop PD at a lower rate and with later onset than men; delayed onset has been
        attributed to neuroprotective effects of estrogen on the nigrostriatal dopaminergic system
          [1,2]. The direct cost of treating PD in the United States is estimated to be
        $14 billion annually, and the indirect costs add another $6.3 billion [6]. Because of increasing longevity, the
        prevalence of PD is predicted to exceed 1.2 million by 2030 and to double by 2040 [9].

DEMOGRAPHICS



The incidence of PD varies by age, race, and ethnicity. The
        ratio of men to women is roughly 2:1 [10].
        As noted, the incidence is markedly higher in each decade after 60 years of age, peaking
        after 80 years of age. The rate is highest among Hispanic individuals, followed by
        non-Hispanic Whites, Asians, and Black persons [10]. However, there is some variation in the incidence in each racial/ethnic
        group when divided by sex, with Black men and Asian women at greater risk than their
        other-sex counterparts. The variable prevalence of PD throughout the world suggests that
        environmental and genetic factors interact with ethnic differences in disease pathogenesis
          [2].

MORTALITY RATES



The United States has the fourth highest annual death rate from PD in the world. In 2021, 38,536 people died from PD, the 15th most common cause of death in the United States. From 1999 to 2021, there was a 45% increase in the annual death rate from PD (from 5.4 to 9.8 per 100,000 persons) [11]. Between 2000 and 2021, age-adjusted death rates from PD per 100,000 increased for men (8.8 to 14.5) and women (3.9 to 6.6) [11].


105. RISK FACTORS AND ETIOLOGY



Idiopathic PD, like other neurodegenerative diseases, has a complex pathogenesis involving the interaction of several genetic contributions, each with minor impact, with environmental factors [12]. Risk factors associated with the development of PD include other medical conditions, abnormal physiologic processes, and exposure to specific substances and environmental toxins. Genetic associations are less robust, but several gene mutations confer greater risk of PD (Table 1).
Table 1: RISK AND GENETIC FACTORS ASSOCIATED
WITH PARKINSON DISEASE
	Category	Risk Factors
	Medical conditions and lifestyle factors	
              Post-infection states

Head trauma

Elevated cholesterol
High caloric intake


            
	Substance use	
              Methcathinone (manganese content)

Methamphetamine and amphetamines


            
	Environmental toxins	
              Herbicides
and pesticides
Methanol and organic solvents
Carbon disulfide

Cyanide


            
	Inflammatory, immune, and oxidative processes	
              Inflammation with microglia activation
Mitochondrial dysfunction

Nitric oxide toxicity

Oxidative stress
Signal-mediated apoptosis


            
	Gene mutations	
              Alpha-synuclein gene (SNCA)

Eukaryotic translation initiation factor 4 gamma 1 gene (EIF4G1)
Glucocerebrosidase gene (GBA)

Leucine-rich repeat kinase 2 (LRRK2) gene
                  loci

PTEN-induced putative kinase 1 (PINK1)
                  gene loci

Superoxide dismutase 2 gene (SOD2)

Vacuolar protein sorting 35 homolog gene (VPS35)


            


Source: [1]


RESEARCH



Current understanding of how environmental factors increase or mitigate risk of developing PD was accelerated by a series of studies from two distinct lines of investigation. These investigations identified specific protective and risk factors, greatly contributing to the knowledge of pathogenesis and pathophysiology in PD.
Identification of Factors Protective Against PD



The first line of investigation began in the early 1960s,
          with an unexpected finding that linked cigarette smoking with protection against PD. This
          association between smoking and neuroprotection from PD has been replicated in numerous
          epidemiologic, pre-clinical, and case-control studies. These studies also identified
          coffee drinking (and caffeine) as a factor that reduced risk of developing PD [13].
In these studies, risk of developing PD is shown as odds
          ratio (OR), where the odds of developing PD in cigarette or coffee users was compared to
          non-user reference groups. An OR of 1.00 signifies no difference from the reference group,
          while a number greater than 1 means increased odds of developing PD and a number less than
          1 indicates decreased odds of PD.
In one study, smoking, other lifestyle behaviors, family history of PD, and their interaction were examined for possible association with risk of PD diagnosis by comparing 1,808 patients in Denmark with PD diagnosis with 1,876 matched population controls [14]. Strong inverse associations were found between cigarette smoking and risk of PD, even in smokers who quit 10 years before PD diagnosis. Compared with never-smokers without PD family history, the OR was 2.81 in never smokers with family history, versus 1.60 in smokers with family history. Duration had the greatest effect in modulating the smoking-PD relationship. Current smokers who smoked 40 years or more had ORs as low as 0.30. Unlike the correlation between longer smoking and lower PD odds, smoking more than 10 cigarettes per day did not further reduce odds.
Moderate coffee intake (3.1 to 5 cups per day) (vs. no coffee intake) showed an OR of 0.45. Moderate alcohol intake (3.1 to 7 units per week) (vs. no alcohol use) was associated with an OR of 0.60; higher daily alcohol did not further reduce the odds of developing PD. Stronger negative OR for PD was found in smokers with medium-high coffee or moderate alcohol intake than with each alone. Coffee intake association with lower PD odds was found in men and women; only men showed lower risk estimates with caffeine and alcohol, largely attributed to beer consumption [14].These findings were consistent with numerous prior studies, including publications from the prospective NIH-AARP Diet and Health Study [8,15]. In this study, 306,895 participants (58.8% male, 50 to 71 years of age) were evaluated in 1995–1996 and again in 2000–2006 for development of PD.
One NIH-AARP study examined caffeine intake, risk of PD, and whether smoking affected this relationship [15]. Higher caffeine uses in 1995–1996 were associated with lower risk of PD diagnosis in 2000–2006 for men (OR=0.75) and women (OR=0.60). The linear trend for lower odds with higher caffeine was significant for both sexes [15].
The authors also performed a meta-analysis, which confirmed the inverse association between caffeine intake and risk for PD in men and women. Together with the study findings, this data led the researchers to conclude that gender differences do not influence caffeine risk reduction of PD. Smoking and caffeine may act independently to reduce PD risk [15].
Another NIH-AARP study examined cigarette smoking and risk of PD by comparing those who developed PD to those who did not. Odds for developing PD were 0.78 in past smokers and 0.56 in current smokers, with 0.47 in men and 0.74 in women. For few current smokers at baseline who developed PD, other comparisons were not relevant [16]. The greatest reductions in odds for PD were found with current smoking and higher daily amount/duration of past smoking [16].
In the NIH-AARP study, amount and type of alcohol use was studied for risk of PD. Compared to non-drinkers, the odds ratio for developing PD was 0.73 with 1 to 1.99 drinks of beer per day, 1.22 with liquor, and 0.74 with wine. Beer and liquor consumption showed opposite effects [17].
Changes in smoking and alcohol consumption and combined changes in smoking and alcohol consumption frequencies and risk of PD were evaluated in one study that examined National Health Insurance Service (NHIS) data between January 2009 to December 2011 [18]. A total of 3,931,741 patients were included and followed up for incidence of PD until December 2017. Compared with sustained nonsmokers, sustained light, moderate, and heavy smokers had a lower risk of PD. Compared with sustained light drinkers, sustained light, moderate, and heavy drinkers showed decreased risk of PD [18]. Non-drinkers who began drinking to a light level were at decreased risk of PD. Non-smokers and non-drinkers who initiated smoking only, drinking only, and both smoking and drinking also showed decreased risk of PD [18].
Higher circulating levels of uric acid have also been associated with decreased incidence of PD and with slower rate of decline in patients with PD. This suggests a link to the neuroprotective effects of caffeine and the purinergic system [8,19].

Identification of Environmental Risk Factors



A second line of investigation began when the first environmental risk factor was identified. In the early 1980s, a parkinsonism syndrome developed in persons who used a tainted street drug. An illicit lab produced a meperidine (Demerol) analog that contained 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP), a neurotoxic impurity. MPTP crosses the blood-brain barrier and is oxidized to 1-methyl-4-phenylpyridinium (MPP+) by monoamine oxidase (MAO)-B. MPP+ is a neurotoxin that, following dopamine neuron uptake via the dopamine transporter, destroys striatal dopamine neurons by inhibiting mitochondrial complex I activity. Ten persons who ingested this batch developed a severe, irreversible parkinsonism syndrome [20,21]. Extensive evaluation of these patients at onset and over time led to many breakthroughs in the understanding of PD and related conditions. Also identified were several persons with MPP+ exposure who developed mild-to-moderate, but not severe, parkinsonism. For the first time, an environmental factor was linked to PD pathogenesis, initiating environmental risk factor research. The variable consequences from exposure also helped prompt research into protective factors [20,22,23,24].


ENVIRONMENTAL RISK FACTORS



Paraquat and rotenone are two pesticides (i.e., herbicides, insecticides, fungicides, and rodenticides) known to increase the risk of developing PD. Neurotoxic mechanisms have been proposed based on findings that substances such as MPTP cause selective damage to dopaminergic neurons in the nigrostriatal pathway through mitochondrial complex I toxicity [8].
Paraquat exposure induces reactive oxygen species formation; while not shown to stimulate Lewy body formation, this does accelerate alpha-synuclein misfolding, disrupt membrane conductance, and accelerate protein aggregation [25,26]. Rotenone inhibits mitochondrial complex I, enhances alpha-synuclein fibril formation, and increases alpha-synuclein aggregation, modification, misfolding, and toxicity [27,28]. The data suggest environmental factors that increase oxidative stress or inhibit mitochondrial function can lead to alpha-synuclein misfolding and nigrostriatal damage, processes that underlie PD [8].
A Utah retrospective study of methamphetamine or amphetamine use as a risk factor for PD/parkinsonism/essential tremor was performed by examining statewide medical records (1996 through 2011) of people 30 years of age and older. A methamphetamine/amphetamine cohort and cocaine cohort were compared to a population control cohort unexposed to drugs or alcohol. Methamphetamine/amphetamine users showed increased risk compared to population controls; cocaine users did not exhibit elevated risk of PD compared to controls. The three-fold increased risk of PD in methamphetamine/amphetamine users confirmed prior observations and suggests PD risk in users may be higher than previous estimates. A suggestion that female and male users may differ in PD susceptibility warrants further study [29].
Pre-clinical research identified nicotine exposure as a possible protective factor against methamphetamine-induced dopaminergic deficits [30]. Using oral nicotine exposure as the measure, researchers found that regular nicotine exposure from adolescence through mid-adulthood attenuated methamphetamine-induced striatal dopaminergic deficits associated with this drug use in early adulthood. High-dose nicotine attenuated the negative effects of methamphetamine in late adolescence, but the protective effects did not persist. High-dose nicotine exposure from late adolescence through early adulthood did not protect against methamphetamine in early adulthood, but high-dose nicotine from post-adolescence to full adulthood did protect against methamphetamine in mid-adulthood.
Nicotine neuroprotection is not from an alteration of methamphetamine pharmacokinetics; it derives from the effects on nicotinic acetylcholine receptors (nAChRs). Studies show that nicotine increases striatal α4β2 nAChR expression, while methamphetamine and nicotine decrease striatal α6β2 nAChR expression. This suggests that nicotine protects against methamphetamine-induced striatal dopaminergic deficits by affecting α4β2 and/or α6β2 expression, with additional influence from nicotine exposure duration and the age of onset [30].
A meta-analysis of data from this study concluded that higher body mass index (BMI) in overweight (BMI 25–29.9) or obese (BMI ≥30) persons had no impact on the risk of developing PD [31].

GENETIC RISK FACTORS



Inherited genetic mutations are responsible for a small proportion of PD, with the most common genetic form of PD, PARK8, accounting for 2% of PD cases in the United States [32]. Penetrance is incomplete in this inherited parkinsonism, and PD manifestation in carriers is determined by environmental exposure or other genetic factors [32].
Idiopathic PD is a sporadic disorder, and twin studies have not shown a strong genetic basis in patients older than 50 years of age. However, genetic mutations have been increasingly mapped, and rare autosomal dominant and recessive familial forms have been identified in small numbers of patients. These include the SNCA, Parkin, PINK-1, DJ-1, GBA, and LRRK2 genes that code various proteins, with some carrying the same name as the mutation and components of the ubiquitin-protease system. In addition, mutations in the gene encoding glucocerebrosidase, the enzyme deficient in Gaucher disease, confer a greater risk of PD [33,34].
The protein alpha-synuclein is a key element in Lewy pathology and contributes to familial and sporadic PD. Duplications and triplications of wild-type SNCA, the gene encoding alpha-synuclein, have been identified in typical and early-onset PD, suggesting SNCA overexpression is related to PD pathogenesis [8].

RISK FACTOR INTERACTIONS



Gene-environment interactions in PD were examined by studying smoking and caffeine use interaction with 10 single nucleotide polymorphisms at or near four PD susceptibility genes in 584 patients with PD and 1,571 controls. Combining smoking and caffeine exposure showed significant interaction with one single nucleotide polymorphism at SLC2A13, near LRRK2. Each A allele was associated with a 35% increase in PD risk in never-smokers with low caffeine intake and a 32% lower risk in smokers with high caffeine intake. This study suggests a potential gene-environment interaction for PD [35]. One study of 4,488 Asian participants found that caffeine intake interacts with LRRK2 risk variants across three different groups of gene carriers. Asymptomatic risk-variant-carriers who did not drink caffeine were found to have four to eight times greater risk of PD compared with wildtype carriers/caffeine drinkers [36].
History of traumatic brain injury also increases PD risk [37]. The SNCA Rep1 variation may mediate the association between brain injury and PD risk. Pooled results from two case-control studies found head injury unrelated to risk of later PD, but relative to subjects with medium-length Rep1 alleles, head injury was strongly associated with PD in those with long Rep1 alleles. Those with both head injury and long Rep1 were diagnosed with PD an average of five years before those with neither risk factor. High levels of alpha-synuclein (as with Rep1 expansion) may initiate and/or accelerate neurodegeneration following head injury [38].


106. PATHOPHYSIOLOGY



Unless otherwise stated, the following discussion pertains to sporadic (idiopathic) PD (i.e., cases lacking heritable/gene mutation cause).
DOPAMINERGIC PATHOPHYSIOLOGY AND LOSS OF MOTOR FUNCTION



PD is the most common form of neurodegenerative parkinsonism, a syndrome characterized by progressive deterioration in motor abilities resulting from dopaminergic neuron loss in the substantia nigra pars compacta and ventral tegmental area. Dopamine neuron loss is most prominent in the ventral lateral substantia nigra; 60% to 80% of these neurons are lost when motor symptoms emerge and PD is diagnosed [6,12].
Substantia nigra pars compacta dopamine neuron loss and striatal dopaminergic deficits, including nicotinic receptor-mediated dopaminergic signaling, underlie motor symptom development in PD. The results of numerous studies linking cigarette smoking with protection against PD are explained by the actions of nicotine. Acetylcholine influences striatal dopamine release predominantly through action at nAChRs, and nicotine protects against nigrostriatal damage by stimulating nAChRs. Modulation of the nicotinic cholinergic system is an active area of PD research, also fueled by evidence that nAChR drugs may reduce PD progression and levodopa-induced dyskinesias [13,39].
Structural and Functional Pathophysiology



The origin of motor dysregulation in PD is neuronal degeneration in the substantia nigra pars compacta and loss of dopaminergic regulation of the striatum. The striatum is an entry point for cortical projections into the basal ganglia. The basal ganglia-thalamocortical motor circuit modulates the cortical output required for normal movement. Cortical signaling enters the striatum and is processed through the basal motor circuit; motor circuit output is relayed through the internal globus pallidus and the substantia nigra pars reticulata. The basal ganglia circuit involves two dopaminergic pathways:
      
	The direct pathway of striatal neurons with dopamine D1 receptors, projecting to the globus pallidus and substantia nigra reticulata
	The indirect pathway of striatal neurons with D2 receptors, projecting to the striatum/external globus pallidus connection and the external globus pallidus/subthalamic nucleus connection


In PD, striatal dopamine depletion deactivates the excitatory D1 direct pathway and hyperactivates the inhibitory D2 indirect pathway. Alterations in these two pathways inhibit voluntary movement [6,8,12].

Pathogenic Mechanisms



There is a consistent line of evidence linking PD to a neurodegenerative process involving oxidative stress, mitochondrial dysfunction, and neuroinflammation. Environmental and genetic factors induce mitochondrial dysfunction, resulting in abnormal accumulation of miscoded proteins (mostly alpha-synuclein) and generation of oxidative stress in enteric, peripheral, and central nervous systems. In turn, oxidative stress, excitotoxicity, and mitochondrial dysfunction promote the destruction of dopamine neurons and dopaminergic function in midbrain systems [12,40,41,42].


CORE PATHOLOGIC FEATURES



Along with substantia nigra dopamine neuron loss, postmortem confirmation of PD diagnosis requires the presence of Lewy body pathology—intraneuronal aggregates of misfolded (pathogenic) forms of the protein alpha-synuclein. In addition to other pathologic effects, alpha-synuclein aggregates are associated with axonal and neuronal dysfunction, sequestration of vital neurotransmitter enzymes, and reduction or loss of cytoplasmic tyrosine hydroxylase and choline acetyltransferase. These effects compromise cellular integrity and fuel degeneration and contribute to neuronal death [43].
A third pathologic feature of PD is increased gliosis. Gliosis refers to an increased number and activation state of astrocytes and microglia, glial cell types that respond to injury or damage with altered morphology and production of inflammatory molecules. Increased gliosis is found in areas of neurodegeneration, which is not limited to the nigrostriatal pathway but evident throughout the brain to suggest a generalized neuroinflammation. Misfolded alpha-synuclein aggregates directly activate microglia, further linking alpha-synuclein and neuroinflammation to PD. These findings support a role of the innate immune system in the neurodegenerative process of PD [8].

DEVELOPMENT AND PROGRESSION OF PATHOPHYSIOLOGY



Neuroscience findings have transformed the concept of PD, now recognized as a disease with pathology distributed throughout the enteric, peripheral, and central nervous systems. Nigrostriatal motor pathology is one pathophysiologic phase on a continuum of processes that begin long before motor symptoms emerge [8,12,44].
An essential initiating event for PD is induction of alpha-synuclein misfolding. This is followed by aggregation of misfolded alpha-synuclein and initial formation of alpha-synuclein aggregates in neurons. Very few neuron types are vulnerable to alpha-synuclein inclusions; the most vulnerable are projection neurons with long, thin, sparsely myelinated axons. Glutamatergic, gamma aminobutyric acid-ergic, dopaminergic, noradrenergic, serotonergic, histaminergic, and cholinergic projection cells can become involved, but within neurotransmitter types, some subgroups are selectively vulnerable (dopaminergic substantia nigra pars compacta neurons) while others are not (dopaminergic hypothalamic neurons) [45].
Neurons with the greatest exposure to potentially hostile environmental factors are selectively vulnerable to alpha-synuclein inclusions. Aggregates form in these enteric, peripheral, and central neurons and propagate trans-synaptically from neuron to neuron. A regional distribution pattern of aggregated alpha-synuclein emerges through specific involvement of susceptible and axonally interconnected projection neurons within the nervous system [43,46].
Evidence indicates that PD originates in structures outside the brain, including the enteric nervous system of the gastrointestinal tract and salivary glands. The olfactory bulb has very early involvement. A primary route of disease progression is through enteric nervous system neuronal connections to the vagal nerve nucleus in the lower brainstem. The pathology then spreads through visceromotor and somatomotor brainstem centers to the locus coeruleus, basal forebrain, striatum, basal ganglia-thalamocortical motor circuit, central amygdala, and cortical structures. Other routes are through spinal cord centers via descending projections from lower brainstem nuclei and from autonomic projections connecting the enteric nervous system with spinal cord peripheral ganglia and preganglionic nuclei [6,8,43].
A classification method was developed to identify the extent of postmortem pathology resulting from PD. This system uses six stages to roughly demarcate the sequence of anatomic involvement and symptom emergence throughout the disease course (Table 2). The stages occur in two phases: the pre-clinical phase (stages 1 through 3) and the clinical, or motor, phase (stages 4 through 6). Each stage includes newly affected regions along with those involved in previous stages [6,43,44,47,48].
Table 2: STAGES OF PARKINSON DISEASE
	Stage	Description
	Preclinical phase
	1	Lesions (Lewy body pathology/alpha-synuclein aggregates) develop in olfactory
                structures, salivary glands, enteric and peripheral autonomic nervous system,
                parasympathetic and sympathetic ganglion projection neurons, and lamina I of the
                spinal cord.
	2	The pathologic process enters the lower brainstem, including vagal nerve
                projection neurons that connect the enteric nervous system with the central nervous
                system, the lower raphe nuclei, and the locus coeruleus.
	3	Lesions spread in the midbrain tegmentum, the basal forebrain, and into the
                substantia nigra.
	Clinical (motor) phase
	4	The pathology is entrenched in the substantia nigra pars compacta and
                infiltrates the amygdala, the intralaminar thalamic nuclei, and the hippocampal CA2
                sector.
	5	Lesions spread in the cingulate
and temporal cortex.
	6	Lesions infiltrate the frontal and parietal cortex.


Source: [6,43,44,47,48]


PD is clinically diagnosed by the presence of cardinal motor features, broadly defined as bradykinesia, rest tremor, rigidity, and postural/gait impairment. The inclusion of postural/gait dysfunction in clinical criteria has been challenged, because it typically appears later in the disease course (instead of during the onset of motor symptoms) and is influenced by non-dopaminergic pathology primarily involving cortical cholinergic neurodegeneration [49]. Some research is focused on development of a biologic staging system of PD [50,51].

NATURAL HISTORY OF DISEASE PROGRESSION



The progression of disease and disability in PD varies and is partially influenced by patient factors such as age. In general, from the mean age at diagnosis of 61 years, the mean time to death is 14 years overall. Survival time is a mean 24 years for patients diagnosed in their 40s and 9.7 years for patients diagnosed in their 70s [4]. With the onset of subclinical non-motor symptoms decades before diagnosis, pathologic processes that underlie PD are probably active over a 40-year period in many patients [48].
Throughout the disease course, all patients experience deterioration in motor function associated with increased impairment and disability and declining quality of life. The later stages of the disease are characterized by reduced efficacy of oral medication, increased medication-related side effects, dysphagia, cognitive dysfunction with conversion of mild cognitive impairment to dementia, reduced mobility with increased tendency to fall, and in many, dependence on others for activities of daily living. The mode of death often involves respiratory compromise from bronchopneumonia or aspiration [4].
Mild cognitive impairment later progressing to dementia is very prevalent in patients with PD; roughly 80% of patients develop dementia within 20 years of diagnosis. Cerebrospinal fluid levels of alpha-synuclein predict the progression of cognitive decline in PD [52]. Dementia in PD and Alzheimer disease is associated with central nervous system (CNS) accumulation of protein aggregates such as b-amyloid peptide. B-amyloid peptide deposition in the striatum strongly correlates with dementia, suggesting this accumulation is a contributing factor to the development of cognitive impairment and neurodegeneration in PD [53]. Subjects with PD and dementia show degeneration of several subcortical nuclei, including the cholinergic nucleus basalis of Meynert, the medial substancia nigra, and the noradrenergic locus coeruleus. Presence of secondary neuropathologies may further increase oxidative stress, decrease brain energy, and enhance brain degenerative processes in patients with PD [12].

NON-MOTOR SYMPTOM APPEARANCE AND DISEASE STAGE



PD is typically diagnosed following the onset of motor features (stage 4) that prompts the patient to seek medical attention. Pre-motor prodromal disease can manifest in non-motor features, such as depression, fatigue, rapid eye movement (REM) sleep behavior disorder, anosmia, and constipation, that reflect disease involvement in autonomic, enteric, or somatomotor systems. Visuospatial and cognitive dysfunction, especially mild cognitive impairment with dominant executive dysfunction manifested in diminished multitasking, planning, retrieval, concentration, and attention performance, are increasingly recognized as prevalent in earlier stages [4]. As mentioned, physical appearance, severity, and progression of pre-motor and motor features corresponds to the nervous system and brain areas afflicted by pathologic infiltration [47,54,55,56].
Motor symptoms can also appear long before diagnosis. A prospective study found motor symptom onset 10 years before formal PD diagnosis. In this study, primary care patients were assessed for prodromal PD symptoms at three time points over 10 years. Symptom frequency was compared in patients later diagnosed with PD with those remaining PD-free (controls). Some symptoms were not analyzed [54]. Ten years pre-diagnosis, tremor was 7.6 times more likely and constipation twice as likely in patients who developed PD than in controls. Five years pre-diagnosis, patients who developed PD were more likely to show tremor, balance impairments, constipation, hypotension, erectile dysfunction, urinary dysfunction, dizziness, fatigue, depression, and anxiety than controls.
The progression of non-motor symptoms in PD, and stage of pathophysiologic progression that underlies their emergence, is shown in Table 3[8,44,57].
Table 3: PATHOLOGY AND NON-MOTOR SYMPTOMS IN VARIOUS STAGES OF PARKINSON DISEASE
	Non-Motor Symptoms	Stage	Symptoms/Signs	Affected Nervous System Areas
	Sensory
	Olfaction	1	Decreased odor detection, identification (hyposmia)	
                Olfactory bulb
Anterior olfactory nucleus


              
	Pain	2, 3	
                Vague discomfort
Burning pain or paresthesia


              	
                Serotonergic pathways
Dopaminergic pathways


              
	Autonomic
	Gastrointestinal	1	
                Nausea
Constipation
Decreased gastric emptying
Colonic dysmotility
Esophageal dysmotility


              	Dorsal motor nucleus of the vagus Enteric ganglia
	Genitourinary	2	
                Urinary frequency, urgency
Incontinence
Erectile dysfunction


              	
                Gain setting neurons
Pelvic autonomic ganglia


              
	Cardiovascular	1	Orthostatic hypotension	
                Dorsal motor nucleus of the vagus
Sympathetic ganglia


              
	Thermoregulatory	3, 4	
                Hyperhydrosis
Hypohydrosis/anhydrosis


              	
                Sympathetic ganglia
Hypothalamus


              
	Neuropsychiatric
	Sleep disorders	2, 3	
                Sleep cycle disruption
Excessive daytime sleeping
REM sleep behavior disorder


              	
                Locus ceruleus/subceruleus
Raphe nuclei
Pedunculopontine nucleus
Suprachiasmatic nucleus


              
	Behavioral disorders	2, 3	
                Apathy
Depression
Anxiety


              	
                Locus ceruleus
Raphe nuclei
Ventral tegmental area


              
	Dementia	4, 5, 6	
                Bradyphrenia
Executive dysfunction
Memory decline
Visuospatial impairment


              	
                Dopaminergic (substantia nigra, ventral tegmental area)
Cholinergic (nucleus basalis of Meynert)
Cortical/subcortical pathology


              


Source: [8,44,57]


It should be noted that PD is heterogeneous, and not all patients exhibit full-blown motor and non-motor syndromes. Some patients exhibit motor features that remain modest in severity for many years, or cognitive and behavioral functions that appear normal or minimally affected. Overall, the clinical features are most easily viewed as motor and non-motor components of the PD phenotype [8].

PRE-MOTOR SYMPTOMS



Several pre-motor symptoms have been studied for their relationship to disease process and PD diagnosis.
REM Sleep Behavior Disorder



REM sleep behavior disorder is characterized by dream enactment behavior during sleep, including yelling, laughing, or crying; complex voluntary movements; falling out of bed; and even violent behaviors with injury. REM sleep behavior disorder is an extremely powerful predictor, or prodromal marker, of developing synuclein-mediated neurodegenerative diseases, which eventually occurs in at least 80% and most frequently involves PD [58,59].
A 16-year follow-up study of men diagnosed with REM sleep behavior disorder found that 80.8% eventually developed parkinsonism/dementia and were diagnosed with PD (62%); dementia with Lewy bodies (14%); multisystem atrophy (9.5%); clinically diagnosed, autopsy-confirmed Alzheimer disease plus Lewy body pathology (9.5%); or profound unspecified dementia (5%) [60]. Of those who progressed to parkinsonism, the mean age of REM sleep behavior disorder onset was 57.7 years; the mean age of parkinsonism/dementia onset was 71.9 years. Overall, the mean interval from REM sleep behavior disorder onset to parkinsonism/dementia onset was 14.2 years (range: 5 to 29 years). In these patients, lower brainstem involvement, particularly the pons, appeared long before the onset of motor features [60].
The first published methodology with high accuracy in predicting PD development used data from patients with REM sleep behavior disorder. These patients were regularly evaluated throughout the 10-year period following their initial REM sleep behavior disorder diagnosis. Using this data, prodromal markers of PD were analyzed for predictive validity. Factors that highly predicted PD when combined were (in descending order of strength) subtle motor dysfunction, nonuse of antidepressants, abnormal color vision, olfactory loss, and advanced age. Factors found non-predictive when aggregated were mild cognitive impairment, depression, "Parkinson personality," treatment with clonazepam or melatonin (for REM sleep behavior disorder), autonomic markers, and male sex [58].

Olfactory Dysfunction



Studies of olfaction in PD have shown abnormalities in up to 100% of patients, making olfactory dysfunction the most robust predictor of developing PD. As noted, many patients complain of declining sense of smell long before parkinsonism onset. As it is not disabling and relatively nonspecific, anosmia has mostly failed to gain traction as a predictive and clinical feature of PD [61].

Constipation



Constipation is a notoriously bothersome and common symptom in PD that results from peripheral autonomic involvement in the early pathogenic process [61]. Compared with middle-aged men who reported more than two bowel movements per day, men who reported fewer than one bowel movement per day were prospectively identified as more than four times more likely to develop PD. This suggests lower bowel involvement is an early sign that, in some patients, predated PD by 15 years or more [62].

Excessive Daytime Sleepiness



Excessive daytime sleepiness has also been identified as a midlife risk factor for PD, suggesting early brainstem involvement and subsequent sleep disturbances as a pre-diagnostic feature [63].


ASSESSMENT AND DIAGNOSIS OF PARKINSON DISEASE



As noted, parkinsonism refers to the motor features of bradykinesia, tremor, rigidity, and postural instability resulting from nigrostriatal dopamine neuron loss in PD, as well as dementia with Lewy bodies, multisystem atrophy, progressive supranuclear palsy, and corticobasal degeneration. PD is the most common cause of parkinsonism, comprising 80% of cases [64].
The centrality of the motor syndrome remains the core feature that defines clinical PD and by which PD is diagnosed. However, the pathologic process of PD is now established as beginning in non-dopaminergic structures of the brain or peripheral nervous system, during which non-motor features dominate. This is reflected in a new diagnostic classification scheme that recognizes prodromal PD as a true stage of PD, and in the 2015 International Parkinson and Movement Disorder Society (MDS) PD diagnostic criteria that incorporate non-motor manifestations of PD [65].
Non-motor symptoms of PD appear before motor symptoms and are usually present at diagnosis or develop and progress in severity throughout the disease course. Non-motor symptoms may appear as early as three decades before motor features, during the prodromal PD phase. They develop earlier in the neurodegenerative process than motor features, which require 60% to 80% loss of dopaminergic neurons to emerge [44]. Criteria for prodromal PD have been published, and while early detection of PD before the onset of motor features could be immensely valuable, the absence of neuroprotective or disease-modifying therapy against PD, ethical issues from disclosure of disease risk, and the frequently shifting understanding of PD discourage any attempts to clinically diagnose the motor symptom prodrome of PD [66]. Nonetheless, identification and treatment of non-motor symptoms are essential due to their potentially great negative impact on patient well-being [1,6].

CLINICAL FEATURES



Motor Symptoms of PD



In PD, the cardinal motor features of bradykinesia, resting tremor, rigidity, and postural/gait impairment reflect parkinsonism [67]. A mnemonic for the core motor features is TRAP [8]:
      
	Tremor at rest
	Rigidity
	Akinesia (i.e., bradykinesia and hypokinesia)
	Postural instability


It is important to note that postural instability, while a cardinal motor feature, is seldom a problem early in the course of PD and may not be evident at diagnosis, as it usually appears later in the disease course [65].
Bradykinesia
Bradykinesia, as typically defined, combines the definitions of bradykinesia (slowness) and hypokinesia (decreased movement amplitude) [65]. Bradykinesia is reduced speed in initiating and executing movement, and altered fine motor control and dexterity. It is not just slowness in movements, but slowness in initiating voluntary movement, with progressive fatiguing during repetitive movements that presents in reduced speed and amplitude during finger or foot tapping. Slowness of movements, progressive reduction in speed and amplitude of repeated movements, delay in initiating movements, and freezing gait eventually occur in 80% to 90% of patients with PD [68].
Bradykinesia is the defining feature of parkinsonism and the essential clinical sign because the slowed, disordered motor movements directly correlate with functional abnormality in basal ganglia-cortical neuronal circuits, where aberrant dopamine-mediated firing patterns within indirect and direct pathways inhibit activity in cortical motor system neurons [4,8]. The slowed, small-amplitude movements in bradykinesia interfere with limb control, dexterity in tying shoes or buttoning shirts, and swallowing (dysphagia). It may also present as decreased facial expression and eye blinking (hypomimia), weak voice (hypophonia), and progressively smaller handwriting (micrographia) [4,67,69].
Rigidity
Rigidity is increased muscle tone in flexor and extensor muscle groups at rest and resistance to passive stretch movement in flexor and extensor muscles with the limb relaxed. Rigidity is present in 80% to 90% of patients with PD, usually unilaterally at the onset of motor symptoms. It often, but not always, co-occurs with tremor. Rigidity results from altered firing rates in the basal ganglia, a fundamental feature of parkinsonism. The resultant motor system output reflects inappropriate activation of agonist and antagonist muscles that present in bradykinesia and rigidity [8]. In early-stage disease, rigidity may manifest as pain, such as frozen shoulder or low back pain, obscuring the diagnosis of a CNS disorder [4].
Rest Tremor
Rest tremor, an initial symptom in 70% to 90% of patients, refers to a 4–6 Hz tremor in the fully resting limb, suppressed during movement initiation. Rest tremor is a rhythmic, oscillatory involuntary movement and one of the most characteristic signs in clinical medicine. The most distinguishing rest tremor is the "pill-rolling" type, with rubbing movements of thumb and index fingers against each other. Rest tremor is thought to initiate with nigrostriatal degeneration and subthalamic nucleus or globus pallidus disinhibition, or disrupted thalamo-cortical-cerebellar circuits leading to abnormal thalamic pacemaker cell function [4,8].
Tremor in parkinsonism is distinct from other forms of tremor by its asymmetry, speed, dominance at rest, reduction or cessation during action, re-emergence when maintaining a posture, and increased amplitude during tasks requiring mental concentration [4].

Postural Instability



Postural instability is defined as difficulty adjusting to postural change, and together with gait impairment and postural abnormalities, it comprises the axial motor signs of PD [70]. Postural instability and other axial signs do not usually present in early PD, reflecting pathophysiology beyond dopamine motor neuron loss [8]. As such, the inclusion of axial signals in the cardinal motor features required for the parkinsonism diagnosis in PD has been challenged [65].
Postural and gait impairment result from loss of postural reflexes, which leads patients to adopt a stooped posture. The loss of postural reflexes is also a major contributor to falls [71]. In PD, the gait is slow, with short shuffling steps on a narrow base that appears as if the patient is chasing his or her own center of gravity. Patients show decreased arm swing; turning around is slow, with multiple small steps, and freezing gait can occur, especially in crowded or narrow places. Festination, a very fast succession of steps with the patient only able to stop when meeting an obstacle, may also be present. Walking and turning becomes difficult or impossible in patients with PD when additional cognitive load, such as dual tasking, is imposed [72,73].
Brainstem pathology is now recognized as a major contributor to the clinical features in PD. Postural control problems with imbalance, falls, and freezing gait tend to occur later in PD and reflect cholinergic neuron degeneration and dysfunction outside of the basal ganglia [8]. Persons with parkinsonism or other extrapyramidal neurodegenerative disorders frequently develop problems with balance and may experience frequent falls. The vestibular system controls balance and is synaptically linked to the extrapyramidal system, possibly contributing to posture and balance dysfunction [67].

Non-Motor Symptoms



The frequency and diversity of non-motor symptoms in PD is substantial, and includes autonomic, neuropsychiatric, olfactory, sensory, and sleep disorders that occur in 80% to 90% of patients (Table 4). Non-motor symptoms can manifest before, during, or after motor symptoms and may result in greater impairment of quality of life. The prevalence of cognitive, autonomic, and mood disorders is very high; progression can result in patients requiring care in a supervised environment [8].
Table 4: NON-MOTOR SYMPTOMS IN PARKINSON DISEASE
	Category	Symptoms
	Autonomic dysfunction	
                  Constipation
Orthostatic hypotension
Sexual dysfunction
Sweating
Urinary retention and urgency
Sialorrhea (also from decreased swallowing movements)


                
	Neuropsychiatric	
                  Apathy
Anxiety, panic attacks
Cognitive deterioration, from mild impairment to dementia
Depression (dysphoria, suicidal ideation)
Impulse-control disorders (e.g., obsessions, hypersexuality, compulsive
                      shopping, binge eating), usually associated with dopamine agonist use
Psychoses (hallucinations, delusions)


                
	Sensory symptoms	
                  Olfactory dysfunction (hyposmia)
Paresthesias (tingling, numbness), other abnormal sensations
Decreased visual contrast and color discrimination
Decreased visual motion perception


                
	Sleep disturbance	
                  Daytime somnolence
Insomnia
REM sleep behavior disorder
Restless legs syndrome
Sleep attacks
Sleep apnea


                
	Other	
                  Fatigue
Pain
Weight loss


                


Source: [1,4]


A 2010 survey found that up to 62% of patients with PD do not volunteer symptoms such as apathy, pain, sexual dysfunction, bowel incontinence, constipation, or sleep disorders either through embarrassment or unawareness of symptom relevance to PD. Clinicians may not understand that these symptoms require assessment. Their under-reporting has important therapeutic and societal implications, as most are treatable. Left unaddressed, non-motor symptoms detrimentally affect patient quality of life, frequently lead to hospitalization and institutionalization, and quadruple the cost of PD care [74].



107. DIAGNOSTIC WORKUP



Disease-specific screening tests or biomarkers for PD are not yet available, and definitive diagnosis is only possible at autopsy by confirmation of striatal dopamine neuron loss and Lewy body pathology [69]. Idiopathic PD is diagnosed through patient history and physical examination, often performed sequentially over time in order to identify signs of progression and the emergence of defining clinical features. History or physical findings inconsistent with features of idiopathic PD are explored further to rule out or confirm an alternate diagnosis. Clinicians with limited experience caring for patients with PD should consider referring a patient with suspected disease to a physician with expertise in movement disorders to confirm diagnosis [2].
DIAGNOSTIC CRITERIA




Evidence Based Practice Recommendation

According to the European Academy of Neurology and the Movement
          Disorders Society European Section, only the Brain Bank clinical diagnostic criteria for
          Parkinson disease have been validated and are therefore recommended as probably effective
          for clinical practice.
https://www.movementdisorders.org/MDS-Files1/MDS-ES/MDS-ES--EFNS/BerardellietalEFNSMDSESene12022.pdf

             Last Accessed: April 28, 2025
Level of Evidence: B (At least one
          convincing prospective study or overwhelming evidence from retrospective studies)


The UK Parkinson's Disease Society Brain Bank Clinical Diagnostic Criteria have been the most widely used diagnostic criteria for PD, recommended for use in North America and Europe as a straightforward, objective, and accurate approach (Table 5) [4,68,75]. With these criteria, three major steps are required for PD diagnosis. The presence of parkinsonism must be established; however, parkinsonism is non-specific for PD, and additional steps are required for a PD diagnosis.
Table 5: UK BRAIN BANK CLINICAL DIAGNOSTIC CRITERIA FOR PARKINSON DISEASE
	Step	Criteria
	Step 1: Diagnosis of parkinsonian syndrome	
                Bradykinesia and one or more of the following:
Muscular rigidity
Resting tremor4–6 Hz
Postural instability (not due to primary visual, vestibular, cerebellar,
                    or proprioceptive dysfunction)


              
	Step 2: Exclusion criteria for Parkinson disease	
                History of repeated strokes with stepwise progression of parkinsonian
                    features
History of repeated head injury
History of definite encephalitis
Oculogyric crises
Neuroleptic treatment at onset of symptoms
More than one affected relative
Sustained remission
Strictly unilateral features after three years
Supranuclear gaze palsy
Cerebellar signs
Early severe autonomic involvement
Early severe dementia with disturbances of memory, language, and
                    praxis
Babinski sign
Cerebral tumor or communicating hydrocephalus on computed tomography
                    scan
Negative response to large-dose levodopa
MPTP exposure


              
	Step 3: Supportive positive criteria of Parkinson diseasea	
                Unilateral onset
Rest tremor present
Progressive disorder
Persistent asymmetry affecting side of onset most
Excellent levodopa response (70% to 100% symptom reduction)
Severe levodopa-induced chorea
Levodopa response ≥5 years
Clinical course ≥10 years


              
	aThree or more required for diagnosis of definite
                PD.


Source: [75]


The UK Brain Bank diagnostic criteria were established more than 30 years ago (in 1992) and solely address motor symptoms, leading many to consider them outdated. This led to the 2015 publication of new PD diagnostic criteria by the MDS Task Force, comprised of North American and European experts. These criteria better reflect current understanding of PD as a multi-system disorder affecting all parts of the nervous system, often with a genetic component and a very slow progression of neurodegenerative processes reflected in a long prodromal period. These aspects are incorporated in the new criteria [65].
The first essential criterion of the MDS Clinical Diagnostic Criteria for PD is parkinsonism, defined as bradykinesia with rest tremor and/or rigidity [65]. Examination of cardinal motor features should follow as described in the MDS-United Parkinson Disease Rating Scale (UPDRS) [76]. After parkinsonism is diagnosed, PD may be diagnosed as either clinically probable or established based on the presence or absence of absolute exclusion criteria, supportive criteria, and guideline-defined "red flags" (Table 6) [65]. Clinically probable PD diagnosis requires [65]:
    
	Absence of absolute exclusion criteria
	Presence of no more than two red flags counterbalanced by supportive criteria
	If one red flag is present, there must also be at least one supportive criterion
	If two red flags, at least two supportive criteria are needed


Table 6: MDS CLINICAL DIAGNOSTIC CRITERIA FOR PD
	Absolute exclusion criteria	
                Unequivocal cerebellar abnormalities, such as cerebellar gait, limb
                    ataxia, or cerebellar oculomotor abnormalities (e.g., sustained gaze evoked
                    nystagmus, macro square wave jerks, hypermetric saccades) 
Downward vertical supranuclear gaze palsy, or selective slowing of
                    downward vertical saccades 
Diagnosis of probable behavioral variant frontotemporal dementia or
                    primary progressive aphasia within the first five years of disease 
Parkinsonian features restricted to the lower limbs for more than three
                    years 
Treatment with a dopamine receptor blocker or dopamine-depleting agent in
                    a dose and time-course consistent with drug-induced parkinsonism 
Absence of observable response to high-dose levodopa despite at least
                    moderate disease severity 
Unequivocal cortical sensory loss (i.e., graphesthesia, stereognosis with
                    intact primary sensory modalities), clear limb ideomotor apraxia, or progressive
                    aphasia 
Normal functional neuroimaging of the presynaptic dopaminergic
                      systema
Documentation of an alternative condition known to produce parkinsonism
                    and plausibly connected to the patient's symptoms, or the expert evaluating
                    physician, based on the full diagnostic assessment, feels that an alternative
                    syndrome is more likely than PD 


              
	Supportive criteria	
                Clear, dramatic benefit to dopaminergic therapy. During initial treatment,
                  patient returned to normal or near-normal level of function. In the absence of
                  documented initial response, dramatic response can be classified as:
 
	Marked improvement with dose increases or marked worsening with dose
                        decreases. Mild changes do not qualify. Document objectively (>30% change
                        in MDS-UPDRS) or subjectively (clearly documented history of marked changes
                        from a reliable patient or caregiver) 
	Unequivocal and marked on/off fluctuations, which must have at some
                        point included predictable end-of-dose wearing off 



                Presence of levodopa-induced dyskinesia 
Rest tremor of a limb, documented on clinical exam (past or present) 
Presence of olfactory loss or cardiac sympathetic denervation on MIBG
                    scintigraphy 


              
	"Red flags"	
                Rapid progression of gait impairment requiring regular use of wheelchair
                    within five years of onset 
Total absence of motor symptom/sign progression over five or more years,
                    unless the stability is treatment-related 
Early bulbar dysfunction: severe dysphonia or dysarthria (speech
                    unintelligible most of the time) or severe dysphagia (requiring soft food, NG
                    tube, or gastrostomy feeding) within first five years 
Inspiratory respiratory dysfunction: either diurnal or nocturnal
                    inspiratory stridor or frequent inspiratory sighs 


                Severe autonomic failure in the first five years of disease, such as: 
	Orthostatic hypotension (orthostatic decrease of blood pressure within
                        three minutes of standing by ≥30 mm Hg systolic or ≥15 mm Hg diastolic) in
                        the absence of dehydration, medication, or other diseases explaining
                        autonomic dysfunction 
 
	Severe urinary retention or incontinence (nonfunctional) in the first
                        five years of disease (excluding long-standing or small-amount stress
                        incontinence in women). In men, urinary retention is not from prostate
                        disease and must be associated with erectile dysfunction 



                Recurrent (more than once per year) falls from impaired balance within
                    three years of onset 
Disproportionate anterocollis (dystonic) or contractures of hand or feet
                    within the first 10 years 
Absence of common non-motor PD features, despite five years disease
                    duration. Includes sleep dysfunction (sleep-maintenance insomnia, excessive
                    daytime somnolence, symptoms of REM sleep behavior disorder), autonomic
                    dysfunction (constipation, daytime urinary urgency, symptomatic orthostasis),
                    hyposmia, or psychiatric dysfunction (depression, anxiety, hallucinations) 
Otherwise-unexplained pyramidal tract signs, defined as pyramidal weakness
                    or clear pathologic hyper-reflexia (excluding mild reflex asymmetry and isolated
                    extensor plantar response) 
Bilateral symmetric parkinsonism: patient/caregiver report of bilateral
                    symptom onset without side predominance confirmed by objective exam 
Prominence of postural instability early in the course of the disease
                  


              
	
                aExclusion of this criterion does not imply
                    dopaminergic functional imaging is required for diagnosis. If no imaging has
                    been performed, this criterion does not apply.
MDS-UPDRS = Movement Disorder Society-Unified Parkinson Disease Rating
                    Scale, MIBG = meta-iodobenzylguanidine, NG = nasogastric. 


              


Source: [65]


A diagnosis of clinically established PD is made if the patient displays [65]:
    
	Absence of absolute exclusion criteria
	At least two supportive criteria
	No red flags


The MDS PD criteria note that the establishment of parkinsonism motor features remains the foundation of PD diagnosis, but several pre-motor features are woven into the overall criteria [65]. While postural instability is a feature of parkinsonism, it is not a criterion for parkinsonism in the MDS guideline. Dementia with Lewy bodies is not considered an alternative parkinsonian syndrome; these patients can be diagnosed as PD (dementia with Lewy bodies subtype).

PATIENT HISTORY



Idiopathic PD is diagnosed by history and physical examination. The first step in the diagnostic process is taking a careful history by thoroughly questioning the patient and/or family members regarding [1,4,67]:
    
	Symptoms that emerged, their sequence, and perceived anatomical involvement, including symptoms that suggest bradykinesia, rigidity, resting tremor, and/or postural instability
	The presence and onset of pre-motor symptoms:
	Neuropsychiatric symptoms
	Autonomic dysfunction
	Sleep disorders
	Sensory symptoms
	Fatigue



	Past and present medical disorders
	Family history, including neurologic disorders and ethnic ancestry, as monogenic forms
              of PD are more frequent in some ethnic groups (e.g., LRRK2 in Ashkenazi Jews and North African Arabs)
	Exposure to illicit drugs associated with parkinsonism (e.g., methamphetamine, amphetamine)
	Environmental toxin exposure (e.g., manganese in welders)


It is also important to explore the possibility of prescription drug-induced parkinsonism, one of few reversible causes of the disorder. This can be identified by a thorough review of the medication history, paying particular attention to potential drug side effects and the time course of usage in relation to onset of parkinsonian symptoms. The drugs implicated in drug-induced parkinsonism are typical antipsychotics (e.g., haloperidol, chlorpromazine), most atypical antipsychotics (e.g., risperidone, olanzapine), and centrally acting agents used to treat gastrointestinal symptoms (prochlorperazine, promethazine, and metoclopramide). Less common causes are tetrabenazine, reserpine, methyldopa, flunarizine, cinnarizine, verapamil, valproic acid, and lithium. In a study of 155 cases of drug-induced parkinsonism diagnosed between 1995 and 2009, 70% developed symptoms within three months of beginning the prescribed medication; the remaining patients developed symptoms within one year on the offending drug [77]. Recovery from drug-induced parkinsonism can be expected following discontinuation of the medication, though many weeks to months may be required for full resolution of symptoms.
The propensity for antipsychotic drugs to produce parkinsonian side effects has implications for managing patients with PD who experience psychosis as a complication of the disease. For such patients, some have recommended using clozapine, with quetiapine as a second-line option [1].

NEUROLOGIC EXAMINATION



A neurologic examination is performed to provide objective evidence of motor symptoms in the absence of other abnormalities. Simple observation will often reveal a generalized slowness and lack of spontaneous movement. Physical exam findings of parkinsonism motor features supported by the patient's history confirm a diagnosis of idiopathic PD. Patients with idiopathic PD exhibit some combination of the following features, and motor symptom findings are usually asymmetrical [68].
Bradykinesia



To assess bradykinesia, ask the patient to perform repetitive movements as quickly and widely as possible, such as opening and closing the hand, tapping thumb and index fingers, or tapping the foot on the ground. Progressive slowness and/or loss of amplitude should emerge and may bring movement to full arrest (freezing). To globally assess bradykinesia, observe spontaneous movements while the patient is sitting, standing up from a chair, or walking [67,69]. To avoid misdiagnosis, distinguish clinical bradykinesia from simple slowness in patients with decreased muscle power, spasticity, or reduced motivation in depression or in normal elderly populations that reflect non-specific slowness [67,69].

Rigidity



Rigidity refers to "leadpipe" resistance, whereby velocity-independent resistance to passive movement is not influenced by inability to relax (i.e., distinct from spasticity). This resistance is felt throughout the full range of movement, and unlike spasticity, it does not increase with higher mobilization speed. When resting tremor co-occurs with rigidity, "cog-wheel rigidity" can be felt during passive limb mobilization, especially in the wrist. When assessing rigidity, interruption of passive movement by a "cog-wheel" movement reflects the underlying 4–6 Hz tremor oscillation. In contrast, pyramidal tone (spasticity) is dependent on the velocity of passive movement, described as ''clasp knife'' in quality because of the higher resistance during early acceleration of the passive movement followed by giving way, such as is seen when opening lock-blade knives [67]. Rigidity is assessed by passive movement of a joint and reinforced by asking the patient to move the opposite limb in a circular motion or open/close a fist.

Tremor



Resting tremor is often observed in patients with PD, and postural tremor and re-emergent resting tremor may be seen with arms outstretched. Resting tremor is best observed in the hands during patient focus on a mental task (e.g., eyes-closed countdown from 100) that facilitates muscle relaxation; in the legs with the patient seated on the edge of an exam table, with legs hanging and feet unsupported; and in the jaw when the patient is engaging another part of the body in activity [4,67].

Gait



Gait may be stooped or shuffling, with reduced arm swing. Patients often turn en bloc, requiring numerous steps to complete a 180° turn. The pull test (briskly pulling the patient backwards while standing) may be used to assess postural reflexes. Loss of postural reflexes generally occurs in later-stage disease.


DIAGNOSTIC CONFIRMATION




Evidence Based Practice Recommendation

The American College of Radiology recommends non-contrast magnetic
          resonance imaging (MRI) of the head in patients with Parkinson disease with typical
          clinical features and responsive to levodopa only for problem-solving purposes.
https://acsearch.acr.org/docs/69360/Narrative

             Last Accessed: April 28, 2025
Strength of Recommendation: 7 (Usually
          appropriate)


Unless signs or symptoms are observed that are inconsistent with idiopathic PD (i.e., MDS absolute exclusion criteria or red flags), no further testing is needed with history and exam findings consistent with idiopathic PD. Imaging tests are used only to confirm absolute exclusion criteria findings or to rule out or confirm red flag findings [65].
However, there are a variety of special procedures available that help to confirm diagnosis, obtain additional information on disease type or severity, and differentiate PD from disease mimics (Table 7). Dopaminergic challenge tests that elicit objective improvement in motor function and alleviation of symptoms provide positive evidence for the diagnosis, although support is not universal [68,78]. Olfactory testing can help substantiate a PD diagnosis, is inexpensive, is extensively validated, and contributes to the early diagnosis and differential diagnosis of PD. Although it can help identify patients with pre-motor symptoms of PD, use alone is not diagnostic [1,68,79].
Table 7: EFNS/MDS-ES RECOMMENDATIONS FOR DIAGNOSTIC INSTRUMENT USE IN PARKINSON DISEASE
	Diagnostic Modality	Level of Evidence	Indications for Use
	 Genetic testing
	SNCA gene point mutations and
              multiplication	B	PD families suggestive of dominant inheritance
	LRRK2 and known pathogenic variants	B	
              Typical PD with family history suggestive of dominant inheritance

              Sporadic PD from specific populations with known founder effect
                mutations

            
	GBA mutations	B	Founder effect mutations in PD cases in specific populations (e.g., Ashkenazi
              Jewish) with or without positive family history
	Parkin, PINK1, DJ-1 mutations	B	
              PD with onset before 50 years with family history suggestive of recessive
                inheritance

              Sporadic PD with onset before 40 years

            
	ATP13A2, PLA2G6, FBX07	B	Very early onset PD cases
	 Olfactory tests
	University of Pennsylvania Smell Identification Test (with other
              diagnostic tests)	A	PD versus atypical and secondary parkinsonism
	A	Idiopathic PD versus recessive PD forms

	A	Pre-motor PD
	 Neuropsychologic testing
	Collateral history from a carer, cognitive assessment, and screening of REM
              sleep behavior disorder, psychosis, severe depression	A	During initial evaluation to exclude other causes of parkinsonism in patients
              with suspected PD
	 Transcranial sonography
	Use with other diagnostic tests	A	Differential diagnosis of PD from atypical and secondary parkinsonism
	A	Early diagnosis of PD

	A	Detection of subjects at risk for PD
	 Magnetic resonance imaging (MRI)
 in differential
              diagnosis
	Conventional 1.5-Tesla MRI	A	Differential diagnosis of multisystem atrophy from PD
	B	Differential diagnosis of progressive supranuclear palsy from PD
              (detection of midbrain atrophy and/or SCP atrophy)
	C
	1.5-Tesla diffusion-weighted MRI	A	Differential diagnosis of multisystem atrophy from PD (identification of
              putaminal diffusivity changes)
	B	Differential diagnosis of progressive supranuclear palsy from PD
              (identification of SCP diffusivity changes)
	 Single photon emission tomography (SPECT) in
              differential diagnosis
	123Ioflupane SPECT	A	Differential diagnosis of essential tremor from PD and atypical
              parkinsonism
	123I-MIBG SPECT	A	Differential diagnosis of PD from multisystem atrophy
	
              EFNS/MDS-ES = European Federation of Neurological
                  Associations/Movement Disorders Society–European Section, MIBG =
                  meta-iodobenzylguanidine, SCP = superior cerebellar peduncle.
Levels of evidence: A
                  = effective, B = probably effective, C = possibly effective.

 


Source: [68]


Recommendations for genetic testing in diagnosing PD are inconsistent. Some consider genetic testing of questionable benefit due to lack of clarity on which populations to test, the consequences of test results, and cost issues [1]. Others highly recommend use of genetic testing to identify parkinsonism and PD genotypes that differ in clinical course, prognosis, and treatment response from idiopathic PD [68,79].
Some have suggested assessing all patients younger than 40 years of age with suspected PD for Wilson disease. Wilson disease is confirmed by low serum ceruloplasmin, elevated 24-hour urine copper, or the presence of Kayser-Fleischer rings on slit-lamp examination [78].

SCREENING TESTS



Screening tests are used to help identify common comorbidities, including depression and dementia in patients with PD. The American Academy of Neurology (AAN) recommends the following assessment tools when screening for comorbid conditions [80,81]:
    
	Depression: Beck Depression Inventory (BDI), Hamilton Depression Rating Scale (HDRS), Geriatric Depression Scale (GDS)
	Dementia: Cambridge Cognitive Examination (CAMCog), Mini-Mental State Examination (MMSE), Montreal Cognitive Assessment (MoCA)


The MDS-UPDRS is widely used in research and in clinical practice to standardize the neurologic exam and present the findings as a pre-determined Likert scale. The UPDRS can be used to assess the clinical status of patients with PD during follow-up. This instrument assesses motor features, psychologic features, activities of daily living, and treatment complications. Increases of 2.5 and 4.3 points in UPDRS motor and total scores, respectively, indicate clinically relevant change [82,83].
If cognitive impairment is noted on mental status examination, magnetic resonance imaging (MRI) and neuropsychologic testing should be used to distinguish PD with dementia from other neurodegenerative disorders [1].

DIFFERENTIAL DIAGNOSIS



The diagnostic assessment of a patient suspected of having PD should include consideration of other, possibly reversible, disorders that may present with motor signs of parkinsonism. These are often referred to as "atypical" PD or "mimics" of PD and include [67,69]:
    
	Essential tremor
	Neurodegenerative syndromes:
	Multisystem atrophy
	Progressive supranuclear palsy
	Corticobasal degeneration
	Dementia with Lewy bodies



	Symptomatic syndromes of non-neurodegenerative underlying cause:
	Drug-induced parkinsonism
	Vascular parkinsonism (i.e., ischemia/infarcts in the basal ganglia)
	Infectious disease (e.g., acquired immunodeficiency syndrome, subacute sclerosing panencephalitis, postencephalitic parkinsonism, prion disease)
	Neurotoxin exposure (e.g., carbon monoxide, manganese, MPTP)
	Structural disorder (e.g., tumor, hydrocephalus, subdural hematoma, trauma)
	Metabolic disease (e.g., Wilson disease, hypothyroidism)



	Other secondary causes


Assessment



Clues from the medical history and atypical exam findings should prompt a careful work-up to rule out or confirm an alternate diagnosis. The most common syndromes mimicking PD are essential tremor, vascular parkinsonism, Lewy body dementia, progressive supranuclear palsy, multisystem atrophy, corticobasal degeneration, and drug-induced parkinsonism (Table 8). Neurologic consultation and neuroimaging studies are often needed to adequately assess many of these possibilities [1,2,68,84,85].
Table 8: SYNDROMES THAT MAY MIMIC PARKINSON DISEASE
	Syndrome	Signs/Symptoms Resembling Parkinson Disease	Differentiating Tests
	Essential tremor	
                  Appears or worsens with movement
Symmetrical presentation
Affects distal extremities, head, and voice
Family history common


                	
                  Improves with alcohol and/or beta-blockers
Dopamine transporter scan


                
	Vascular parkinsonism	
                  Symmetrical lower body manifestation
Gait highly affected
Rest tremor uncommon
Cognitive impairment


                	
                  Poor levodopa response
Significant small vessel disease or basal ganglia lacunar infarct(s) on
                      brain MRI
Dopamine transporter scan


                
	Drug-induced parkinsonism	Akinesia and bradykinesia	Patient medication history, particularly for dopamine antagonists (e.g.,
                  clozapine)
	Lewy body dementia	
                  Dementia
Vivid visual hallucinations
Marked fluctuating mental status


                	
                  History may be sufficient for diagnosis
Neuropsychologic testing to distinguish domains of cognitive
                      deficits
Dopamine transporter scan to distinguish from non-Lewy body dementias
                      (e.g., Alzheimer disease)


                
	Progressive supranuclear palsy	
                  Gaze palsies
Early falls within one year of diagnosis


                	
                  Neurologic examination findings of vertical gaze palsy and significant
                      postural instability
Evidence of midbrain atrophy on brain MRI (suggestive, not
                      definitive)


                
	Multisystem atrophy	
                  Autonomic dysfunction with symptomatic hypotension, constipation,
                      urinary urge incontinence, fecal incontinence, urinary retention, persistent
                      erectile dysfunction
Speech or bulbar dysfunction
Pyramidal or cerebellar dysfunction


                	
                  Poor levodopa response
Neurologic examination findings of deficits outside the extrapyramidal
                      system
Pontine and cerebellar atrophy on brain MRI (suggestive, not
                      definitive)
Electromyography findings of denervation and re-innervation of rectal
                      sphincter muscle


                
	Corticobasal degeneration	
                  Apraxia
Alien limb phenomenon
Cortical sensory loss


                	No tests required


Source: [1,2,68,84,85]



Importance of Establishing a Diagnosis



Determining the presence of parkinsonism is the first step in considering therapeutic options for PD and distinguishing PD from other central nervous system pathologic states. Although exclusion of alternative diagnoses may not expand options for disease-modifying or curative therapies, arriving at a definitive diagnosis is important for purposes of patient and family education, prognosis, reassurance, and options for therapy. A definitive diagnosis gives a name to the condition. This is very important for the patient experience and helps in coming to terms with a chronic disease. An "atypical parkinsonism" or "parkinsonian syndrome" diagnosis leaves patients and family with vague uncertainty and fails to provide a clear basis for management decisions and prognosis. A hierarchical list of diagnostic possibilities should be discussed if definitive diagnosis is elusive. Diagnostic criteria for progressive supranuclear palsy, cortico-basal degeneration, and multisystem atrophy allow for possible and probable diagnostic categories, according to diagnostic certainty [4].



108. TREATMENT OF PARKINSON DISEASE



Although no cure for PD is yet available, some degree of disease modification and significant alleviation of motor symptoms can be achieved with drug combinations that enhance tissue levels of dopamine, thereby promoting dopaminergic activity. Treatment strategies for PD are influenced by stage of disease, problematic symptom profile, and patient age. Clinical decision-making should balance possible efficacy with potential side-effect risk for each treatment option. Treatment decisions should be based on the best available evidence for each intervention. Pharmacotherapy should be accompanied by non-medical interventions, as needed, for gait and balance dysfunction, vocal impairment, and other motor, non-motor, and comorbid conditions [79].
Management of PD begins at the time of diagnosis but may not require immediate initiation of drug therapy. Early issues for consideration include information delivery, sources of support, counseling to facilitate a realistic view of what to expect going forward, discussion of prognosis, and potential treatment options. These conversations usually take place over several visits and should include discussion of available medical therapies for PD. When possible, these initial meetings should include family members [4].
OVERVIEW OF TREATMENT APPROACHES THROUGH DISEASE PROGRESSION



Initial treatment of early PD generally involves monotherapy, and motor control problems can be improved in many patients. Treatment of later PD becomes more complicated, with disease progression and prolonged dopaminergic drug administration. Requirements for dopamine replacement therapy become increasingly demanding as motor signs worsen. Patients initially well controlled using dopamine agonists require initiation of levodopa and, over time, increasing amounts given in higher doses with more frequent intervals. Patients initiated on levodopa will require the addition of dopamine agonists and/or other adjuncts that improve response to levodopa [86].
The decision to initiate levodopa treatment for PD is guided by clinical need; one should use the lowest dose that achieves a satisfactory clinical response. Levodopa therapy is commonly deferred until motor symptoms interfere with the patient's purposeful motor function. This is based on the assumptions that:
    
	The period of improved motor control is finite, and levodopa therapy is more valuable in later disease, when symptom improvement is greater.
	Deferring levodopa initiation delays the onset of dyskinesias.
	Early symptomatic treatment has no effect on disease course.


A five-year, randomized cohort study, designed to elucidate whether early use of levodopa has any fundamental impact on the course of PD, found no evidence that early treatment slows progression of disease [87]. Neither is there any reason to delay once treatment with levodopa is indicated. There is evidence that for early PD, a levodopa dose less than 400 mg/day minimizes the risk of drug-associated dyskinesia; moreover, early use of levodopa has been shown to be the most effective way to alleviate motor symptoms. It appears that progression of PD has a greater impact on development of levodopa-induced dyskinesia than medication duration itself [86,88,89].
Some PD motor symptoms show preferential dopaminergic response. For example, bradykinesia and rigidity show the most robust levodopa response. Rest tremor severity correlates poorly with the other cardinal symptoms and extent of dopamine neuron loss and inconsistently responds to dopaminergic therapy. This sign may originate from a trigger in the basal ganglia, with contributions from cerebellothalamic pathways. Freezing gait and imbalance with frequent falls also poorly respond to dopaminergic treatment [8].
Added complexity comes with progression from later to advanced PD. The onset of motor fluctuations and motor complications (e.g., dyskinesia, freezing) create the greatest challenge to treatment efforts to maintain mobility and function in earlier disease. Predicting the onset of motor complications and fluctuations in individual patients is very difficult, but disease duration and stage, dose and duration of levodopa exposure, sex, and body weight are contributing factors [86].
Even if motor symptoms are well controlled, numerous non-motor components of PD will emerge and can be intensely burdensome to patients. Many non-motor symptoms lack response to dopaminergic medications, reflecting progression beyond the dopamine neuron motor system and extensive disease involvement in the cortical and frontal lobes and widespread central neuropathology. Only recently have non-motor symptoms received adequate research attention, and for some of these syndromes, effective treatments have been identified and become available or their final regulatory evaluation is in progress [82,86].

MEDICATION NON-ADHERENCE



An important issue, unaddressed by practice guidelines, is medication non-adherence in patients with PD. While the prevalence of non-adherence broadly varies by assessment method, the figures range from 15% to 20% using patient self-report to 67% or more using pharmacy refill data and pill counts [90]. An important dimension in PD treatment is timing adherence, as dopaminergic medications should be taken at precise and evenly spaced intervals, as instructed by the prescribing physician. Non-adherence to timing of dosage is probably very common and contributes to unwanted dopamine variability implicated in earlier onset of motor fluctuations [91]. The overall consequence of non-adherence is unsatisfactory motor control, with diminishing mobility, greater fluctuations, dyskinesias, and declining quality of life [92].
In chronic diseases, highest medication adherence occurs with once-daily formulations, but this sharply decreases with each added daily dose [93]. Polypharmacy in PD is normative, with most patients taking two or more antiparkinsonian drugs and additional medications for non-motor symptoms and comorbidities. In addition to the risk of non-adherence that directly correlates with the number of prescriptions and daily doses per prescription, many patients with PD experience depression and/or cognitive impairment, both of which are strong independent risk factors for medication non-adherence [92].
Medication non-adherence among patients with PD should be recognized as a common, under-reported, detrimental, and costly cause of suboptimal disease control. Reliance on clinical judgment to identify non-adherence is demonstrably inaccurate, and healthcare professionals should use nonjudgmental interviewing skills that encourage patient admission of their non-adherence without fear or concerns of disapproval or termination of care. Barriers to adherence should be explored and clinical resources applied to surmount them. These include simple explanations of how medications optimally work when taken correctly and referral to non-adherence counseling. To avoid unnecessary dose escalations, adverse effects, and increased patient and healthcare costs, non-adherence should be explored before a drug regimen is deemed ineffective [92].

PHARMACOTHERAPIES



Levodopa



Exogenous dopamine administration is ineffective for treatment of PD, because circulating dopamine does not cross the blood-brain barrier so as to reverse brain dopamine depletion. Levodopa is a dopamine prodrug able to cross the blood-brain barrier where it is converted to dopamine by aromatic amino acid decarboxylase (AAAD). The regular administration of oral levodopa leads to repletion of dopamine in the substantia nigra pars compacta, and to storage in presynaptic dopamine neurons for subsequent use. The majority of patients treated with levodopa realize significant and prolonged improvement in motor function, though there are side effects and, in time, many patients experience fluctuations in beneficial effects of the drug. Levodopa was introduced for use in PD in the late 1960s, and remains the criterion-standard treatment [8].
The bioavailability of orally administered levodopa is reduced by extensive metabolism to dopamine in the gut. Only 30% of an oral dose reaches systemic circulation for distribution to the brain. For this reason, Levodopa used to treat PD is always combined with carbidopa, a peripherally acting AAAD inhibitor. Carbidopa inhibits peripheral conversion of levodopa to dopamine, which triples levodopa bioavailability and lowers the dosage requirements. Carbidopa 75–100 mg/day is the dose needed to inhibit peripheral conversion of levodopa to dopamine. Carbidopa also helps to diminish acute peripheral dopamine side effects, such as nausea, vomiting, and hypotension, and improves tolerability [94].
The risk for side effects and toxicity, including troublesome dyskinesia, is high in patients on chronic levodopa therapy. For this reason, careful dose titration and tight adherence to the effective dose is important for PD symptom management. No evidence has been found that using an extended-release levodopa/carbidopa formulation, or adding a catechol-O-methyltransferase (COMT) inhibitor, delays or prevents the development of motor fluctuations [95].
Because levodopa is absorbed in the proximal small intestine, food may delay absorption. Levodopa also competes with dietary proteins for transport into the brain. High-protein meals should be kept separate from levodopa dosing, and daily dietary protein intake should be reduced to approximately 0.8 g/kg (of body weight). Levodopa is metabolized in the gastrointestinal tract, kidneys, and liver, with 70% excreted in the urine. Levodopa half-life is roughly one hour. Dosing should be reduced 10% to 30% when other dopaminergic agents are added to carbidopa/levodopa. Available formulations in the United States are [94,96]:
      
	Carbidopa/levodopa tablet (Sinemet)
	Carbidopa/levodopa orally disintegrating tablets (Parcopa ODT, Dhivy)
	Carbidopa/levodopa oral extended-release capsule (Crexont)
	Carbidopa/levodopa sustained-release tablet (Sinemet CR)
	Carbidopa/levodopa extended-release tablet (Rytary ER)
	Carbidopa/levodopa enteral suspension (Duopa)
	Carbidopa/levodopa/entacapone (Stalevo)


Potential adverse events associated with levodopa/carbidopa can be generally categorized as CNS, gastrointestinal, or other. Adverse effects involving the CNS include confusion, sedation, vivid dreams, dizziness, hallucinations, psychosis, and depression. Gastrointestinal effects may include nausea, vomiting, and changes in bowel habits. Orthostasis, leg edema, dyskinesia, dystonia, hemolytic anemia, and leukopenia may also occur. All patients taking levodopa should be monitored for changes in blood pressure, pulse, mental status, and clinical response.
With prolonged therapy and disease progression, the duration of benefit from each levodopa dose often becomes increasingly shorter. "End of dose deterioration," "wearing-off," "off periods," or simply "off" refers to the waning or absent effects of levodopa within four hours of the last dose. As "off" periods increase, "on" periods (levodopa-related motor symptom control) decrease [4].
Caregivers monitoring the course of a stable patient on chronic levodopa therapy for PD often face two potential therapeutic challenges. First is the development of dyskinesia, indicative of drug intolerance or excessive dosage. The second is fluctuation in motor symptoms, perhaps indicative of inadequate dosage, failing compliance, or waning therapeutic effectiveness. The frequency, or risk, of dyskinesia and motor fluctuations during chronic levodopa therapy for PD is difficult to predict. One literature review of publications spanning 1966 through 2000 showed that among patients receiving levodopa therapy, the median frequency of dyskinesia was 39%, and after a satisfactory first year of therapy, the frequency of motor fluctuations gradually increased to 40% of patients by four to six years of treatment [97].

Dopamine Agonists



Dopamine D2/3 receptor agonists bind post-synaptic striatal dopamine receptors to increase dopaminergic neurotransmission and reduce parkinsonism symptoms. Ropinirole (oral), pramipexole (oral), and rotigotine (transdermal) are the most widely used agents. In advanced disease, subcutaneous apomorphine is continuously delivered via external pump or is used for rapid rescue therapy (via injection). The ergot derivative dopamine agonists cabergoline, pergolide, and bromocriptine are not recommended as first-line dopamine agonist therapy, and bromocriptine is associated with the development of fibrotic tissue. Pergolide was withdrawn from the U.S. market due to increased risk of cardiac fibrosis [98]. Ergot derivatives require specialized side effect monitoring, but they remain options for patients lacking benefit or tolerability with other dopamine agonists [79,99].
Dopamine agonists are the second most potent drug class (after levodopa) for motor symptom control in PD and are effective at all stages of the condition. Initial dopaminergic therapy using dopamine agonists (versus levodopa) is associated with reduced/delayed treatment-related complications, such as levodopa-induced dyskinesia and motor fluctuations [8,100]. Due to side effects of long-term treatment with levodopa, initiation of treatment with dopamine agonist monotherapy is now recommended in young patients to postpone therapy with levodopa and the subsequent development of extrapyramidal side effects [101,102].
However, poor tolerability can limit the use of dopamine agonists. While dopamine agonists are less likely to lead to motor fluctuations in early disease than levodopa, they are less effective for motor symptoms and carry greater risk of side effects such hallucinations, psychosis, hypotension, peripheral edema, excessive daytime somnolence, and impulse control disorders. In patients older than 70 years of age, dopamine agonists should be used with caution or avoided entirely [95]. All patients taking ropinirole, pramipexole, or rotigotine should be monitored for changes in blood pressure, daytime alertness, weight, and heart rate [94].
Ropinirole
Ropinirole undergoes hepatic metabolism, with a half-life of about six hours. It is associated with various adverse effects in various systems, including the gastrointestinal system (e.g., nausea, vomiting, dyspepsia, abdominal pain, constipation) and the CNS (e.g., dizziness, somnolence, headache, syncope, confusion, hallucinations, impulse control disorders, sleep attacks). Other potential adverse effects include fatigue, asthenia, dependent/leg edema, viral infection, pain, increased sweating, orthostatic symptoms, pharyngitis, abnormal vision, and urinary tract infection [94].
Pramipexole
Pramipexole is administered orally for PD and is available in immediate- and extended-release formulations. The half-life in healthy adults is about 8 hours, but this is extended to 12 hours in elderly patients. It is excreted in the urine primarily as unchanged drug, and dose adjustment is required in renal impairment. Overnight switch from immediate- to extended-release is successful in 80% of patients [94]. Potential adverse effects include nausea, abdominal pain/discomfort, constipation, dizziness, somnolence, headache, hallucinations, impulse control disorders, dyskinesia, orthostatic hypotension, xerostomia, peripheral edema, and muscle spasms [94].
Rotigotine
Rotigotine is available as a transdermal patch for the treatment of PD. It undergoes extensive metabolism via conjugation and N-dealkylation. The initial half-life is three hours, with the terminal half-life five to seven hours after patch removal. Potential adverse effects have included nausea, vomiting, somnolence, dizziness, application-site reactions, dyskinesia, anorexia, hyperhidrosis, visual disturbance, and peripheral edema, and all patients should be monitored for skin reactions. Patients with sulfa allergy should not be prescribed rotigotine, and patches contain aluminum and should be removed prior to MRI [94].
Apomorphine
Apomorphine for PD is given as a subcutaneous injection into the abdominal wall, upper arm, or upper leg; the injection site should be rotated. It is indicated for hypomobility and "off" episodes associated with PD.
Apomorphine undergoes extensive first-pass metabolism, with a terminal half-life of about 40 minutes. Nausea, vomiting, drowsiness, somnolence, dizziness, orthostatic hypotension, hallucinations, confusion, dyskinesia, rhinorrhea, and edema/swelling of extremities may occur. It is important to avoid use of apomorphine with serotonin blockers, as co-ingestion may cause profound hypotension. All patients taking this agent should be monitored for orthostatic hypotension and drowsiness [94].
Bromocriptine Mesylate
Bromocriptine mesylate is taken orally and is metabolized by the liver. The half-life is approximately 5 to 15 hours. Potential adverse effects include nausea, vomiting, abdominal discomfort, abnormal involuntary movements, ataxia, hallucinations, confusion, "on-off" phenomenon, dizziness, syncope, drowsiness, insomnia, depression, visual disturbance, hypotension, shortness of breath, constipation, vertigo, and asthenia. Long-term treatment with this drug is associated with pleural thickening (fibrosis). As such, patients' pulmonary function should be monitored during treatment [94].
Monoamine Oxidase B Inhibitors
MAO-B is an enzyme that inactivates dopamine by breaking it down into metabolic byproducts. MAO-B inhibitors block the breakdown of dopamine, slowing the loss of dopamine and several of the effects of PD. MAO-B inhibitors are generally considered for initial treatment of early PD as monotherapy and as adjunctive therapy to augment the effects of levodopa in later PD. The preferred agents are selegiline and rasagiline, both of which have shown symptomatic benefit and multiple neuroprotective effects in pre-clinical research [8,95,103].
Selegiline
In the treatment of PD, selegiline may be used as monotherapy (off-label use) or combined with levodopa. This agent blocks the breakdown of dopamine via MAO-B inhibition. It is metabolized via CYP450 enzymes to amphetamines, with a half-life of 10 hours. In high doses, it may precipitate a hypertensive crisis. Other potential adverse effects include nausea, weight loss, dyspepsia, hypotension, decreased heart rate, headache, hallucinations, vivid dreams, dizziness, insomnia, flu-like symptoms, dyskinesias, dystonia, rash, and photosensitivity [104]. All patients undergoing treatment with selegiline should be monitored for rash, drug interactions, and changes in blood pressure, cardiac status, and mental status (i.e., increased anxiety) [104].
In addition to a capsule/tablet, selegiline is available as an orally disintegrating tablet and a transdermal 24-hour patch. Pharmacology, potential adverse effects, and monitoring are similar, but metabolism of the disintegrating tablet bypasses the liver to reduce formations of amphetamine metabolites, which reduces the risk of insomnia side effects [104].
Rasagiline
Oral rasagiline may be used in monotherapy or combination therapy for patients with PD. This agent inhibits the breakdown of dopamine via MAO-B inhibition and is metabolized via CYP1A2. The half-life is three hours. The potential adverse effects and patient monitoring requirements are the same as with selegiline [104].
Catechol-O-Methyltransferase Inhibitors
COMT is an enzyme that converts levodopa in peripheral circulation to 3-O-methyl-DOPA (3-OMD). This metabolite cannot be converted to dopamine and accumulates in plasma during levodopa therapy. Inhibition of COMT increases the bioavailability of levodopa, allowing a larger amount of the drug to reach the brain and consequently raise dopamine levels. COMT inhibitors are always taken in combination with levodopa because they lack intrinsic dopaminergic activity. They are used in PD to potentiate levodopa effects when "wearing off" or other motor complications appear during carbidopa/levodopa therapy [104].
Entacapone
As a COMT inhibitor, entacapone inhibits the peripheral metabolism of levodopa. It is metabolized to active isomer and undergoes glucuronidation to inactive metabolites, with a half-life of two hours. Potential adverse effects include exacerbation of levodopa adverse effects, brown/orange urine, and diarrhea. All patients should be monitored for changes in blood pressure and mental status. A fixed-dose combination of entacapone with carbidopa/levodopa is available and reduces the number of tablets needed for treatment, which may improve adherence [104].
Tolcapone
Tolcapone inhibits peripheral and central metabolism of levodopa. It has a half-life of about three hours and is metabolized via glucuronidation and CYP2A6 and CYP3A4 enzymes. The adverse effects are the same as those described for entacapone, plus transient elevations in liver enzymes and fulminant liver failure. In addition to the monitoring recommended for entacapone, these patients should be regularly tested for liver enzymes and function [104].
Opicapone
Opicapone is a novel, once-daily, third-generation COMT inhibitor. Research has compared opicapone with entacapone and placebo as a levodopa adjunct. In a study involving 590 patients with PD-associated motor fluctuations, the mean reduced times in "off" state were 56 minutes for placebo, 96.3 minutes for entacapone, and 116.8 minutes for opicapone after 14 to 15 weeks. Opicapone 50 mg was statistically superior to placebo and non-inferior to entacapone, but lower-dose opicapone did not differ from placebo [105].
The most common adverse events with opicapone are dyskinesia, insomnia, and constipation. Serious adverse events were reported in six patients with placebo, eight with entacapone, and four with opicapone 50 mg. In addition to "off" time efficacy, an advantage of opicapone is the once daily dosing [105].

Anticholinergic Agents



Anticholinergic agents used in PD treatment include benztropine (Cogentin) and trihexyphenidyl. Anticholinergics may be helpful as a symptomatic treatment in younger patients with early PD and severe tremor or dystonia, but they should not be drugs of first choice due to their narrow range of efficacy. Adverse effects from nonselective cholinergic receptor blockade are a major drawback and include CNS-related side effects of cognitive impairment, exacerbation of dementia, delirium, sedation, and hallucinations. Other side effects include constipation, xerostomia, blurred vision, and urinary retention; higher doses may cause or worsen orthostatic hypotension and palpitations. Elderly patients are especially prone to these side effects plus confusion and memory difficulties, and anticholinergic agents are not recommended in this population [95].

Amantadine



Amantadine is an N-methyl-d-aspartate (NMDA) antagonist with modest benefit in early PD and efficacy in suppressing levodopa-induced dyskinesia in later/advanced PD. The mechanism of action is thought to involve augmentation of pre-synaptic dopamine release and NMDA glutamatergic antagonism. Common side effects include pedal edema and livedo reticularis (violet, lace-like coloration) [8].
Amantadine is the only agent demonstrated to suppress levodopa-induced dyskinesia without worsening parkinsonism, and the American Academy of Family Physicians recommends that amantadine should be considered for treatment of dyskinesias in patients with advanced PD [2]. However, use in frail elderly patients with advanced PD may result in confusion, hallucinations, and/or worsening motor symptoms [106].

Acetylcholinesterase Inhibitors



The acetylcholinesterase inhibitor rivastigmine is the only drug approved by the U.S. Food and Drug Administration (FDA) for the treatment of mild-to-moderate PD dementia. Other approved drugs for dementia, including donepezil, galantamine, and memantine, have been evaluated for the treatment of PD dementia, but their efficacy has not been clearly shown [106].
Rivastigmine has shown significant improvement in PD dementia that was maintained through 48- and 76-week follow-up in different trials. In long-term trials comparing rivastigmine capsules (12 mg/day) versus transdermal patch (9.5 mg/24 hours), the rates of adverse effects from worsening PD were 36.1% with the capsule (tremor in 24.5%) versus 31.9% with the patch (tremor in 9.7%). Both formulations showed a 2.1-point worsening on the UPDRS-III motor scale [107,108].

Novel and Investigational Agents



Istradefylline
In 2019, the FDA approved istradefylline as an add-on treatment to levodopa/carbidopa in adult patients with PD experiencing "off" episodes [109]. This agent is an adenosine receptor antagonist with evidence of significantly decreasing daily "off" time compared with patients receiving a placebo. Potential side effects include dyskinesia, dizziness, constipation, nausea, hallucination, and insomnia [109].
Adenosine A2A Receptor Antagonists
A2A receptors are co-localized on dopamine D2 receptors and may be over-activated in PD. Thus, A2A receptor antagonism may reduce PD motor symptoms [110]. Istradefylline was the first A2A antagonist evaluated in PD, but it received a "not approvable" letter from the FDA due to lack of clinical benefit and association with dyskinesias. A subsequent review concluded istradefylline 50 mg had clinical potential as a levodopa adjunct in PD, with support from a clinical trial showing significant reduction in "off" time and good tolerance [106,111].
Riluzole
There has been interest in glutamate receptor antagonists for the treatment of PD based on the finding that PD is linked to glutamate overactivation in basal ganglia circuits, resulting in oxidative stress and cell death. Riluzole, an NMDA receptor antagonist approved for the treatment of amyotrophic lateral sclerosis, was studied in PD, but it lacked significant effects on survival or disease progression [104].
Safinamide
Safinamide is an alpha-aminoamide developed as adjunct therapy to dopamine agonist or levodopa therapy in patients with PD. This drug shows dopaminergic and non-dopaminergic activity, including MAO-B inhibition, sodium channel antagonism, and inhibition of glutamate release. Clinical trials have shown significantly improved motor symptoms versus placebo. In a six-month double blind, placebo-controlled study of patients with mid-to-late stage PD with motor fluctuations, the addition of safinamide 50–100 mg/day was shown to significantly improve "on time" without increasing dyskinesia and to improve motor function, activities of daily living, quality of life measures, and depressive symptoms [112]. Clinical benefit was sustained over an additional 18-month period of continued treatment and observation.
In 2017, the FDA approved safinamide as "add-on" treatment for patients with PD who are taking levodopa/carbidopa and experiencing "off" periods [6].
Cannabidiol
Cannabidiol, the primary non-psychoactive constituent in Cannabis, has been evaluated for treatment efficacy in several non-motor PD conditions. In patients with PD-associated psychoses of at least three months' duration, oral cannabidiol treatment ≤400 mg/day for four weeks significantly reduced psychotic symptoms. No cognitive or motor side effects were found in study participants [113].
A small case series of patients with PD and REM sleep behavior disorder examined treatment response to oral cannabidiol 75 mg/day or 300 mg/day for six weeks. In this sample, symptoms of REM sleep behavior disorder included swearing, laughing, yelling, pushing, kicking, or punching during REM sleep, occurring two to seven times per week. After six weeks of cannabidiol, REM sleep behavior disorder symptom frequency was no times per week in 75% and one time per week in 25% of patients. All patients reported elimination of nightmares. Shortly after cannabidiol cessation, symptom frequency returned to baseline level in all patients. No side effects were observed [114].
Inosine
The antioxidant urate precursor inosine has been associated with lower risk of PD and slower PD progression and was suggested as neuroprotective in laboratory assays. The effects of inosine on PD are currently in phase III clinical trial evaluation in the Safety of Urate Elevation in Parkinson Disease (SURE-PD) study [89].

Agents FDA-Approved for Other Indications



In addition to investigational new drugs, several FDA-approved medications have been studied for their off-label use in the treatment of PD. Calcium-channel blockers are one such group. In one study, the calcium-channel blocker isradipine was found to reduce risk of PD in patients 65 years of age or older [115]. Isradipine, a calcium-channel blocker in use as hypertension therapy, may be neuroprotective in PD. The drug is currently in phase III trials (known as STEADY-PD) to determine its utility in treating early PD [89].
Evidence for the role of neuroinflammation in the pathogenesis of PD have prompted trials of several anti-inflammatory agents. Nonsteroidal anti-inflammatory drugs (NSAIDs) may be protective against PD, but the overall evidence of neuroprotective effect with aspirin or NSAIDs in PD is inconsistent [104].
The stimulant methylphenidate has been found in limited studies to improve gait hypokinesia and freezing in patients with PD receiving deep brain stimulation of the subthalamic nucleus [116].
Exenatide is a glucagon-like peptide-1 (GLP-1) receptor agonist used for the treatment of type 2 diabetes. In a 12-month trial of 45 patients with moderate PD, subcutaneous exenatide showed clinically relevant improvements in PD across motor and cognitive measures versus untreated controls [117,118].
Zonisamide is an anticonvulsant with neurotransmitter effects, including stimulation of dopamine synthesis, and is approved in Japan for the treatment of PD. Use as an adjunct to levodopa found improvements in "off" time [119].
Beta-blockers are considered a therapeutic option for PD tremor, although some patients may not benefit from or tolerate these agents [120].


MANAGEMENT OF EARLY PARKINSON DISEASE




Evidence Based Practice Recommendation

The European Federation of Neurological Societies asserts that the
          optimal time frame for onset of therapy for Parkinson disease has not been clearly
          defined. Once parkinsonian signs start to have an impact on the patient's life, initiation
          of treatment is recommended.
https://onlinelibrary.wiley.com/doi/abs/10.1002/9781444328394.ch14

             Last Accessed: April 28, 2025
Level of Evidence: Expert
          Opinion/Consensus Statement


The therapeutic objective in patients with early PD is symptomatic treatment of motor symptoms to restore more normalized motor function and to optimize and maintain patients' ability in perform activities of daily living. Therapy initiation is individualized, based on patient age, handedness, employment status, and functional status. Tremor is often the symptom that brings patients to medical attention and diagnosis, but it is dominant at rest and infrequently a source of disability or reason to initiate treatment. Rigidity and bradykinesia are more frequently associated with the functional limitations and mobility impairments that influence a patient to initiate treatment [8]. Initial therapy should also target the most disruptive and impairing symptoms in each patient, which can differ with tremor versus rigidity [121].
Initial therapeutic options for motor symptoms, in descending order by potency of effect, are levodopa, dopamine agonists, and MAO-B inhibitors. Dopaminergic agents (levodopa and dopamine agonists) remain the mainstay of symptom control but are not always first-line treatment. The timing of dopaminergic therapy initiation depends on patient preference, degree of disability, and potential side effects. In general, early dopaminergic treatment is recommended, and the choice, depending on age and overall cognition, is between levodopa preparations, dopamine agonists, and MAO-B inhibitors [4]. In 2021, the American Academy of Neurology published guidelines on choice of dopaminergic therapy for motor symptoms in early Parkinson disease [122]. These guidelines discuss the rationale for selecting levodopa vs. dopamine agonists vs. MAO-B inhibitors.
The assumption that dyskinesia strictly arose from long-term levodopa use led to the common practice of delaying its initiation until the onset of significant motor symptoms in order to save the window of efficacy before dyskinesia begins. As noted, it is now thought that disease stage has greater influence than medication duration on development of levodopa-induced dyskinesia. This has led to earlier levodopa initiation, although MAO-B inhibitors or dopamine agonists are often preferred as initial early PD therapy [8].
Treatment-Naïve Patients



The initial choice of drug depends on the likelihood of improving motor function (better with levodopa) compared with the risk of motor complications (more common in younger patients, delayed by agonists) and the presence of neuropsychiatric complications (more common in older and cognitively impaired patients, greater with agonists). Levodopa is the mainstay of initial treatment and the most effective drug for improving motor function. One should avoid controlled-release formulations or adding entacapone, as this is not effective for delaying the onset of motor complications. Other treatments include MAO-B inhibitors (e.g., selegiline, rasagiline) or oral or transdermal dopamine agonists (e.g., pramipexole, ropinirole, rotigotine). Initial treatment with an agonist can be recommended in younger patients. Ergot derivatives (e.g., bromocriptine, cabergoline) are not recommended due to the increased risk of fibrotic development [79]. Amantadine and anticholinergic agents are also options. Rehabilitation in early-stage disease has seldom been evaluated, and therefore a recommendation for or against its use cannot be made [79].
Dose adjustments with dopamine agonists and levodopa preparations are made in response to clinical effect, emerging symptoms, and/or side effects. Risks of psychiatric side effects and dyskinesias are greater at higher doses, and treatment with the lowest dose possible to achieve benefit is favored; this better maintains patient function and quality of life. Patients older than 50 years of age who receive levodopa doses greater than 600 mg/day are more likely to develop dyskinesia [4].

Adjustment of Initial Therapy in Patients without Motor Complications



Patients who initiate treatment with an MAO-B inhibitor, anticholinergic agent, amantadine, or their combination will, at some point, require levodopa or a dopamine agonist added. When patients on dopaminergic therapy require treatment intensification, the options are to increase the dose, switch to another agonist, or add levodopa. Patients who are initiated on levodopa may be better managed by an increase in the dose, the addition of an agonist, or the addition of a COMT inhibitor [79]. If significant tremor persists in patients with disabling tremor, add or initiate with [79]:
      
	Anticholinergic drug
	Clozapine
	Beta-blocker (e.g., propranolol)
	Deep brain stimulation




MANAGEMENT OF LATER PARKINSON DISEASE



Later stage PD is clinically characterized by diminished efficacy of dopaminergic therapy and the emergence of motor fluctuations and dyskinesias. The initial response of most patients to carbidopa/levodopa therapy is positive, because at that stage dopaminergic systems are relatively intact and produce sufficient endogenous dopamine to "buffer" the exogenous carbidopa/levodopa. With disease progression, combined effects from dopaminergic neuron loss, receptor alteration, modifications in circuitry, and desensitization of receptors lead to inconsistent and unpredictable carbidopa/levodopa response and the development of motor fluctuations. At some point, nearly all patients with PD develop motor fluctuations that include wearing off, delayed onset dyskinesias, and dystonias [123,124,125].
Levodopa-Induced Dyskinesias



While early PD can be effectively managed with levodopa for many years, disease progression invariably leads to peak-dose dyskinesias, including tics, tremors, and other involuntary movements [6]. In addition to levodopa, dyskinesias can also develop with dopamine agonists or MAO-B inhibitors. Men and younger patients have higher risk of dyskinesias. Mild dyskinesias do not require specific treatment, but more severe cases may respond to a reduction in levodopa dose or addition of an NMDA antagonist or dopamine receptor agonist [4].

Motor Complications



Motor complications become the dominate clinical issue when patients develop end-of-dose deterioration (symptom relapse) or peak-dose dyskinesias. Several potential mechanisms contribute to the development of motor complications. Low plasma levels of dopaminergic drugs lead to "off" periods, while high levels increase peak-dose dyskinesia; the levodopa therapeutic window is narrowed. Motor complications accrue in an estimated 10% of patients with PD per year, with an estimated 50% prevalence with five years of levodopa treatment. Other motor signs and symptoms can emerge, including axial motor symptoms of gait and postural abnormalities, that increase the risks of falling, dysphagia, dysarthria, and cognitive problems [6].

Emergence of Motor Symptoms



The common, debilitating axial motor symptoms/signs of late-stage PD are gait impairment, postural instability, and other postural abnormalities. Unlike the cardinal motor symptoms of PD (rest tremor, bradykinesia, and rigidity), axial motor symptoms do not respond well to dopaminergic therapy and physiotherapy. This is likely because motor control of axial and cardinal functions is mediated by different anatomical-functional pathways [70].
Freezing gait often appears later in the disease course and can lead to significant declines in quality of life. Walking requires shifting from one leg to the other, and patients with freezing gait experience a sense of falling every time they lift a foot up off the floor. Every step forward resembles a controlled fall. Research has shown that auditory stimuli (e.g., sound of a metronome) or visual cues (e.g., a flash of light or lines on the floor indicating stride length) can reduce episodes of freezing, but how these cues work is unknown [6].

Management



When motor complications emerge, manipulation of levodopa dose or frequency is often the first strategy, but the initial improvement is eventually precluded by the emergence of dyskinesias.
Levodopa Wearing Off
Studies comparing immediate- and modified-release levodopa found roughly 25% less levodopa absorbed with the modified-release formulation, and this should be considered when switching between preparations. Erratic levodopa absorption in later PD and significant reduction in doses per day with modified-release levodopa can result in delayed or no "on" responses. Modified-release levodopa has greatest benefit in reducing overnight wearing-off [4].
The next strategy is adding adjunctive therapies to levodopa to control fluctuating motor response. Wearing-off symptoms can be reduced by adding MAO-B inhibitors, COMT inhibitors, or dopamine agonists. The MAO-B inhibitor rasagiline reduces "off" time by around 1.5 waking hours per day; the same results were found with the COMT inhibitor entacapone [4]. The COMT inhibitors entacapone and tolcapone can improve CNS delivery of levodopa by inhibiting its peripheral degradation to 3-OMD. Entacapone is most widely used due to rare hepatic failure associated with tolcapone, although the latter agent may be more effective [8,79]. COMT inhibitors can increase ''on'' time, but these drugs lack intrinsic antiparkinsonism efficacy as monotherapy [4].
The dopamine agonists pramipexole and ropinirole reduce "off" time by around 15% but can cause problematic side effects, including drowsiness, sudden onset of sleep, and impulse control disorders, in 15% or more of patients. Patients should be screened for pre-existing drowsiness and tendencies toward compulsive disorders (e.g., gambling) before prescribing a dopamine agent. Patients should be monitored for the development of impulse control disorders throughout the course of treatment. Apomorphine can be administered by continuous infusion or intermittently to treat sudden "off" periods unresponsive to other medications [4].
Severe Motor Fluctuations
Deep brain stimulation is effective against motor fluctuations and dyskinesia [79]. However, because the risk for adverse events is elevated, this modality is only recommended in patients younger than 70 years of age without major psychiatric or cognitive problems. Other options include subcutaneous apomorphine administered via penject or pump or intrajejunal levodopa/carbidopa enteric gel administered through percutaneous gastrostomy [79].
Unpredictable "On-Off"
Deep brain stimulation of the subthalamic nucleus is effective to manage unpredictable "on-off" symptoms [79]. In treatment studies for wearing-off, patients with unpredictable "on-off" have been excluded or were uncommon. Thus, there is insufficient evidence to conclude if the results are valid for unpredictable "on-off." The strategies described for dyskinesia and wearing-off should be considered. For delayed "on," dispersible levodopa and subcutaneous apomorphine injections have some value [79]. Reducing or redistributing dietary proteins may be helpful, but a more practical approach is to take levodopa on an empty stomach one hour before, or at least one hour after, each meal.
Freezing
Management options for "off" freezing are the same as for wearing-off. However, freezing during "on" often does not respond to dopaminergic strategies. Visual or auditory cues are empirically useful for facilitating the start of motor acts [79].
Dyskinesias
The first step in managing dyskinesias is to reduce the levodopa dose. This elevates the risk of increasing "off," but it can be compensated for by increasing the number of doses or adding a dopamine agonist. MAO-B or COMT inhibitors should also be reduced or discontinued at the risk of worsening wearing-off [79].
Amantadine (an NMDA antagonist) is the sole effective agent in suppressing levodopa-induced dyskinesia without worsening parkinsonism and should be initiated at 200–400 mg/day [79,106]. In younger patients, an anticholinergic agent may be prescribed [79].
Deep brain stimulation of the subthalamic nucleus also reduces dyskinesia symptoms and dopaminergic dosing. Stimulation of the globus pallidus pars interna may reduce severe dyskinesia.
Clozapine or quetiapine may be added. Clozapine is associated with potential serious adverse events (e.g., agranulocytosis, myocarditis) and requires monitoring. Intrajejunal levodopa infusion is another option. Continuous subcutaneous infusion of apomorphine allows reduction of levodopa [79].
Biphasic Dyskinesia
Biphasic dyskinesias can be very difficult to treat, and well-designed treatment studies are sparse. Deep brain stimulation of the subthalamic nucleus appears effective [79]. The strategies described for managing peak-dose dyskinesias may also be considered.
Another option is increasing the size and frequency of levodopa dosing, at the risk of increasing peak-dose dyskinesia. However, larger and less frequent doses may give more predictable responses. Apomorphine and intrajejunal levodopa infusion may be tried [79].
Off-Period and Early-Morning Dystonias
The strategies for wearing-off can be applied to patients with off-period dystonias. Additional levodopa or dopamine agonist doses at night may be effective if the symptoms are worst in the morning. Deep brain stimulation is recommended, and botulinum toxin injection may be employed [79].


MANAGEMENT OF ADVANCED PARKINSON DISEASE



Advanced PD is defined as the onset of persistent and severe motor complications despite optimized oral pharmacologic and behavioral management [106]. The development of motor complications during later disease progresses to advanced disease. The underlying pathophysiologic mechanisms result in a narrowing therapeutic window whereby low plasma and striatal levels of dopaminergic drugs lead to "off" periods and high levels lead to increases in peak-dose dyskinesia. Patients experience increasing dose failures from absorption problems [8,106]. Dyskinesias become more frequent and severe in advanced disease, appearing in 59% of patients after 10 years of levodopa treatment. Even small dose increases in levodopa to improve motor function may produce dyskinesias. Management of dyskinesias and "off" periods by lowering the levodopa dose and shortening the time intervals between doses becomes increasingly ineffective in advanced disease [95].
Long-acting dopamine agonists taken once daily have become popular with patients. In theory, long-acting dopamine agonists should allow a stable release of drug, with continuous dopaminergic stimulation reducing plasma fluctuations and decrease motor complications. Many experts state this theory is unsupported by observations in clinical practice, and the presumptive advantage of long-acting dopamine agonists has not been proven. Dopamine agonists should not be prescribed to patients with dementia, hallucinations, autonomic dysfunction, or sleep disorders, and impulse control disorders are a potential side effect with this drug class [106].
With disease progression in advanced PD, the development of wearing-off symptoms and dyskinesias can produce severe, disabling motor fluctuations uncontrollable with oral medications. Advanced therapies are considered at this point, including deep brain stimulation or infusional therapies such as subcutaneous apomorphine or intraduodenal levodopa gel infusions. Such therapies are generally reserved for patients who no longer improve with available oral and transdermal therapies and who lack cognitive or psychiatric dysfunction [4].
Apomorphine, intraduodenal levodopa, and deep brain stimulation can substantially improve motor fluctuations by decreasing daily "off" time and dyskinesias. Despite benefits that may continue several years after initiation, the underlying pathology progresses, and even patients with excellent response can experience the emergence of advancing disease with postural instability and falls, cognitive disturbance, autonomic dysfunction, and swallowing and speech dysfunction [4].
While large head-to-head studies comparing invasive procedures are lacking, deep brain stimulation has the highest level of supportive evidence from the largest number of randomized controlled trials. Before any decision is made to use invasive therapies, a multidisciplinary team should examine the patient and carefully weigh the relative risks and potential benefits of each therapy [106].
Pharmacotherapy Interventions



With apomorphine, the rapid onset of action makes it an effective intervention for "off" periods with use as a rescue injection. Apomorphine is also available as a continuous infusion treatment, suggested by clinical trials as effective in treating motor symptoms and some non-motor advanced PD symptoms [106].
With FDA approval in 2015, intestinal gel is the most recent formulation of levodopa/carbidopa to improve its blood concentration consistency and stability. In advanced PD, delayed and unpredictable spontaneous gastric emptying interferes with the passage of oral medication from the stomach to the small intestines for absorption and circulation to the brain. Levodopa/carbidopa intestinal gel (Duodopa) was developed to bypass this problem by delivering the drug directly to the proximal jejunum via a percutaneous endoscopic gastrojejunostomy tube connected to a portable infusion pump [126].
Compared to conventional immediate-release levodopa, levodopa/carbidopa intestinal gel has been found superior in improving motor fluctuations and quality-of-life scores. For example, 71 patients with advanced PD were randomized to levodopa/carbidopa intestinal gel plus oral placebo or oral levodopa/carbidopa plus placebo intestinal gel. After 12 weeks, the levodopa/carbidopa intestinal gel group showed a significant reduction in "off" time (-4.04 hours/day), versus the active oral/placebo gel group (+2.14 hours/day). This extent of improvement was also observed in "on" time without troublesome dyskinesia, and in "on" time without dyskinesia. Most side effects involved complications related to the percutaneous gastrojejunostomy therapy pump [127].

Deep Brain Stimulation Surgery




Evidence Based Practice Recommendation

According to the European Federation of Neurological Societies, deep
            brain stimulation of the subthalamic nucleus is effective against motor fluctuations and
            dyskinesia in later-stage PD, but because of the risk for adverse events, the procedure
            is only recommended for patients younger than 70 years of age without major psychiatric
            problems or cognitive decline.
https://onlinelibrary.wiley.com/doi/abs/10.1002/9781444328394.ch15

             Last Accessed: April 28, 2025
Level of Evidence: A (At least one
            convincing randomized, controlled clinical trial or at least two consistent, convincing
            prospective matched-group cohort studies)


Surgical approaches are considered in patients with advanced PD when optimized medical treatment fails to control motor symptoms. Surgical interventions used in the past include ablative lesions in the nuclei of the basal ganglia or thalamotomy for tremor, and pallidotomy for levodopa-induced dyskinesias; however, approaches such as these incurred a high risk of permanent side effects. Although pallidotomy or thalamotomy remain options in carefully selected patients, deep brain stimulation is now the surgical treatment of choice for patients with advanced PD and symptoms refractory to medical management [2,128]. This approach requires a small craniotomy for placement of electrodes connected to a pulse generator that is implanted in the chest wall. By modifying the frequency and amplitude of electrical stimuli, it is possible to improve motor symptoms and minimize side effects of brain stimulation over time. Unlike fixed ablative surgery, deep brain stimulation can be modified in response to changing symptoms as the disease progresses; adverse effects are usually reversible. The procedure can be performed in one or both hemispheres, depending on whether symptoms are unilateral or bilateral [95]. Although deep brain stimulation is able to reduce symptoms of motor fluctuations, dyskinesia, and tremor, other refractory PD symptoms (e.g., cognitive impairment, gait instability, mood disorders, speech impairment, autonomic dysfunction) are unlikely to improve and may worsen as a result of this mode of therapy. Guidelines recommend that deep brain stimulation only be performed in experienced centers [2].
For treatment of PD, deep brain stimulation targets the subthalamic nucleus of the internal capsule or the globus pallidus. Clinical trials of deep brain stimulation have reported a 40% to 60% reduction in the severity of motor symptoms and up to 50% reduction in medication use [128]. Short- and long-term studies have been conducted to assess the effectiveness of subthalamic nucleus stimulation for levodopa-refractory signs and symptoms. The overall improvement in activities of daily living and motor UPDRS scores averaged 50% compared to pre-surgery. Severity of levodopa-induced dyskinesias have been reduced by an average 69%. Surgical implantation of electrodes deep in the brain has a 1% to 6% risk of postoperative intracranial hemorrhage, infection, or stroke. Late-onset adverse events include migration or misplacement of the leads (5.1%), lead fractures (5%), and skin erosion (1.3%) [128,129].
Factors contributing to deep brain stimulation outcome include clinical indications, patient selection, implantation accuracy, stimulation programming, and medication management. The symptoms and signs most frequently considered as possible late complications of deep brain stimulation include eyelid opening apraxia (1.8% to 30%), dysarthria/hypophonia (4% to 17%), gait disturbances (14%), postural instability (12.5%), weight gain (8.4%), and verbal fluency decline (14%) [95,130]. As of 2016, more than 100,000 patients had undergone deep brain stimulation surgery for the treatment of PD and other movement disorders [131].
Timing
While deep brain stimulation was formerly offered only in late-phase disease (mean: 13 to 14 years post-diagnosis), several considerations have now moved the timing of surgery earlier [131]. Deep brain stimulation produces improvement in symptoms responsive to dopaminergic drugs, but in late-stage disease, symptom responsiveness to brain stimulation is less predictable and often unsatisfactory. Performing deep brain stimulation at advanced stages of illness can alleviate some motor dysfunction features but does not much benefit ongoing sense of well-being or functional status in relation to family, occupation, and social roles. In addition, older patients are more likely to develop surgical complications and/or worsening of axial motor functions.
The value of earlier deep brain stimulation surgery for PD was studied by comparing best medical treatment with deep brain stimulation of the subthalamic nucleus in 251 patients with early-stage motor fluctuation (mean: seven years post-diagnosis). Early and sustained improvement was found in quality of life for patients who received deep brain stimulation. Deep brain stimulation of the subthalamic nucleus has been proposed in patients less than four years after diagnosis without motor fluctuation, but this approach is less compelling, as it exposes patients to potentially dangerous side effects without improving motor function or quality of life. The long-term impact is also unclear [131].
Targeting
Several trials comparing subthalamic nucleus and globus pallidus pars intera stimulation have helped define relative advantages between these two targets. While motor benefits are comparable, other parameters show advantages with subthalamic nucleus for more severe on-off symptoms and cost-efficacy, and advantages with globus pallidus pars intera for dyskinesia suppression, long-term stability of effects, and cognitive symptoms [131].
Experimental and clinical observations suggest contribution from the pedunculopontine nucleus to the pathophysiology of gait and stability impairment. However, pedunculopontine nucleus stimulation remains investigational, with several unresolved issues [131].
Long-Term Impact
Early open-label studies reporting long-term (more than 10 years) outcomes in subthalamic nucleus stimulation consistently found durable benefits in motor fluctuation, dyskinesias, and the cardinal symptoms of PD (tremor, rigidity, and to a lesser extent, bradykinesia). A survival advantage was suggested when comparing eligible patients who chose deep brain stimulation versus those who continued medical treatment. However, subthalamic nucleus stimulation does not halt disease progression, and "long-term deep brain stimulation syndrome" with axial motor problems can emerge from long-term therapy. Reappraisal of current targets and investigation of new ones is ongoing [131].
In early 2025, the FDA approved an adaptive deep brain stimulation device that provides personalized therapy for patients with PD [132]. The Adaptive DBS Algorithm for Personalized Therapy in Parkinson's Disease (ADAPT-PD) trial was a prospective, single-blind, randomized crossover study (between two modes of adaptive deep brain stimulation), conducted across 10 centers in the United States, Europe, and Canada. It evaluated the safety and effectiveness of chronic dual- and single-threshold adaptive deep brain stimulation modes compared to continuous deep brain stimulation for eligible patients with PD receiving deep brain stimulation therapy. This study represents the largest and longest assessment of adaptive deep brain stimulation conducted in both clinical and home settings [132]. In adaptive deep brain stimulation, a machine learning system constantly measures changes in brain activity related to movement and adjusts the stimulation in real time, reducing the need for manual intervention when treating PD symptoms [133]. Emerging evidence suggests greater efficacy with fewer adverse effects during adaptive deep brain stimulation compared with conventional deep brain stimulation [134].

Alternative Surgical Approaches



Radiofrequency ablation and focused ultrasound are alternative modalities that can target the subthalamic nucleus and produce fixed brain lesions. The success rate of radiofrequency ablation of subthalamic nuclei for relief of parkinsonism is comparable to that of deep brain stimulation. Unfortunately, the benefit often dissipates after three years due to worsening PD or return of abnormal activity. Like deep brain stimulation, radiofrequency ablation requires craniotomy; it also has some risk of hemorrhage and stroke. Potentially irreversible adverse events include dyskinesia or hemiballismus, gait impairment, dysarthria, and loss of verbal fluency [128].
Ablation of certain deep brain centers can also be performed using focused ultrasound (FUS). Ablation with FUS has the advantage of producing lesions without the need for craniotomy; however, this modality has not yet proven to be safer than ablation methods that require craniotomy. Disadvantages of FUS for treatment of PD include persistent adverse effects (dysarthria, weakness, gait unsteadiness) and lack of the ability to modulate treatment over time [128].


MANAGEMENT OF NON-MOTOR SYMPTOMS



As discussed, patients frequently develop diverse non-motor symptoms and syndromes throughout the clinical course of PD. Most non-motor symptoms cluster into broader groups of abnormality: neuropsychiatric disorders, autonomic dysfunction, sleep disorders, and pain.
Neuropsychiatric Disorders



Psychosis in Parkinson Disease
Psychosis in PD is common and multifactorial in etiology. Up to 60% of patients with PD develop psychosis. Following its onset, PD psychosis remains a persistent, lifelong problem for most patients [135]. Pharmacologic management is challenging, in part because dopaminergic agents required for motor control can exacerbate psychotic symptoms, and antipsychotic agents can exacerbate motor symptoms [136]. The onset of psychosis in PD predicts a poor prognosis, including increased likelihood of nursing home placement and early mortality [137].
The early clinical manifestations of PD-associated psychosis differ from other psychotic disorders in that hallucinations are common and patients initially remain lucid and connected with reality. Visual hallucinations are the most prevalent form. Functional MRI performed on patients with PD who are experiencing visual hallucinations show several abnormalities: altered cortical visual processing; decreased occipital response and increased caudate and frontal cortical activation to visual stimuli; overactive visual association cortex; and decreased primary visual cortex activity [136].
Auditory, tactile, olfactory, and gustatory hallucinations do occur, though less commonly and usually in combination with visual hallucinations. Confusion states, delusions, paranoia, agitation, and delirium may also develop.
The stage of PD at which psychotic features emerge has some diagnostic import. In newly suspected or recently diagnosed (within three months) cases of PD, the appearance of psychotic symptoms suggests early-onset dementia with Lewy bodies, but could also indicate an alternative neuropsychiatric diagnosis, such as Alzheimer disease with extrapyramidal symptoms or underlying functional (psychiatric) psychosis. Differences in the initial presentation of PD-associated psychosis do not substantively change the management approach (with some caveats) [136].
Risk factors for PD-associated psychosis include cognitive impairment, dementia, advanced age, sleep disturbances, and disease duration/severity [138]. Psychosis is unrelated to total dose or duration of dopaminergic medication, and no differences have been found in the incidence rate among patients receiving levodopa versus those on dopamine agonists or anticholinergic drugs [139].
The association between sleep disturbance and PD psychosis is sufficiently robust to suggest REM sleep behavior disorder manifests from an evolving synucleinopathy in patients with PD-associated psychosis or dementia. Both factors may develop from a single epiphenomenon, such as neurodegeneration. Evidence also suggests contribution to PD psychosis from non-dopaminergic neurotransmitters, including serotoninergic or cholinergic systems [136].
Visual hallucinations require medication adjustment and possibly specific therapies if they are troublesome, threatening, or associated with behavioral change [4]. Triggering factors, such as infection, metabolic disorders, fluid/electrolyte imbalance, and sleep disorder, should be controlled. In addition, steps should be taken to reduce polypharmacy. Tricyclic antidepressants and anxiolytics/sedatives should be reduced or stopped. Antiparkinsonism drugs should also be reassessed. Anticholinergics and amantadine should be halted, while dopamine agonists and MAO-B and COMT inhibitors should be reduced or halted. The levodopa dose may be reduced [79,140].
Unfortunately, most commonly used antipsychotic drugs have side effects that exacerbate PD. Consequently, atypical antipsychotics are often key in the management of PD-associated psychosis. Almost all antipsychotic drugs can exacerbate PD. Clozapine is the only antipsychotic with high-level evidence of efficacy; in some patients, it also improves motor function [141]. Clozapine is widely recommended as the first-line choice, but it is associated with potentially fatal agranulocytosis, which develops in 1% of patients and makes routine blood neutrophil counts mandatory. Less serious side effects include sedation, tachycardia, orthostatic hypotension, and sialorrhea. Low-dose clozapine (less than 50 mg) also has efficacy, with less frequent and more tolerable side effects and rare agranulocytosis [142,143].
The AAN states quetiapine can be considered in the treatment of PD-associated psychosis [81]. However, some studies have found quetiapine no better than placebo in antipsychotic effect in this group of patients [144,145]. Despite clozapine superiority, quetiapine is the most frequently used antipsychotic for PD-associated psychosis in the United States, due to better safety and despite inconsistent antipsychotic benefit [80,139].
First-generation antipsychotics (e.g., haloperidol) should not be used. This drug class is a common cause of drug-induced parkinsonism, shows little to no psychotic symptom relief, and can worsen motor symptoms [136]. Other atypical antipsychotic agents (e.g., olanzapine, risperidone) can worsen parkinsonism and should not be used [80]. The FDA requires all atypical antipsychotics to carry black box warnings for increased risk of death in elderly patients with dementia [136].
Adding a cholinesterase inhibitor (e.g., rivastigmine, donepezil) is an option [79]. In patients requiring sedation for severe agitation, non-neuroleptics such as lorazepam should be considered over standard agents like haloperidol [80,81].
Pimavanserin is an investigational drug with a novel mechanism of antipsychotic action as a selective serotonin 5-HT2A receptor inverse agonist. The activity of this drug does not block dopamine receptors and does not adversely affect PD. In clinical trials for the treatment of PD-associated psychosis, pimavanserin has shown efficacy and tolerability, including significant improvements in positive symptoms of psychoses, caregiver burden, and overall clinical improvement without worsening of motor function. No safety signals have emerged [106,146].
Dementia
Dementia is the progressive decline in cognitive function (i.e., thinking, planning, organizing, problem solving) beyond what might be expected from normal aging. The dementia of PD takes two forms: an early, more rapidly progressive dementia characterized pathologically by an abundance of Lewy bodies within the brain (i.e., dementia with Lewy bodies), and a later onset, less rapid form characterized by neurodegenerative change and fewer Lewy bodies (i.e., PD dementia) [6]. The cognitive signs of dementia with Lewy bodies begin within one year of motor symptom onset, while the cognitive problems associated with PD dementia begin one or more years after motor symptom onset.
Dementia affects a substantial portion of people with PD and has virtually no effective treatment [6]. Cognitive impairment, autonomic dysfunction, and falls are all features of PD dementia that substantially affect function and quality of life and incompletely respond to medication manipulation [4].
In patients with typical PD dementia, there is an initial rapid loss of midbrain dopamine neurons followed by slow progression of Lewy body infiltration into the brain over decades. Dementia manifests later when Lewy bodies invade the neocortex. Patients diagnosed with PD after 70 years of age develop dementia earlier in the disease, show more alpha-synuclein-containing Lewy bodies throughout the brain, and often have additional age-related plaque pathology. In contrast, dementia with Lewy bodies occurs with PD diagnosed at a younger age, is more rapidly progressive, and shows substantial amounts of Lewy bodies and Alzheimer-type pathologies infiltrating the brain. These data suggest that age at symptom onset and the extent and type of age-related, Alzheimer-type pathology influence pathologic progression in PD [6].
Management involves discontinuation of potential aggravators, including anticholinergics, amantadine, tricyclic antidepressants, tolterodine, oxybutynin, and benzodiazepines [79,140]. A cholinesterase inhibitor, such as rivastigmine, donepezil, or galantamine, should be initiated. With idiosyncratic clinical response or side effects, an alternate agent may be tried. If cholinesterase inhibitors lack tolerability or efficacy, memantine should be added or substituted.
Depression
As many as 90% of patients with PD experience depression, which can appear in early and advanced disease. This neuropsychiatric problem has a major impact on both patients' and caregivers' quality of life. With many overlapping features between depression and PD before and during dopaminergic treatment (e.g., loss of facial expression, hypophonic speech, slowed movement, reduced appetite, sleep disorders), depression in PD often goes on unrecognized [95,147].
Tricyclic antidepressants may be the best choice for depression treatment in PD, followed by selective serotonin or norepinephrine reuptake inhibitors (SSRIs/SNRIs) or dopaminergic agonist therapy. Cognitive-behavioral therapy also appears promising [148]. Most PD experts use an SSRI, SNRI, or tricyclic antidepressant and follow the patient closely for four to six weeks, adjusting as needed [106,149].
The potential of antidepressants to worsen PD motor symptoms has been debated, but studies show no significant increase in risk of motor deterioration. A review of tricyclic antidepressant and SSRI/SNRI treatment of depression in PD concluded possible efficacy in reducing levodopa-induced dyskinesia [150]. There is a minor risk of impairing levodopa motor control, but this finding is inconsistent. The effect is usually minor when it happens and can be resolved by increasing levodopa dose [150]. Nortriptyline has no effect on dyskinesia or motor symptoms.
Tricyclic antidepressants and SSRIs/SNRIs are probably effective for depression [150]. The strongest evidence is for nortriptyline and paroxetine. SSRIs may not be the preferred drug class when rapid effect is needed, and quicker onset of therapeutic benefit is achieved with noradrenergic antidepressants. Tricyclic antidepressants and SSRIs/SNRIs are also beneficial in treating anxiety in patients with PD.
In other drug classes, the dopamine agonist pramipexole (up to 1 mg three times per day) significantly improved depression compared to placebo, an effect unrelated to motor improvement [106,149]. Depression symptoms confined to "off" time may respond well to any treatment that reduces motor fluctuations and improves "on" time. Electroconvulsive therapy remains a potentially lifesaving treatment in major depression and has been used successfully in PD, but sufficient trials in PD depression do not exist [106,149,151].
Apathy
Apathy in non-demented and non-depressed patients with PD is not associated with dopamine transporter activity in the striatal sub-regions. It is more likely the result of extra-striatal lesions that accompany PD rather than striatal dopaminergic deficits [152].
No established treatment for apathy is available. Levodopa, selegiline, and antidepressants have been suggested as useful. In a small clinical trial, rivastigmine 9.5 mg/day transdermal significantly improved apathy symptoms beyond placebo response. There was also improvement in activities of daily living and caregiver burden, but not quality of life. Methylphenidate is probably effective in treating apathy and fatigue in later PD [150]. There is a lack of literature on the subject, many experts use a dopamine agonist for severe apathy, but with caution for impulsive behaviors [106,153]. One meta-analysis that compared the efficacy of various treatment modalities for PD found that pharmacotherapy was the most efficacious, followed by deep brain stimulation, exercise-based interventions, supplements, and placebo [154].
Impulse Control Disorders
Impulse control disorders and aberrant behaviors can develop during dopamine agonist treatment in PD and worsen patient and caregiver quality of life. Often, patients lack insight into the negative consequences of their behavior. Risk factors include male sex, younger age at onset, personality traits of high impulsivity and novelty seeking, and personal or family history of addictive disorders. In predisposed patients, overstimulation of mesocorticolimbic dopamine receptors by dopamine agonists leads to impulse control disorders and compulsive medication use. Impulse control disorders are more likely in early PD with normal-range medication dosing, while compulsive medication use is more commonly associated with fluctuations in advanced disease. Affected patients often lack noteworthy psychiatric histories and cognitive impairment, making identification difficult. Management requires reducing dopaminergic therapy, and psychosocial support is often necessary. SSRIs may help, while atypical antipsychotics have limited benefit. Prevention is based on the identification of at-risk individuals and active monitoring [155].
In a study of 203 patients with PD, the most common impulse control disorders were compulsive eating (14%), hypersexuality (10%), compulsive shopping (6%), and pathologic gambling (3%). Age younger than 68 years and exposure to dopamine agonists or MAO-B inhibitors were identified as risk factors for developing disorders of impulse control. Affected patients on dopamine agonists received a daily dose 60% higher than those without the disorders. Impulse control disorder symptoms showed a nonlinear dose-response relationship with dopamine agonists [156].

Autonomic Dysfunction



Constipation
In patients with PD, constipation may develop due to impaired gastrointestinal motility and medication side effects. Treatment is often behavioral, with a focus on increasing fluid ingestion, fiber intake, and physical activity. If additional treatment is necessary, polyethylene glycol solution, fiber supplements (e.g., psyllium, methylcellulose), and/or osmotic laxatives are recommended. Short-term irritant laxatives may help in selected patients [79,140].
Dysphagia
Management of dysphagia requires optimization of motor control approaches. Speech therapy is indicated for assessment, swallowing advice, and further investigations, if needed. Videofluoroscopy may be conducted in selected cases to exclude silent aspiration. In severe cases, enteral feeding options (e.g., short-term nasogastric tube, percutaneous endoscopic gastrostomy) may be considered [79,140].
Orthostatic Hypotension
Orthostatic hypotension is a symptomatic drop of 20 mm Hg systolic or 10 mm Hg diastolic blood pressure when rising to standing from sitting or lying down. Orthostatic hypotension is associated with lightheadedness, syncope, or nonspecific complaints including fatigue, unsteadiness, headache, neck tightness, or cognitive slowing. Because supine hypertension often accompanies orthostatic hypotension, the first step of treatment should be non-pharmacologic to avoid worsening supine hypertension. Patients should avoid, reduce, or eliminate large meals, alcohol, warm environments, volume depletion, diuretics, antihypertensive drugs, tricyclic antidepressants, nitrates, dopaminergic drugs (if possible), and alpha-blockers used for benign prostatic hypertrophy. Increasing salt intake may also help. Tilting the head of bed at night (30° to 40°) is recommended, as is exercise, as tolerated. Waist-high elastic stockings, abdominal compression bands, and counter-maneuvers (e.g., leg crossing, toe raising, thigh contraction) are effective prevention measures.
Midodrine has the greatest level of evidence in terms of pharmacotherapy. Fludrocortisone is also possibly effective, but it is important to monitor for side effects [79,106,140].
Urinary Dysfunction
Urinary incontinence in patients with PD is thought to result from hyper-reflexia caused by basal ganglia dysfunction. When symptoms appear suddenly, it is important to rule out urinary tract infection. If incontinence occurs mainly at night, fluid intake should be reduced after 6 p.m. and the head of the bed should be tilted up for sleep.
Night-time dopaminergic therapy should be optimized, and if necessary, an anticholinergic drug may be added. Guidelines recommend trospium chloride (10–20 mg two to three times per day) or tolterodine (2 mg twice per day) [79,140]. However, trospium is less able to penetrate the blood-brain barrier, and cognition may worsen. Botulinum toxin type A injected in the detrusor muscle is also an option [79,140].
Sexual Dysfunction
Sexual dysfunction is common in men and women with PD and is a complex problem from diverse etiologies, including motor dysfunction, medication side effects, mood disorders, and autonomic dysfunction manifesting in erectile dysfunction, reduced genital sensitivity and lubrication, and difficulty reaching orgasm [140].
Erectile dysfunction is widespread in PD and affects at least 50% to 75% of men with PD. Good evidence supports the use of sildenafil citrate, and similar drug class members, such as tadalafil and vardenafil, are also likely to be effective [95].

Sleep Disorders



Excessive Sleepiness
Excessive daytime somnolence and sudden sleep onset can originate from the disease process, medications, or other sleep disorders. Excessive daytime somnolence can result from dopaminergic medications—more commonly dopamine agonists than levodopa. Patients with these symptoms should be assessed for nocturnal sleep disturbances. Nocturnal sleep may be improved by reducing akinesia, tremor, and urinary frequency.
Sedative drugs should be reduced or discontinued. All dopaminergic drugs may induce daytime somnolence, so the dose of the current dopamine agonist may be reduced or the patient may switch to another dopamine agonist. Modafinil and/or other wake-promoting agents (e.g., methylphenidate) should be added [79,140]. Patients with excessive daytime somnolence should be advised to stop driving.
Restless Legs Syndrome
Restless legs syndrome (RLS) is a movement disorder of the limbs whereby patients have a bothersome, irresistible urge to move the legs. RLS often interferes with sleep, leading to chronic sleep deprivation and stress. The prevalence of RLS was 12% in one study of patients with PD [157]. Drugs considered the most efficacious for RLS include levodopa, ropinirole, pramipexole, cabergoline, pergolide, and gabapentin; second-line options include rotigotine, bromocriptine, oxycodone, carbamazepine, valproic acid, and clonidine [158].
Insomnia
Insomnia in PD may be the result of mood disturbances, persistent tremor, night-time re-emergence of PD symptoms, nocturia, and reversal of sleep patterns [140]. Levodopa/carbidopa may contribute to insomnia while improving sleep-related motor symptoms. Melatonin may be effective in improving patients' perception of sleep quality [140].
REM Sleep Behavior Disorder
As discussed, REM sleep behavior disorder is a type of parasomnia characterized by the behavioral enactment of dreams during REM sleep. REM sleep behavior disorder is one of the most robust predictors of PD development and is very prevalent throughout the motor symptom phase of disease progression. Standard treatment is clonazepam or melatonin [59].

Pain



Among non-motor symptoms, 60% to 83% of patients with PD report pain of heterogeneous presentation and disabling effect on quality of life. Pain has received minimal attention in PD due to its association with the reappearance of motor symptoms and dystonic muscle contraction with dissipation of levodopa dose response. Pain also occurs as skeletal-muscle or neuropathic (peripheral or central) pain. Evidence suggests patients with PD have abnormal nociceptive processing in pain-free states, independent of parkinsonism motor symptom presence, that is unaffected by levodopa stimulation. Few therapeutic strategies for pain management in PD have been developed [159,160].
A concern in using opioids to treat pain in patients with PD is potential exacerbation of constipation, a common, burdensome symptom of autonomic dysfunction. To possibly mitigate this issue, an oral formulation combining prolonged-release oxycodone with naloxone has been evaluated. In an eight-week trial, patients with PD-associated chronic pain received low-dose oxycodone/naloxone (5 mg/2.5 mg) twice daily. Of the 87.5% who completed the trial, significant pain reduction was achieved, no adjustment of dopaminergic therapy was required, no significant changes were observed in bowel function and constipation symptoms, no changes were observed in sleep symptoms, and improvements were recorded in clinician impression of therapeutic effect [161].


END-STAGE PARKINSON DISEASE



A little-studied area of PD has been symptom manifestation with approaching death and factors related to their severity and progression. The course of non-dopaminergic PD symptoms in relation to age and death was prospectively studied in 378 patients with PD over five years. Patients who died (11%) during follow-up had more severe non-dopaminergic symptoms. The progression of cognitive and axial symptoms accelerated in older patients, and the progression of axial, cognitive, and psychotic symptoms accelerated before death. Improving understanding of these factors will hopefully make a positive impact on end-of-life care [162].
End-of-Life Care



During end-stage PD, the focus of care is on palliation of symptoms and comfort. Patients with end-stage PD often exhibit cognitive impairment and progress to the point of requiring assistance with most activities. The best approach for patients with PD at the end of life is multidisciplinary palliative care with adequate physical, psychologic, and spiritual support. In earlier stages, the goal is to maintain patient independence for as long as possible; however, in end-stage PD, the focus is mainly on comfort and supportive care [163].
Non-motor symptoms such as depression, psychosis, urologic dysfunction, pain, and respiratory depression, become more common in end-stage PD. Over time, these symptoms may become the most prominent medical problem, leading to increasing decline in quality of life [163]. The first step in managing these symptoms may be reduction or discontinuing triggering pharmacotherapeutic agents, such as anticholinergics, MAO-B inhibitors, and opioids.
In the last days, the goals of the healthcare team are to ensure a peaceful death for the patient and to support the family during the dying process and throughout grief and mourning. The focus for the patient is management of symptoms and emotional and spiritual ease, and the focus for the family is education to prepare them for the dying process.


ADJUNCTIVE TREATMENT MODALITIES



A variety of nonpharmacologic, adjunctive interventions have been evaluated for management of PD. These include exercise programs and occupational, physical, and speech therapies. While clinical study design and control group issues have confounded the quality of evidence, clinical experience suggests that these approaches have value. The American Academy of Family Physicians recommends physical therapy, speech therapy, and occupational therapy be offered to patients with PD as part of an overall strategy for improving or maintaining function [2]. The specific benefits for allied health professional interventions to patients with PD include [164]:
Physical Therapy




Evidence Based Practice Recommendation

For individuals with Parkinson disease, the American Physical Therapy
            Association recommends that physical therapists implement moderate- to high-intensity
            aerobic exercise to improve oxygen consumption, reduce motor disease severity and
            improve functional outcomes; and resistance training to reduce motor disease severity,
            and improve strength, power, nonmotor symptoms, functional outcomes, and quality of
            life.
https://academic.oup.com/ptj/article/102/4/pzab302/6485202

             Last Accessed: April 28, 2025
Strength of Recommendation/Level of Evidence:
            Strong/High


	Gait re-education, improving balance and flexibility
	Increasing aerobic capacity
	Improving movement initiation
	Improving independent functioning, mobility, and daily activities
	Advising on safety in the home environment



Occupational Therapy



	Maintaining work and family roles, home care, and leisure activities
	Improving and maintaining transfers and mobility
	Improving self-care activities such as eating, drinking, washing, and dressing
	Addressing environmental issues to improve safety and motor function
	Cognitive assessment and appropriate intervention



Speech/Language Therapy



	Improving vocal loudness and pitch range (with programs such as Lee Silverman voice treatment)
	Teaching strategies to optimize speech intelligibility
	Ensuring effective means of communication maintained throughout the disease course, including use of assistive technologies
	Reviewing and managing safe and efficient swallowing to minimize risk of aspiration


When capable of doing so, persons with PD should be encouraged to maintain a regular program of stretching and other physical exercise. In a randomized, controlled trial, tai chi training was seen to be more effective than resistance training or stretching in reducing balance impairments and falls in patients with mild-to-moderate PD [165]. The American Parkinson Disease Association has developed a free, web-based training program designed to teach fitness professionals how to best meet the unique needs of persons with PD [166]. Cognitive training is likely helpful for other patients. Patient and family member education is a key component of PD management, as is the use of support groups [104].


PRACTICE CONSIDERATIONS



Avoiding Inappropriate Medications



Many patients with PD require hospital admission for problems unrelated to motor pathology. Their medical care is typically received on non-neurology wards from staff unfamiliar with PD management, increasing the risk of inappropriate medications that exacerbate PD. Among inpatients with PD, 43.8% received inappropriate anti-dopaminergic medication at some point, primarily haloperidol and metoclopramide. The highest prevalence occurred in patients with PD on chronic antipsychotics [80].
Nausea and vomiting, common adverse effects of levodopa and dopamine agonists, may require antiemetic use. The centrally acting dopamine antagonists metoclopramide and prochlorperazine should not be used; the peripheral dopamine antagonist domperidone is the antiemetic of choice. The serotonin receptor antagonist ondansetron is another option [79,80].
Healthcare professional education is suggested to improve the care of inpatients with PD. Pharmacists can play a key role in identifying inappropriate medications and in educating non-PD specialist professionals [80].

Safety Precautions with Dopaminergic Agents



With disease progression, patients with PD become more reliant on medication to maintain their ability to function. In addition to regular monitoring for drug-specific side effects, clinicians should be careful not to abruptly withdraw dopaminergic medication [95]. Patients and family should be educated on the importance of medication compliance and regular dosing so as to avoid rapid changes in efficacy. Special attention is required during periods of intercurrent illness, such as gastroenteritis or abdominal surgery, which may result in interruption of dosage or poor intestinal absorption. These measures help to avoid the potential development of acute akinesia or neuroleptic malignant syndrome. "Drug holidays" are not recommended due to the risk of developing neuroleptic malignant syndrome.
Considering the risks of sudden changes in dopaminergic medication, patients with PD admitted to hospitals or care facilities should receive their medication at the appropriate times or be allowed self-medication. Medication adjustment should be reserved for specialists in PD management [95].

Clinician-Patient Communication



In managing newly diagnosed patients, healthcare professionals should exhibit great sensitivity and understanding in describing disease symptoms and progression. As it progresses, PD complicates every aspect of daily living. Formerly routine tasks demand full attention and often cause frustration and anxiety. Over time, PD reduces work capacity, erodes earning potential, and may compromise social and family relationships. Disease progression leads to increased dependency and fosters feelings of being a burden to others. Increasing difficulties with writing and speaking, coupled with the loss of independence, often lead to social withdrawal, isolation, depression, frustration, and anger. Access to primary care, speech therapists, exercise programs, and emotional support is critical to managing the disease and living with dignity, and people living with PD require understanding and support as they struggle to maintain independence and adapt to living with a chronic condition [95].
Good communication is the foundation of care between patients with PD, their caregivers, and health professionals. Healthcare professionals' commitment to clear, compassionate communication can make a meaningful difference to their patients. When patients with PD understand healthcare professionals' recommendations, they can know what to expect and are better prepared to navigate the system, ask the right questions, and make the best personal choices [95].
Communicating effectively is more challenging when the patient's primary
          language differs from that of the practitioner. According to the U.S. Census Bureau, more
          than 68 million Americans speak a language other than English in the home, with
          approximately 26.2 million of them (8.4% of the population) speaking English less than
          "very well" [167]. It has been suggested
          that when patients are first evaluated, they should be asked what language is spoken at
          home and if they speak English "very well" [168]. In addition, patients should also be asked what language they prefer
          for their medical care information, as some patients prefer their native language even
          though they have said they can understand and discuss symptoms in English [168]. Many studies have demonstrated that the
          lack of an interpreter for patients with limited English proficiency compromises the
          quality of care and that the use of professional interpreters improves communication
          (errors and comprehension), utilization, clinical outcomes, and patient satisfaction with
          care [169,170].
"Ad hoc" interpreters (untrained staff members, family members, friends) are often used instead of professional interpreters for a variety of reasons, including convenience and cost. However, the reliability and specificity of information obtained through ad hoc interpreters is less than with professional interpreters [171]. In addition, individuals with limited English language skills have indicated a preference for professional interpreters rather than family members [172]. A systematic review of the literature has shown that the use of professional interpreters facilitates a broader understanding and leads to better clinical care than the use of ad hoc interpreters [170].
Care decisions should be based upon best available evidence and provided by applicable professional standards. Issues to consider when communicating with people with PD and their caregivers include [95]:
      
	Style, manner, and frequency of communication that is compassionate and respectful
	Ease of access for those receiving information in a timely and appropriate manner throughout the progression of the disease
	Honesty and sensitivity in tailoring information to meet changing medical needs
	Encouragement of self-management to meet individual needs and preferences
	Inclusion of caregivers who are also impacted by PD and require information and support



Hospice



Traditionally, management of PD has focused on drug treatment and interdisciplinary care for a long-term, slowly progressive disorder. Palliative care specialists have not routinely been involved. Due to the long duration of the disease and the difficulty in predicting the time of death, patients with PD are frequently refused access to hospice and palliative care services [95].



109. INTERPROFESSIONAL PRACTICE AND COLLABORATION



PD is a chronic, progressive disease; its clinical expression unfolds gradually in stages, each stage with its own unique set of clinical issues. Medical management of PD is challenging and the clinical issues are multifaceted and complex for the patient, patient's family, and practitioner alike. As with most chronic diseases, the patient with PD often interacts with multiple different healthcare professionals regularly; in fact, interprofessional collaboration can be an effective way to reinforce management goals and improve patient compliance [173]. Evidence shows that an interprofessional team approach enhances effectiveness of clinical care and improves outcomes for patients with complex illness and diverse needs [174].
Interprofessional practice and collaboration (IPC) is a model of care provided by healthcare professionals with overlapping expertise and commitment to shared responsibility, mutual trust, and communication to achieve a common goal [174]. Increasingly, IPC has become a component of healthcare professionals' educational curricula; in the context of primary care and chronic disease management, IPC has been shown to foster patient-centered care and reduce healthcare costs [175,176].

110. CONCLUSION



PD is an important, increasingly prevalent neurodegenerative disease of aging. Although the defining motor abnormalities are easy to recognize when the syndrome of parkinsonism is fully manifest, the onset and progression of clinical features are variable and often preceded or followed by non-motor symptoms of disease. The pathogenesis of PD remains vague, but the pathophysiology is clear enough to provide a rational basis for developing therapies to treat the motor dysfunction of PD and to lend hope for future development of more effective and innovative management strategies.
On average, patients with PD live for a decade or longer with their disease, which typically follows a progressively debilitating course. The likelihood of intercurrent complications is high, and at each stage there are new issues of chronic disease management that challenge healthcare providers and family alike. All involved should have a basic understanding of the clinical features of PD, the sources of suffering, principals of treatment, importance of compliance, and potential for drug-drug interactions and side effects. Best practice outcomes require the coordinated effort of well-informed primary care physician and nurse, subspecialist, pharmacist, and home health provider—an interprofessional healthcare team approach.

111. RESOURCES




        National Institute of Neurological Disorders and Stroke
      

        https://www.ninds.nih.gov/Disorders/All-Disorders/Parkinsons-Disease-Information-Page
      


        American Parkinson Disease Association
      

        https://www.apdaparkinson.org
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Counseling Patients at the End of Life



Course Objective



The purpose of this course is to provide physicians, nurses, physician assistants, and allied health professionals with the knowledge and strategies necessary to best assist patients to seek and receive optimal end-of-life care.
              

Learning Objectives



Upon completion of this course, you should be able to:
	Define palliative and end-of-life care.
	Outline the role of health and mental health professionals in end-of-life counseling.
	Identify psychological concerns present at the end of life.
	Discuss key components of end-of-life conversations.
	Analyze mental health interventions that can be incorporated into end-of-life care and bereavement.
	Describe practical, ethical, and legal issues that can arise in the provision of end-of-life care.
	Examine the impact of culture and culturally competent care on end-of-life decisions and support.




112. INTRODUCTION



End-of-life decisions can be complex and challenging. Health and mental health professionals can help with their expertise, whether it is for the person facing death, their family, surrogate decision makers, or caregiver. It is vital for health and mental health professionals to learn when and how to include end-of-life discussions into their sessions, assist with decision making and planning, and learn the differences between palliative and end-of-life care.

113. DEFINING END-OF-LIFE CARE



The terms palliative care and end-of-life care often are used
      interchangeably, but there are some differences. The goal of palliative care is to improve the
      quality of life of patients and their families when faced with life-threatening illness. This
      is achieved through the prevention and relief of suffering and treatment of pain and other
      physical, psychosocial, and spiritual problems [1]. Palliative care includes measures used to achieve comfort for the
      patient. Palliative care can be provided at any stage of a serious illness, including as early
      as the time of diagnosis. Unlike patients receiving end-of-life care, those receiving
      palliative care may still be pursuing curative treatment [2].
End-of-life care (which may include palliative care) is generally defined as care that is provided to seriously ill patients who have a prognosis of six months or less. It is care intended for the last few weeks or months of a patient's life. End-of-life care can be provided in a variety of settings, including the patient's home, nursing homes or assisted living facilities, or inpatient hospice facilities [2]. End-of-life care is a multidisciplinary team approach toward "whole person care." It is intended for people with advanced, progressive, incurable, or life-limiting illness to enable them to live as well as possible before they die [3]. This course will focus on end-of-life care.

114. THE ROLE OF HEALTH AND MENTAL HEALTH PROFESSIONALS IN END-OF-LIFE COUNSELING



The transition of care from eliminating or mitigating illness to preparing for death can be difficult for patients, families, and caregivers, and it can be equally difficult for healthcare professionals, who are expected to meet the physical and emotional needs of dying patients and their families [4]. By understanding the experiences of the dying patient, health and mental health professionals can best support the unique needs of each patient and the patient's loved ones as well as self and other members of the patient's healthcare team [4,5,6,7]. Mental health professionals are uniquely positioned to address the cognitive, mental, and emotional needs that arise during this period of life-limiting illness [8,9]. They work to normalize emotions during a difficult time; provide spiritual support; educate about normal physical, emotional, and social changes; and assist in managing practical problems. They also may develop relationships with survivors to provide a continuity of care following the patient's death. Health and mental health professionals work in a variety of settings that address end-of-life care, including health agencies, hospitals, hospice and home care settings, nursing homes, and courts [10].
Both end-of-life and palliative counseling are services
      provided by clinicians who work with the terminally ill. End-of-life counseling helps patients
      struggling with death or families struggling with the death of a loved one and may be provided
      by counselors, therapists, social workers, psychologists, critical care nurses, physicians,
      hospice workers, and others trained in working with emotions related to death, dying, grief,
      and bereavement [8].

Evidence Based Practice Recommendation

Either directly or through referral, the National Coalition for Hospice
        and Palliative Care asserts that the interdisciplinary team should support opportunities for
        emotional growth, optimal coping, cognitive reframing, and completion of important
        tasks.
https://www.nationalcoalitionhpc.org/wp-content/uploads/2020/07/NCHPC-NCPGuidelines_4thED_web_FINAL.pdf

             Last Accessed: April 28, 2026
Level of Evidence: Expert
        Opinion/Consensus Statement


Health and mental health providers provide services to diverse
      individuals in a variety of settings, including end-of-life settings, as part of an
      interprofessional team. In the end-of-life setting, clinicians help dying patients prepare for
      death with education and supportive therapeutic interventions that address the patient's
      physical, emotional, social, spiritual, and practical needs [10]. They also help patients and their families navigate the many challenges
      associated with dying, including end-of-life planning; managing stresses associated with
      life-limiting illness; assessing patients to develop interventions and treatment planning;
      advocating for patients' treatment plans; overcoming crisis situations; and connecting them
      with other support services [11,12]. Life-limiting illness is mentally taxing and
      can exacerbate or incite symptoms of anxiety, depression, and trauma and make manifest complex
      presentations of cognitive decline. Providers can help differentiate between trauma symptoms,
      mental illness, or medical decline. Reducing mental health symptoms can help patients engage
      more meaningfully, including in the participation of end-of-life decisions [9]. A cohesive, standardized approach to
      end-of-life care addresses issues related to the patient, family, caregivers, and the team of
      healthcare professionals involved in providing care [12].

115. PSYCHOLOGICAL CONCERNS FOR PATIENTS AT THE END OF LIFE



Psychological suffering is a universal experience for patients
      at the end of life. It exists on a continuum and has many sources, including grief over
      anticipated loss or worry about unresolved issues. It is important to assess and differentiate
      the major types of distress in the dying patient and among their families to effectively treat
      these sources of suffering.
LIFE-CYCLE ISSUES/RELATIONSHIPS



Psychological responses to the news of a life-limiting
        illness will vary according to the patient's developmental stage. The young adult, about to
        become independent, might struggle with being thrust back into dependence upon parents or
        other adult figures. Parents of young children with life-limiting illness often are consumed
        with what and how much to tell their ill child, the impact of the child's illness on other
        siblings, and how to cope with the loss of the child's future. Worries about a spouse or
        partner are a common concern for older adults. They may feel cheated out of the expected
        rewards of a life of hard work. Worries about family members are a major issue for most
        patients at the end of life [13]. One study
        found that 92% to 97% of patients rated as extremely or very important "feeling appreciated
        by my family," "saying goodbye to people closest to me," "expressing my feelings to family,"
        and "knowing that my family will be all right without me" [14]. Caregivers of patients with terminal illness also experience
        significant strains (e.g., adverse impact on work and finances) [15]. Awareness of these life-cycle and
        relationship issues can help the clinician listen for and inquire about concerns and
        emotions, normalize patient responses, and explore areas of distress [13].

MEANING AND IDENTITY



Illness comes with practical and emotional challenges that are unique to each patient. The clinician who understands what the illness means to the patient can identify specific concerns, address fears, provide reassurance, and help the patient make plans. Providing patients with the opportunity to share what their illness means can be therapeutic in and of itself [13]. Some patients state that finding meaning in illness is derived from the belief that their life has a purpose that extends beyond self. Others find that meaning enhances their ability to cope with their illness. Still others experience a loss of meaning when faced with life-limiting illness. The patient's ability to find and maintain a sense that life has purpose and meaning is associated with the ability to tolerate physical symptoms of the illness and protect against depression and a desire for hastened death [13]. Meaning and hope are closely allied in patients at the end of life, and hopes for the future reflect the patient's priorities.
Maintaining a sense of self is a high priority among patients
        with life-limiting illness, yet serious illness has a profound impact on patient
        self-identity. The physical and psychological losses (e.g., loss of feeling whole, loss of
        independence, loss of control) present major challenges to the patient's emotional health.
        Control and independence often are combined in the literature to mean the patient's dignity,
        or the "quality or state of being worthy, honored, or esteemed" [13]. Preservation of this dignity should be a
        primary concern of end-of-life care practitioners.

COPING AND STRESS



Confronting a life-limiting illness causes patients to make
        psychological adjustments to preserve equilibrium. Coping responses can include seeking
        information about the illness, staying busy to avoid thinking about the illness, resigning
        one's self to the illness, examining alternatives, and talking about feelings. Effective
        coping occurs when the patient is able to use active problem-solving strategies. Yet, as
        illnesses progress, patients' ability to perform cognitive tasks can decline. Some patients
        cope by defending against or denying the reality of their illness to fend off acute
        emotional distress. The dynamic tension between coping and defending/denying causes most
        patients to use a combination of these responses [13]. While denial is a powerful mechanism that helps preserve psychological
        equilibrium, it can have many negative effects, including refusal to accept death; lost
        trust in the healthcare team; focus on unrealistic treatment goals; and failure to make
        legal, financial, and healthcare arrangements [13]. Life-limiting illness represents a major adaptational challenge to
        patients' learned coping mechanisms. Psychosocial stressors enhance the likelihood that a
        patient will become depressed. Practical stressors (e.g., relationships, work, finances,
        legal matters) also can impact patients' ability to cope with their illness. Economic
        circumstances have been found to be a major stressor for patients and their families, often
        resulting in a decline in family economic well-being [13]. In one study, 20% of family members of seriously ill adult patients had
        to make a major life change (including quitting work) to care for their loved one; up to 31%
        of families lost all or most of their savings while caring for their ill loved one [14].
Post-Traumatic Stress Disorder



Post-traumatic stress disorder (PTSD) may first emerge,
          re-emerge, or worsen as individuals approach the end of life and may complicate the dying
          process. Unfortunately, lack of awareness of the occurrence and/or manifestation of PTSD
          at the end of life can result in it being unaddressed in these patients. Even if PTSD is
          properly diagnosed, traditional evidence-based, trauma-focused treatments may not be
          feasible or advisable for patients at the end of life, as they often lack the physical and
          mental stamina to participate in traditional psychotherapy [16]. Many therapies for PTSD require a longer
          window of treatment than a typical hospice period. Providers can tailor treatment for
          short-term interventions or use approaches such as the Stepwise Psychosocial Palliative
          Care (SPPC) model. The SPPC model is a multidimensional approach, integrating
          environmental, problem-solving, and other psychosocial interventions with patient advocacy
          in a patient-centered, time-sensitive manner. It incorporates techniques drawn from
          evidence-based approaches to PTSD, deploying them in a stage-wise manner appropriate for
          patients at the end of life [17].
          Debriefing interventions have been widely used to treat PTSD and the psychological
          sequelae of traumatic events, and these approaches can be appropriate in the end of life.
          Further, antidepressant, antianxiety, and antipsychotic agents may be used to manage
          intense symptoms. Support groups and psychoeducational approaches are also common
          approaches, but evidence of their effectiveness in this setting is lacking [13].


ANTICIPATORY GRIEF



Anticipatory grief is the experience of grieving the loss of
        a patient or loved one in advance of their death [18]. It is a response to impending loss of life, identity, function, hopes,
        and future plans and is associated with anxiety, depression, hopelessness, and strained
        communication [19]. Other intense emotions,
        such as fear and panic, can appear as a result of unexplained symptoms and uncertainties
        regarding treatment [20]. One study
        evaluated anticipatory grief in 57 family members of patients with terminal illness
        receiving palliative care services [18].
        Elevated anticipatory grief was found in families characterized by relational dependency,
        lower education, and poor grief-specific support. These families also experienced discomfort
        with closeness and intimacy, neuroticism, spiritual crisis, and an inability to make sense
        of the loss [18]. Patients, families,
        caregivers, and clinicians all can experience anticipatory grief. Several factors (e.g.,
        spiritual beliefs, quality of relationships, attitudes of close others or colleagues/peers)
        can influence the anticipatory grief toward either positive or negative outcomes [21].
As a core component of psychological flexibility, acceptance is beneficial in situations in which individuals have little or no control over circumstances, such as when faced with a life-limiting illness. Acceptance becomes an active process wherein the patient acknowledges and opens up to their situation in order to make the most of their remaining time. Although acceptance shares a strong relationship with anticipatory grief, depression, and anxiety, it is independent of anxious and depressive symptomatology and more likely to predict the level of anticipatory grief than anxiety or depression. A higher degree of acceptance is associated with lower anticipatory grief in patients in palliative care [19]. When anticipatory grief is an expression of past or current trauma, it may develop into complicated grief if left untreated. A thorough assessment is warranted to determine if the grief is current or connected to unresolved trauma. Consider treating the initial trauma before the anticipatory grief. At the end of life, if time does not allow for intensive treatment, look to reduce individual trauma symptoms or grief.

ANXIETY AND FEAR



Death is an ever-present reality despite increasingly technologically advanced health systems, longer survivals, and novel curative treatments for life-threatening conditions [22]. Fear of the unknown has been described as the propensity to experience fear caused by the perceived absence of information at any level of consciousness or point of processing [23]. Fear of death and dying is common. In one study, a majority (70%) of participants reported some, a little, or no fear of death and dying; 30% reported more severe fears [24]. A common fear in Western society is that the process of dying will be painful and prolonged and will reduce the quality of life. Other fears associated with death include [25]:
    
	Fear of separation from loved ones, home, and job
	Fear of becoming a burden to others
	Fear of losing control
	Fear for dependents
	Fear of pain or other worsening symptoms
	Fear of being unable to complete life tasks or responsibilities
	Fear for the fears of others (reflected fear)
	Fear of being dead


It is important that clinicians allow patients a full expression of these fears, without judgment. Patients with anxiety often cannot take in information and may ask the same questions over and over again. They may seek detailed information or not ask reasonable questions. They may be suspicious of the physician's recommendations or not ask questions because of regression or high levels of fear. They may over-react to symptoms or treatments or behave inexpressively and stoically. Their behavior may seem inconsistent and impulsive [13]. An ongoing assessment of anxiety symptoms and anxiety's various presentations is critical to maintaining the patient's mental health. Equally important is that the clinician recognize that anxiety in end-of-life care also may be the result of a pre-existing anxiety disorder or other undertreated symptoms, especially pain. A multidrug treatment regimen in the palliative care setting also can contribute to anxiety [13].
Thanatophobia



Thanatophobia is an extreme fear of death or of the dying
          process [26]. Fear of death as a disease
          entity behaves much like initial anxiety due to trauma that leads to PTSD [27]. Evidence suggests that thanatophobia is
          highest in patients who do not have high self-esteem, religious beliefs, good health, a
          sense of fulfillment in life, intimacy, or "a fighting spirit" [27]. While anxiety, depressive symptoms, and
          beliefs about what will happen after death can contribute to a patient's fear, death
          anxiety does not always follow after a diagnosis of life-limiting illness [27]. It appears to be a basic fear at the
          core of a range of mental disorders, including hypochondriasis, panic disorder, and
          anxiety and depressive disorders [28].
          Antecedents of death anxiety include stressful environments and the experience of
          unpredictable circumstances, diagnosis of a life-threatening illness or the experience of
          a life-threatening event, and experiences with death and dying. Consequences of death
          anxiety include both adaptive and maladaptive presentations. When encountering death
          anxiety in a patient, assess for PTSD and the various anxiety disorders to determine
          whether it is anxiety-based or associated with an underlying trauma [22].
Death anxiety is a central feature of health anxiety and may play a significant role in other anxiety disorders [29]. Exposure to death-related themes has been found useful for the treatment of death anxiety [29]. A 2015 study that assessed death anxiety among patients with life-limiting cancer found that life stage, particularly having dependent children, and individual factors, such as lower self-esteem, increased patients' vulnerability to death anxiety [30]. Depressive symptoms also have been reported in health professionals who work with dying patients [31]. A 2011 study sought to assess the impact of death and dying on the personal lives of clinicians involved in end-of-life care [32]. Early life experiences and clinical exposure to death and dying helped the clinicians to live in the present, cultivate spirituality, and reflect on their own mortality and the continuity of life. Despite reporting accounts of death's ugliness, participants consistently described the end of life as a meaningful life stage [32]. Yet, not all clinicians find that working with patients at the end of life decreases their death-related anxiety, and many will require support and guidance. Burnout and death anxiety can be emotionally devastating, resulting in impaired performance that makes the goal of quality patient care almost impossible to accomplish [33]. All providers of end-of-life care should be reminded that they are not alone and that they can rely on other members of the healthcare team [34].
Education about death also may be helpful. In a 2015 study of 86 human services professionals, participation in a course on death, dying, and bereavement was shown to significantly reduce clinicians' fear of death and death anxiety [35]. In a study that included 42 nurses enrolled in death education programs, some affirmative impacts on the death distress of participants was observed [31]. Younger nurses consistently reported a stronger fear of death and more negative attitudes towards end-of-life patient care, indicating that workplace education might be beneficial [36]. One study investigated whether a brief induction of gratitude could reduce death anxiety [37]. Participants (mean age: 62.7 years) were randomly assigned into one of three conditions (gratitude, hassle, and neutral) and asked to write about a variety of life events before responding to measures of death anxiety. Participants in the gratitude condition reported lower death anxiety than those in the hassle and neutral conditions; no difference was observed between hassle and neutral conditions [37]. Even a temporary relief of death anxiety may help facilitate the making of important end-of-life decisions [37].


PAIN



Pain management is an integral part of palliative care. Pain management in end-of-life care presents unique opportunities in the patient-physician relationship [38]. In some instances, pain can be reduced when the patient has a sense of control and knows what to expect. Patients report feeling empowered by participating in treatment decisions with their physicians [39]. Pain management in children presents special challenges. A multidisciplinary team with an open attitude to differences, listening skills, availability, flexibility, creativity, resourcefulness, and empathy can help the child and his or her family live with the least pain possible [40]. For both adult and pediatric patients at the end life, planning for what could happen is often key. Honest, dynamic discussions about treatment goals and possible options and their respective side effects allows patients and their families to make choices that best fit their wishes [40]. Treating pain at the end of life means caring for all possible manifestations, including physical symptoms as well as psychological symptoms and reduced well-being. This can be achieved by integrating pharmacotherapy with psycho-socio-spiritual interventions [41].

DEPRESSION



Evidence of hopelessness, helplessness, worthlessness, guilt, and suicidal ideation are better indicators of depression in the context of life-limiting illness than neurovegetative symptoms [42]. Yet, diagnosing and treating depression in patients with life-limiting illness remains challenging for several reasons. Typical symptoms of depression (e.g., impaired concentration, anergia, sleep disturbances) also are common symptoms of advanced mental illness, and side effects from medications commonly used at the end of life can mimic depressive symptoms. Delirium occurs in up to 90% of patients at the end of life. A mistaken diagnosis of depression in a patient with hypoactive delirium can lead to a prescription for an antidepressant or psychostimulant, which can exacerbate the delirium. To further complicate assessment, patients frequently do not report or may disguise symptoms of depression at the end of life [43]. It can also be difficult to determine if pharmacotherapy or reflective listening would be the appropriate intervention for the specific patient.
An assessment of available screening tools and rating scales for depressive symptoms in palliative care found that the tool with the highest sensitivity, specificity, and positive predictive value was the question: "Are you feeling down, depressed, or hopeless most of the time over the last two weeks?" [43]. One structured approach was found to help clinicians differentiate major depressive disorder from common physical symptoms of the patient's illness. With this approach, physical criteria for a diagnosis of major depressive disorder are replaced by psychological symptoms (Table 1) [43].
Table 1: PHYSICAL DEPRESSIVE SYMPTOMS VERSUS REPLACEMENT PSYCHOLOGICAL SYMPTOMS
	Physical Symptoms	Replacement Psychological Symptoms
	
            Change in appetite
Sleep disturbance
Fatigue
Diminished ability to think or concentrate


          	
            Tearfulness, depressed appearance
Social withdrawal, decreased talkativeness
Brooding, self-pity, pessimism
Lack of reactivity, blunting


          


Source: [43]


Some patients fear that being diagnosed with depression will cause their medical providers to stigmatize them or treat their physical symptoms less aggressively. It may then be necessary to address these issues before the patient will be willing to accept treatment for depression [42]. Left untreated, depression in seriously ill patients can be associated with increased physical symptoms, suicidal thoughts, worsened quality of life, and emotional distress. It also can impair the patient's interaction with family and erode patient autonomy [43]. Although patients with terminal illness often have suicidal thoughts, they are usually fleeting. Sustained suicidal ideation should prompt a comprehensive evaluation [42].

SUICIDALITY



Suicide is a response to two stimuli (i.e., pain and
        despair) that often overlap. The pain can be physical or psychological, but in either
        aspect, it consumes the person to the point of seeking release. Despair is the result of
        believing that there is no longer any hope of having a good life [44]. Uncertainty about how death will unfold
        and whether they will be able to cope can be intensely stressful for patients. For some,
        suicide may seem preferable to a protracted period of anxiety, uncertainty about the process
        of dying, and fear of substantial physical suffering [29]. Diagnosis of severe physical illness (e.g., chronic obstructive
        pulmonary disease, low-survival cancer, degenerative neurological conditions) is associated
        with higher suicide risk [162].
A Wish to Die



Despite research efforts to deepen understanding of why some patients with terminal illness express a wish to die, there is consensus that there is more to learn about the factors that influence such a wish [45]. A case study review of patients with terminal cancer diagnoses in palliative care sought to understand possible motivations and explanations of patients who express or experience a wish to die [45]. Intentions, motivations, and social interactions were key to understanding and analyzing a patient's wish-to-die statements. The study focused on motivations, which address the question (from the patient's perspective) of why a wish to die is present. Motivations appear to consist of three layers: reasons (the causal factors), meanings (explanatory factors), and functions (effects of the wish) [45]. Patients' motivations were not able to be explained by a single reason, and, for most, their wish to die had broader significance that reflected their personal values and moral understandings—that is, the "meaning" of their wish to die [45]. Patients reported nine types of meanings, with some appearing more frequently than others. The meanings were shaped by patients' personal experiences, cultural background, and relationships. Patients expressed that a wish to die can be a wish to [45]:
      
	Allow a life-ending process to take its course
	Let death put an end to severe suffering
	End a situation that is seen as an unreasonable demand
	Spare others from the burden of oneself
	Preserve self-determination in the last moments of life
	End a life that is now without value
	Move on to another reality
	Be an example to others
	Not have to wait until death arrives


Health and mental health professionals cannot properly address a patient's wish to die if the meanings of the wish remain unexplored. Meanings are loaded with moral beliefs that need to be understood and respected in communication, disease management, and care of patients and their families [45].



116. END-OF-LIFE CONVERSATIONS



Dr. Elisabeth Kübler-Ross is credited as one of the first clinicians to formalize recommendations for working with patients with life-limiting illness. Her book, On Death and Dying, identified a gap in our understanding of how both patients and clinicians cope with death [46]. She wrote that it could be helpful if people could talk about death and dying as an intrinsic part of life [47]. In writing specifically about psychotherapy with the terminally ill, Dr. Kübler-Ross stated: "It is evident that the terminally ill patient has very special needs which can be fulfilled if we take time to sit and listen and find out what they are" [47].
Patients who receive the news that they do not have long to live will experience strong emotions accompanied by questions, which can be viewed as opportunities for clinicians to provide answers and open a broader discussion about the end of life. Such questions (and answers) may include [48]:
	
        How long have I got?
      


Giving patients a sense of how much time is left allows them to focus on what is important to them. Answers to this question should be clear and as accurate as possible, while acknowledging that exact timeframes are impossible to know.
	
        Will palliative care help?
      


When palliative care is appropriate, it supports patients and their families/caregivers by helping them to manage their physical, mental/emotional, spiritual, and practical needs. For patients at the end of life, palliative care is almost always appropriate.
	
        What is a "good death?"
      


The answer to this question varies depending on each patient's attitudes, cultural background, spiritual beliefs, and medical treatments. Patients' wishes regarding where they prefer to die (e.g., at home, in hospital) also should be discussed.
	
        How will I know that the end is near?
      


The answer depends on the patient and the patient's illness, but events that commonly occur during the dying process include reduced appetite, gradual withdrawal from the outside world, and sleeping more.
Data derived from a national survey of physicians, nurses,
      social workers, chaplains, hospice volunteers, seriously ill patients, and recently bereaved
      family members indicate an overwhelming preference for an opportunity to discuss and prepare
      for the end of life [39]. And while a majority
      (92%) of Americans say it is important to discuss their wishes for end-of-life care, only 32%
      have had such a conversation [49]. A majority
      of patients also prefer that a healthcare provider initiate end-of-life discussions [50]. It is important to note that these
      discussions do not have to wait for the end of the patient's life. The American Psychological
      Association has identified four time periods when health and mental health professionals can
      contribute to end-of-life care [51]: 
	Before illness strikes
	After illness is diagnosed and treatments begin
	During advanced illness and the dying process
	After the death of the patient, with bereaved survivors


The end-of-life conversation can be divided into four simple
      steps [50]: 
	Initiate the discussion: 	Establish a supportive relationship with the patient and the patient's
                  family.
	Help the patient to appoint a surrogate decision maker.
	Elicit general thoughts about end-of-life preferences through the use of
                  probing questions.



	Clarify the prognosis: 	Be direct yet caring.
	Be truthful but sustain spirit.
	Use simple, everyday language.



	Identify end-of-life goals: 	Facilitate open discussion about desired medical care and remaining life
                  goals.
	Recognize that, as death nears, most patients share similar goals (e.g.,
                  maximizing time with family and friends, avoiding hospitalization and unnecessary
                  procedures, maintaining functionality, minimizing pain).



	Develop a treatment plan: 	Provide guidance in understanding medical options.
	Make recommendations regarding appropriate treatment.
	Clarify resuscitation orders.
	Initiate timely palliative care, when appropriate.





Optimal end-of-life care begins with an honest discussion between clinicians and patients about disease progression and prognosis [52]. Patients and families are sensitive to verbal and nonverbal cues during these discussions. It is therefore incumbent on the healthcare team to train themselves in active listening skills, correct body language, and appropriate empathic responses in order to convey information in a clear, concise, and empathic manner [3]. Physicians also must balance their desire to honor patient wishes and autonomy against the concern of inflicting psychological harm. A 2008 study sought to determine whether end-of-life discussions were associated with fewer aggressive interventions and earlier hospice referrals [53]. The study enrolled advanced cancer patients and their informal caregivers (332 dyads) and followed them up to the time of death, a median of 4.4 months later. Quality of life and psychiatric illness was assessed in bereaved caregivers a median of 6.5 months later. Thirty-seven percent of patients reported having end-of-life discussions at baseline. These discussions were associated with lower rates of ventilation, resuscitation, intensive care unit (ICU) admission, and earlier hospice enrollment. Overall, end-of-life discussions were associated with less aggressive medical care near death, better patient quality of life, and earlier hospice referrals [53].
PATIENT WISHES



What do patients consider important in the process of
        preparing for the end of their lives? How do their perspectives differ from the values of
        family members or healthcare providers [39]?
        A 2015 study was conducted to define what matters most about end-of-life care [54]. Providers and administrators from 14
        specialized palliative care teams were interviewed and their responses were analyzed to
        derive themes depicting the universal essence of end-of-life care. The most predominate
        theme, mentioned by almost one-half of the respondents, was that the "patient's wishes are
        fulfilled" [54]. Honoring patient wishes
        involves identifying what a patient wants through open communication and end-of-life care
        planning, providing education about options, providing realistic expectations, and allowing
        patients to have control over decision making [54]. Clinicians can regularly promote communication and education about
        end-of-life care issues by taking the initiative and discussing each patient's goals for
        end-of-life care. These goals may change over time and with illness and should be regularly
        re-evaluated and restated [55]. The
        patient's cultural and/or religious background can influence end-of-life decisions regarding
        comfort care and patient management, who can be present at the time of death, who will make
        healthcare decisions, and where the patient wants to die [56]. Encourage patients to elaborate on their wishes with prompts such as
          [56]: 
	"In my religion, we..." This will help patients describe religious traditions to
              be observed at death.
	"Where we come from..." This will help patients share important customs to be
              observed at death.
	"In our family, when someone is dying, we prefer..." This will help patients
              describe what they hope will happen at death.



BARRIERS TO END-OF-LIFE CONVERSATIONS



Barriers to end-of-life discussions can seriously interfere with the quality of remaining life for patients with terminal illness. Barriers have been identified as originating with patients/families, with healthcare professionals, and within the structure of the healthcare system [57].
Patient-Related Barriers



Patients often avoid discussing end-of-life care with their clinicians and may conceal the full extent of what and how they are feeling, given the scope of end-of-life decisions. Family members and significant others also can complicate end-of-life conversations when they either cannot or will not discuss and accept the advanced nature of the patient's disease or the patient's preferences concerning end-of-life care, or when they overestimate the chance of cure, placing unreasonable demands upon the clinician [57].

Clinician-Related Barriers



Clinicians might avoid end-of-life discussions with their
          patients because they are reluctant to cause pain or be the bearers of bad news. They may
          lack the necessary communication training and skills, particularly in the delivery of bad
          news. They may focus solely on clinical parameters or have medical-legal concerns.
          Clinicians may fear confrontation and/or disagreement with the patient's family,
          particularly if they feel ill-prepared for such discussions. They may have a lack of
          confidence in their own judgment of their patient's true condition [57,58]. Structured and content-based interventions are needed to ensure that
          critical aspects of the patient's physical, psychological, and spiritual experience are
          not excluded from care. For healthcare professionals who are delivering bad news,
          guidelines for the conversation can help give structure and enhance the confidence of the
          clinician (Table 2).
Table 2: GUIDELINES FOR BREAKING BAD NEWS
	
                  Formulate a plan. Mentally rehearse the steps of the
                      conversation.
Schedule a time for the discussion to allow all important family members
                      and medical staff to be present.
Meet in a quiet and private setting.
Make arrangements for a professional translator if English is not the
                      first language of the patient/family. Meet with the professional translator
                      before the discussion to discuss expectations.
Preface bad news with a phrase to prepare the patient or family, such as
                      "I wish the results were different, but..."
Communicate clearly and minimize use of technical language.
Let the patient's and family's reactions guide the flow of the
                      conversation. Allow silence.
Be empathetic and acknowledge the patient's/family's emotions.
Determine the family's level of understanding of the illness/situation
                      to assess misconceptions, aspects of news that will be surprising, and their
                      unique information needs.
Determine if the patient or any family members are "numbers people" so
                      they can be provided the type of information with which they feel most
                      comfortable.
Schedule a future meeting to discuss the bad news and options (e.g., in
                      an hour, the next day, the next week).


          


Source: [159,160,161]



Organizational Barriers



Barriers to end-of-life conversations also originate within the healthcare system. First, end-of-life discussions are not always considered part of routine care; clinicians are not always given the time and structure for discussing end-of-life issues. Next, coordination of these conversations, which becomes more necessary as the patient's illness progresses, may not be included as part of routine care. When patient care is provided by multiple clinicians across multiple sites, there is no clear directive about which clinician should be responsible for initiating and documenting end-of-life conversations. Last, decreased contact time and fewer long-term patient/clinician relationships inhibit end-of-life discussions [57].
No single clinician can successfully undertake all aspects of this challenge. End-of-life planning should be one component of a series of ongoing conversations that together can assist patients with advanced illness to approach death in accord with their own values and wishes. These necessary discussions can draw on the expertise of several disciplines, and the creation of a new professional role specializing in this area might be considered [57].



117. MENTAL HEALTH INTERVENTIONS FOR END-OF-LIFE CARE



Shortly after Kübler-Ross began to publish her work, group psychotherapists began developing systematic interventions for patients who were dying. This included Irvin Yalom in the 1980s, who was heavily influenced by existential philosophy. Yalom's work formed the basis for what became supportive expressive group psychotherapy (SEGT). SEGT was originally developed to help patients with metastatic breast cancer face and adjust to their existential concerns (e.g., death, meaninglessness), express and manage disease-related emotions, and enhance relationships with family and healthcare providers. SEGT challenged the thinking that group therapy for patients with terminal illness would be demoralizing [47,59]. Over the next several decades, research in end-of-life care, patients' end-of-life needs, and the role of mental health professionals in these settings increased [47].

Evidence Based Practice Recommendation

According to the National Coalition for Hospice and Palliative Care,
        psychological, mental health, and psychiatric treatment at the end of life may include
        behavioral, therapeutic, and pharmacologic interventions, as well as complementary
        therapies, and culturally specific practices or rituals.
https://www.nationalcoalitionhpc.org/wp-content/uploads/2020/07/NCHPC-NCPGuidelines_4thED_web_FINAL.pdf

             Last Accessed: April 28, 2026
Level of Evidence: Expert
        Opinion/Consensus Statement


In the late 20th century, physician-assisted death (also referred to as medical aid in
      dying, physician aid in dying, physician-assisted suicide, or euthanasia) became a topic of
      interest as researchers sought to understand why some patients with life-limiting illness
      might want to hasten death [47]. Pain,
      depression, and physical symptoms were at first thought to be the primary motives behind the
      desire to hasten death, but literature in the 1990s and 2000s emphasized the psychological and
      existential correlates (i.e., depression, hopelessness, spiritual well-being) of
      physician-assisted death. This shift in emphasis led to the development of a number of
      psychotherapeutic interventions that focused on the psychological and spiritual needs of
      patients [47].
DIGNITY MODEL/DIGNITY THERAPY



Dignity therapy was one of the first interventions developed
        for use in end-of-life care [60]. This
        modality aims to relieve psycho-emotional and existential distress to improve the
        experiences of patients with life-limiting illness. It offers patients the opportunity to
        reflect on what is important to them and on what they might want to communicate to loved
        ones [61]. In dignity therapy, patients are
        invited to reflect on and later discuss what aspects of their life they most want recorded
        and remembered—often referred to as their "legacy" [62]. The sessions are audiotaped and guided by a framework of questions
        (provided in advance) that facilitate disclosure of the patient's thoughts, feelings, and
        memories. The interview is then transcribed and printed for the patient's review and
        editing, as desired. Once finalized, the document is given to the patient, who may (or may
        not) share with friends and family, as desired. In addition to providing a tangible legacy
        for the patient, dignity therapy helps enhance the patient's sense of meaning and purpose,
        thus contributing to a preservation of the patient's dignity [47].
A 2011 study revealed that the items most commonly included in legacy documents were autobiographical information, lessons learned in life, defining roles (e.g., vocations, hobbies), accomplishments, character traits, unfinished business, overcoming challenges, and guidance for others [63]. Dignity therapy has been shown to positively affect patients' sense of generativity, meaning, and acceptance near the end of life. Positive impacts on families and caregivers of dignity therapy participants provide additional support for the clinical utility of this intervention [64]. However, dignity therapy is not for every patient with terminal illness. Despite the demonstrated beneficial effects, its ability to mitigate outright distress (e.g., depression, desire for death or suicidality) has yet to be proven [65]. Acknowledged limitations of dignity therapy include having adequate time, space, and means to engage in this intervention. Dignity therapy also cannot be used with patients who are nonverbal or unconscious or with those who have severe cognitive limitations [66]. Further studies are needed to determine whether patients with specific types of terminal illnesses (e.g., oncologic, cardiac, renal, pulmonary, neurologic) or in specific age cohorts (e.g., pediatric, adult, geriatric) benefit more or less significantly in certain domains (e.g., measures of spiritual distress, autonomy, death anxiety) [66].
Life Review



Dignity therapy incorporates the concept of life review, which is the systematic and structured process of recalling past events and memories in an effort to find meaning and achieve resolution of one's life. It is conducted over four sessions in which patients chronologically review their childhood, adolescence, adulthood, and present situation. A health or mental health professional takes notes, but no other end product is produced [67]. Life review can be useful for patients of any age at the end of life [68]. Life review is typically structured around life themes (e.g., being a parent/grandparent, first job, life's work, important turning points) [69]. The process can be either reminiscent or evaluative. It also can teach or inform others and pass on knowledge and experience to a new generation. Life review conducted for therapeutic purposes can help patients cope with loss, guilt, conflict, or defeat and find meaning in their accomplishments [69]. In Western culture, life review may subsequently be shared with family or friends. For patients of other cultures, life review may be more communal and may involve rituals that are an important part of the dying process [34]. Few studies have evaluated therapeutic life review interventions, but preliminary results are promising [67].

Narrative Approach



Narrative practice is built on the assumption that people live multistoried lives. This perspective allows patients to shift from one life story to another to give meaning to their lives and shape their identities. A narrative approach frees the care team from the role of "expert" to the role of "helper" who facilitates patients' creation of personal stories of agency at times of life-limiting illness [70]. Narrative therapy is a practical psychotherapeutic process in which the professional and patient collaborate to deconstruct cultural and personal narratives that negatively affect the patient's sense of resources, efficacy, and identity. Together, clinician and patient discover and enrich positive, empowering, and helpful stories that originate in the patient's previous experiences [71]. Narrative therapy is patient-centered and goal-directed. Goals are to help patients improve their sense of self, separate problematic experiences away from their identity, and see themselves outside problems they may be facing. Narrative interventions can help patients and their families create new meaning of the patient's illness and end-of-life experiences [72].


TERROR MANAGEMENT THEORY



The concept of terror management theory was developed in 1986 and was based upon the work of Ernest Becker, a cultural anthropologist who had written about death and anxiety [73,74]. Terror management theory is the concept that people feel threatened by a deep and terrifying fear of living an insignificant life that is destined to be erased by death. People cope with the awareness of their mortality in different ways. Some will adopt a worldview that allows them to find meaning, purpose, and enduring significance; others simply avoid thinking about death altogether and instead devote themselves to leaving behind a legacy that will make them "immortal" [74,75]. While the fear of death can promote insecurity and bias or prejudice (based upon one's worldview), terror management theory helps people use their awareness of death to consciously choose to take positive steps to find meaning in their lives [74]. The awareness of mortality can motivate people to prioritize growth-oriented goals, live according to positive standards and beliefs, and foster the development of peaceful, charitable communities [76].

COGNITIVE-BEHAVIORAL THERAPY



The focus of traditional cognitive-behavioral therapy (CBT) is changing maladaptive thought patterns or perceptions that lead to mood disorders, such as anxiety and depression. But changing maladaptive thoughts to more realistic or positive ones does not always meet the needs of patients with life-limiting illness. These patients have very real fears about suffering and uncontrolled pain and other noxious symptoms, and their fears and thoughts are neither maladaptive nor unreasonable [77]. CBT adapted to end-of-life care can help patients identify "all-or-nothing" thinking and help them recognize that core parts of themselves remain unchanged [78].
Studies demonstrate that palliative care professionals have effectively applied CBT techniques to reduce mild-to-moderate anxiety or depression at the end of life and increase the patient's focus on the quality of remaining life [77,79,80]. For example, researchers incorporated elements of acceptance and commitment therapy (ACT) and dialectical behavior therapy (DBT). With ACT, patients learn to stop avoiding, denying, and struggling with their emotions. They instead learn to accept their emotions (and the source), accept their private circumstances, and not allow the circumstances to prevent them from moving forward in ways that serve their chosen values [81,82]. DBT includes a strong educational component designed to provide patients with the skills to manage intense emotions [83].

MEANING-CENTERED PSYCHOTHERAPY



Meaning-centered group psychotherapy, based on the works of Viktor Frankl, was originally conceived as a group-based intervention for individuals with advanced cancer. Frankl's theory is existential in nature and postulates that the creation of meaning is a primary force of human motivation, even during times of great suffering [69]. The group therapy helps patients identify sources of meaning as a resource to sustain meaning, spiritual well-being, and purpose in the midst of suffering [47,69]. Meaning-centered psychotherapy was later adapted for use with individual patients [84]. The goals of meaning-centered psychotherapy are to provide support for patients to explore personal issues and feelings related to their illness; to help patients identify sources of meaning; and to help patients discover and maintain a sense of meaning in life, even as their illness progresses [47]. Randomized controlled trials conducted to date, totaling nearly 800 patients, have demonstrated support for meaning-centered psychotherapy in improving spiritual well-being and reducing psychological stress in patients at the end of life [85,86,87]. The extent to which the observed results can be attributed to the patient's changes in sense of meaning require further study [47]. Like dignity therapy, meaning-centered psychotherapy has fueled multiple adaptations to target unique clinical populations and settings (e.g., bereaved family members, caregivers) [88,89,90].

COMPASSION-BASED THERAPY



Compassion-based therapy is rooted in an evolutionary analysis of basic social and emotional systems that motivate humans to live in groups, form hierarchies, help and share through alliances, care for kin, respond to threats, and seek states of contentment/safeness [91]. Compassion-based therapy can be supportive to those facing end-of-life decision making. It is inextricably linked to the inherent values, needs, and expectations of patients, families, and healthcare providers. Compassion coupled with a collaborative framework sustains patient- and family-centered care in end-of-life practice settings [92].
Compassion-based therapy offers a novel, transdiagnostic approach for reducing psychopathology and increasing well-being. It changes the focus of therapy from individual thoughts or unconscious conflicts toward the development of affiliative and prosocial functioning [93]. One overview of compassion-based therapies found at least eight different interventions (e.g., compassion-focused therapy, mindful self-compassion, cognitively based compassion training), six of which have been evaluated in randomized controlled trials. Compassion-based interventions demonstrated reduced suffering and improved life satisfaction for patients [93]. A systematic review conducted to assess the effectiveness of compassion-based therapy analyzed 14 studies, including three randomized controlled studies [94]. Compassion-focused therapy was effective with depressive disorders and for people who are highly self-critical. Compassion-based therapy is most effective when used in conjunction with other types of treatment and therapy [94].
Being Present



One of the most important therapeutic and compassionate aspects a health professional can offer is their presence. Listening to and allowing patients to express their end-of-life experience is healing and can be more comforting than guidance. One study investigated how palliative care chaplains work with patients at the point when it has been decided to cease active treatment, the point at which patients risk losing hope and falling into despair [95]. The author identified four types of presence in the chaplain-patient relationship that were a result of the chaplain's "being with the patient." Each type of presence (i.e., evocative, accompanying, comforting, hopeful) represented a discernible development in the chaplain/patient relationship—a theory of chaplain as hopeful presence [95].
The effects of educating patients and families about the importance of being present was the goal of a descriptive study that included 19 critical care nurses [96]. The nurses were interviewed to understand their experiences and perceptions about caring for patients and families transitioning from aggressive life-saving care to palliative and end-of-life care [96]. The nurses prioritized educating the family, advocating for the patient, encouraging and supporting the family's presence, protecting families, and helping them create positive memories. The family's presence at the end of life also helped them to process the reality of their loved one's death and make peace with it [96].


OTHER INTERVENTIONS



Researchers and clinicians have developed a variety of other interventions for end-of-life care. One proposed treatment is called short-term life review (STLR). Like dignity therapy, STLR interviews the patient for the purpose of creating a legacy album, but STLR differs from dignity therapy in the substance of the interview. A single published randomized controlled trial has examined the utility of STLR, and little research has been conducted to support the STLR approach. The research that has been published has suggested increases in spiritual well-being, sense of hope, and death preparedness among patients with terminal cancer [47,97,98].
Managing cancer and living meaningfully (CALM) is a brief, structured intervention developed for patients with advanced and/or terminal cancer [47,99,100]. The focus of CALM is similar to meaning-centered psychotherapy, but it provides less emphasis on spiritual well-being and existential issues due to its longer timeframe [47]. The first large-scale randomized controlled trial of CALM reports that individuals demonstrated significantly greater improvements in depressive symptoms and overall quality of life compared to those who received usual care [101].
Mindfulness



Mindfulness is the practice of paying deliberate attention to experiences of the present moment with openness, curiosity, and a willingness to allow things to be as they are [102]. End-of-life care is, by its nature, rooted in mindfulness through [103]:
      
	The healthcare team providing steady presence and compassion to the dying patient
	Bringing one's full attention to clinical assessments and supportive interactions and acknowledging what arises during these interactions for patients, families, and clinicians
	Being attuned to the dying and their needs, remaining present with their suffering
	Being genuinely interested in the patient's/family's experiences
	Allowing the full expression of personal experiences, with no attempt to change or fix them
	Cultivating compassion and acknowledging our shared humanity



Spiritual Care



Spiritual care is considered a basic tenet of palliative
          care and a responsibility of the entire end-of-life care team. Patients who receive good
          spiritual care report greater quality of life, better coping, and greater well-being,
          hope, optimism, and reduction of despair at the end of life. Despite these benefits,
          patients and caregivers often refuse spiritual care when offered. One study that sought to
          understand this reluctance focused on the effect of education. The authors reported that
          an educational intervention, which included explaining the services of hospice chaplains
          and the evidence-based benefits of spiritual support, led to greater patient/caregiver
          acceptance of spiritual care [104].
          End-of-life counselors, therapists, and social workers are uniquely positioned to work
          with patients to explore the variables that they and their families use as guiding
          principles when making difficult decisions [105]. This requires assessing the patient's spiritual, religious, and
          existential needs (i.e., spiritual needs) to provide appropriate interventions [106].
The specifics of how to conduct assessment are determined
          by individual healthcare organizations but usually consist first of obtaining a spiritual
          history of the patient and the patient's family. A variety of tools are available. The
          FICA acronym asks four questions about faith, importance/influence of beliefs, community
          involvement, and addressing issues of care [107]. The HOPE questions inquire about patients' sources of hope and
          meaning, whether they belong to an organized religion, their personal spirituality and
          practices, and what effect their spirituality may have on end-of-life care [108]. Reported barriers to spiritual
          assessment include clinician lack of time/experience, difficulty identifying patients who
          wish to discuss spiritual beliefs, and addressing concerns not regarded as the clinician's
          responsibility. Assessing and integrating patient spirituality into end-of-life care can
          build trust and rapport and strengthen the patient's relationship with the end-of-life
          care team [108]. Unaddressed spiritual
          issues may frustrate attempts to treat other symptoms and adversely impact the patient's
          quality of life [105].

Art and Music Therapy



Art and music therapists are becoming increasingly available to palliative care teams and are advancing the diverse and unique clinical services available to effectively meet the holistic needs of patients with serious illness [109]. Art can connect with deep psychological and physical pain, allowing the patient to find expression and relief. Studies have found that expressive arts (e.g., paint, clay, textiles, drawing) help patients more effectively deal with ambivalent emotions regarding life-death issues and communicate with their families about their feelings. It helps patients articulate their end-of-life journey beyond language [110,111].
Art therapy also may be helpful in reducing burnout among end-of-life care providers by enhancing their emotional awareness, fostering meaning-making, and promoting reflection on death. One study found significant reductions in exhaustion and death anxiety in end-of-life care providers who participated in an art therapy program [38].
Music therapy incorporates music chosen by the patient in consultation with a qualified music therapist. The music is often chosen to arouse specific emotions that allow the patient to more easily access, recall, and interrogate memories, with the goal of understanding the role those memories play in the patient's current circumstances [38]. Music therapy also may be an effective adjuvant to pain management therapy [38].



118. BEREAVEMENT



As stated, Kübler-Ross wrote that it could be helpful if people could talk about death and dying as an intrinsic part of life and emphasized the importance of listening as a way for practitioners to support terminally ill patients and their families when confronting the realities of impending death [46,47]. She subsequently applied her model to the experience of loss in many contexts, including grief and other significant life changes [112]. This model identified five stages of bereavement—denial, anger, bargaining, depression, and acceptance. Though the stages are frequently interpreted strictly and hierarchically, this was not Kübler-Ross's intention. She expressed that individual patients could manifest each stage differently, if at all, and might move between stages in a nonlinear manner [112]. Her model has received criticism in recent years and many alternative models (some based on Kübler-Ross's model) have been developed [112,113,114,115].
PROLONGED GRIEF DISORDER



The death of a loved one is followed by an intensely emotional and disruptive period that gradually attenuates as the death is comprehended and accepted and its consequences understood (integration). It is a highly stressful period accompanied by the need to attend to a range of things not usually on one's agenda. Most people meet the coping demands and are able to find a pathway through the sorrow, numbness, and even guilt and anger that are part of the normal grieving process. A small minority, however, do not cope effectively. For them, the feelings of loss become debilitating. They do not improve with the passing of time and can become so long-lasting and severe that recovering from the loss and resuming a normal life is impossible without assistance [116]. These people are suffering from prolonged grief disorder, a syndrome in which healing is impeded and acute grief is intense and prolonged.
Prolonged grief disorder is the newest disorder to be added to the Diagnostic and Statistical Manual of Mental Disorders(DSM). The disorder was added to the DSM-5-TR in 2022 after several decades of studies that suggested "many people were experiencing persistent difficulties associated with bereavement that exceeded expected social, cultural, or religious expectations" [117]. Prolonged grief disorder often co-occurs with other mental disorders (e.g., PTSD, anxiety, depression). Sleep problems, such as poor long-term sleep, occur in an estimated 80% of people with this disorder [118].
Prolonged grief disorder is defined as "intense yearning or
        longing for the deceased (often with intense sorrow and emotional pain) and preoccupation
        with thoughts or memories of the deceased. In children and adolescents, this preoccupation
        may focus on the circumstances of the death" [117]. In adults, this intense grief must still be present one year after a
        loss to be considered prolonged grief disorder; in children, the timeframe is six months.
        Additionally, the individual with prolonged grief disorder may experience significant
        distress or problems performing daily activities at home, work, or other important areas
          [117]. It is important for clinicians to
        differentiate prolonged grief disorder from usual acute grief, as well as depression and
        anxiety disorders [116]. Risk factors for
        prolonged grief disorder include past losses, separations that can impact current losses,
        and a history of depressive illness [115].
        Symptoms include [117]: 
	Identity disruption (e.g., feeling as though part of oneself has died)
	A marked sense of disbelief about the death
	Avoidance of reminders that the person is dead
	Intense emotional pain (e.g., anger, bitterness, sorrow)
	Difficulty reintegrating (e.g., unable to engage with friends, pursue interests,
              plan for the future)
	Emotional numbness
	Feeling that life is meaningless
	Intense loneliness and feeling of being detached from others


An estimated 7% to 10% of bereaved adults will experience the persistent symptoms of prolonged grief disorder, and 5% to 10% of bereaved children and adolescents will experience depression, PTSD, and/or prolonged grief disorder [118,119]. Treatments using elements of CBT have been found to be effective in reducing symptoms [117]. Complicated grief treatment incorporates components of CBT and other approaches to help patients adapt to the loss. It focuses on accepting the reality of the loss and on working toward goals and a sense of satisfaction in a world without the loved one [118]. Research has shown that CBT is effective in addressing sleep problems associated with prolonged grief disorder. CBT also has been shown to be superior in long-term effects to supportive counseling in children and adolescents experiencing symptoms of prolonged grief disorder [119,120].
Bereavement support groups can provide a useful source of social connection and support. They can help people feel less alone, thus helping to avoid the isolation that could increase the risk for prolonged grief disorder. Despite the existence of effective treatments, people experiencing prolonged grief disorder may not seek help. One study of 86 bereaved caregivers with symptoms of prolonged grief disorder found that only 43% accessed mental health services [121].


119. PRACTICAL, ETHICAL, AND LEGAL CONSIDERATIONS



Planning ahead provides patients with the most control over their end-of-life care, but not all patients have the opportunity to do so. End-of-life planning for the patient will include knowing the type of care they need and want, knowing where they want to receive this care, knowing what documents (e.g., advance directives) and associated costs to include in planning, and determining who will help carry out their wishes [122].
CAREGIVING AND SURROGACY



The vast majority (80%) of care given to hospice patients is provided by informal and unpaid caregivers who are often family members. They can be responsible for everything from the management of household and finances to medical and personal care. Providing this level of care can contribute to increased stress and health problems [123]. Caregivers often report significant levels of anxiety, depression, and perceived stress as well as poorer physical health and decreased quality of life compared with non-caregivers [124]. In one study, nearly one-third (31%) of caregivers reported moderate-to-high levels of anxiety [125]. Even family members who are not caregivers experience distress and require support. Supporting the growing number of family and other unpaid caregivers is an urgent public health issue. The need for adequate support is especially pressing when older patients and the loved ones who assist them are most vulnerable, as at the end of life [126]. Health and mental health professionals can help the caregiver and/or family by preparing them for their loved one's death, treating symptoms of burnout and stress, and offering grief counseling when desired [127].
Family members may be called upon to make decisions on their loved one's behalf if incapacitation becomes an issue. Ideally, the decision-making process will reflect the patient's physiologic realities, preferences, and recognition of what, clinically, may or may not be accomplished [128,129]. Being a surrogate decision maker is stressful for many and can have negative emotional effects that last months or years [130]. Frequent tension can occur between the desire to respect the patient's values and the fear of responsibility for a loved one's death, a desire to pursue any chance of recovery, and a need to ensure family well-being [131]. Counseling for the surrogate both during and after the decision-making process can be beneficial.
Shared decision making also has been found to be beneficial. Healthcare providers can encourage decision makers to involve other family members. They can repeat relevant information in simple language, prompt them to think about what the patient would or would not want, and frequently remind them that everything that can be done is being done [132]. Support for the surrogate should foster respect for patient preferences and values and help reduce guilt about decisions made following the patient's death [132]. An ideal surrogate will participate in collaborative decision-making with care providers. If a surrogate avoids communication or requests interventions that are clearly not considered in the patient's best interest, counseling should be provided. If counseling is unsuccessful, replacement of the surrogate should be considered [133]. Family members who reside far away and who are not designated as decision maker also can create difficulties by trying to undo, contest, undermine, or alter decisions made by local family members who have long been involved in the patient's care. These disagreements can compromise the ability of the patient's healthcare team to provide quality care. These limits of formal advance care planning have led some practitioners to assert that informal conversations with patients' significant others are most critical to end-of-life planning [134].
Current practice frequently fails to promote patient goals. This is an area for future research and improvement. In the meantime, clinicians should encourage patients to document their own goals, including treatment preferences and preferences regarding how they want decisions to be made for them during periods of decisional incapacity. This is achieved through advance care planning [135,136].

ADVANCE CARE PLANNING



Advance care planning is widely considered an essential step toward achieving end-of-life care that is consistent with the preferences of dying patients and their families. Advance care planning typically includes a living will and a durable power of attorney for health care, which enable patients to articulate and convey their treatment preferences while they are cognitively intact [136]. Advance care planning documents also can include do not resuscitate (DNR) orders, medical/physician order for life-sustaining treatment (MOLST/POLST), and informal documents of preference or other healthcare proxies. Ideally, these documents reflect discussions among the patient's family, surrogate, and healthcare provider about the patient's preferences for health care in the context of serious illness [129]. Advance care planning is considered an essential step for achieving a "good death" in which physical pain and emotional distress are minimized and the patient's and family members' treatment preferences are respected [134]. Advance care planning is associated with greater use of palliative care among dying patients, lower medical expenditures at the end of life, and less distress among patients and patients' families.
Race and socioeconomic disparities in rates of advance care planning have been documented. Policy advances (e.g., Medicare reimbursement for doctor-patient consultations) may increase rates of planning among populations who may not have access to professionals who encourage such preparations [136]. Health and mental health professionals can assist families in the process of preparing advanced care planning documents. Being a mediator in advance care planning conversations can provide clarity for patients and family members about the patient's wishes regarding death [137].

ETHICAL/LEGAL ISSUES



Ethical concerns and legal considerations can influence counseling at the end of life. Health and mental health providers are on the frontline supporting and guiding the patient and the patient's family through the dying process.
Autonomy



Autonomy, as viewed from the perspective of patients at the end of life, includes two core domains: "being normal" and "taking charge" [138]. These two domains account for the circumstances and clinical realities of people with life-limiting illness and allow clinicians to better understand their needs. Autonomy is, however, not just a concern when making choices of treatment for end-of-life care but also when supporting patients in their daily lives and active preparations for dying. This support can help relieve the patient of stress and the fear of being a burden to family [138]. When a patient expresses a fear over the loss of autonomy, it is important for clinicians to determine the source of the fear. Common sources of such fear include fear of becoming physically dependent on life-supporting technology; fear of losing independence; and fear of loss of engagement in meaningful activity. Often, the patient is simply expressing a desire to preserve self-determination regarding end-of-life care and planning [45]. The healthcare team respects patients' autonomy by giving them the information needed to understand the risks and benefits of a proposed intervention, as well as the reasonable alternatives (including no intervention), so that they may make independent decisions [139].

Distributive Justice



Distributive justice is the fair, equitable, and appropriate distribution of healthcare resources. It requires impartiality in the delivery of health service. Issues of distributive justice encountered in healthcare settings include the allotment of scarce resources, care of uninsured patients, conflicts of interest based on religious or legal grounds, and public health and safety issues. Despite these constraining influences, healthcare providers have an ethical obligation to advocate for fair and appropriate treatment of patients at the end of life [140,141].

Beneficence



The principle of beneficence is the obligation of health and mental health professionals to act in the best interest of the patient [137]. Beneficence also includes preventing and avoiding harm and defending the most useful intervention for the patient [140,141]. Beneficence is fundamental to dilemmas about the discontinuation, withholding, or withdrawal of medical treatment [137]. When wishes about end-of-life care are not known or cannot be communicated by the patient, end-of-life decisions should be made by the healthcare team as a result of consultations with the family or healthcare proxy [137].

Nonmaleficence



Nonmaleficence is the principle of refraining from causing unnecessary harm (i.e., first, do no harm) [137]. It also refers to the moral justification behind an intervention that might cause some pain or harm; harm is justified if the benefit of the intervention is greater than the harm to the patient and the intervention is not intended to harm [137]. The emphasis in nonmaleficence is on relieving the symptoms that harm the patient [142]. Health and mental health providers can exercise nonmaleficence by having an understanding of the moral principles and ethical codes governing end-of-life care. They can prevent undue harm by being as knowledgeable as possible about impending illnesses through relationships with the interprofessional team [137].



120. CULTURALLY COMPETENT CARE AT THE END OF LIFE



The clinician/patient discussion about end-of-life care is often a challenge and one that can be further complicated when the patient's cultural norms differ from that of the clinician. As discussed, values of medical care emphasize autonomy and individual rights to make life choices [143]. The Patient Self Determination Act of 1990 ensured that those rights are protected. This includes the rights to treatment choices, informed consent, truth-telling, open communication with healthcare providers, and control over the individual's own life and death [143,144]. However, these core values may be in conflict with the values of many ethnic and culturally diverse groups in the United States and may lead to health disparities, fragmented care, inadequate or inappropriate symptom management, miscommunication with the patient and family, and a difficult and poor death for the patient [143].
Enhanced cultural competency in end-of-life issues continues to be identified as a need for clinicians who provide care for patients at the end of life [143]. Healthcare providers should understand and recognize the specific influences that culture has on a patient's behavior, attitudes, preferences, and decisions about end-of-life care. It is important to note that a patient's identification as a member of a particular ethnic group or religion does not necessarily mean that the patient or patient's family adheres to beliefs associated with that ethnicity or religion [143]. Other factors (e.g., age, race, sex, ethnicity, health status, religion) also can influence how patients approach the end of life, and their cultural and religious backgrounds influence their definitions of and perceptions about what constitutes quality of life, suffering, and pain [145].
Other areas of end-of-life care that vary culturally include the method used for communicating "bad news," the locus of decision making, and attitudes toward advance directives and end-of-life care specifics [146]. In contrast to the emphasis on "truth telling" in the United States, it is not uncommon for healthcare professionals outside the United States to conceal serious diagnoses from patients, because disclosure of serious illness may be viewed as disrespectful, impolite, or even harmful to the patient. The emphasis on patient autonomy may conflict with the patient's preferences for family-based, physician-based, or shared family-physician-based decision making. Lower rates of completion of advance directives by patients of some ethnic backgrounds suggests a distrust of the healthcare system, healthcare disparities, and underutilization of health care [146,147,148].
An assessment should be made of how acculturated a patient and family are, their language skills, and whether an interpreter is needed [143]. The clinician should assess for [149]:
  
	Openness/willingness of the patient/family to discussing/accepting the diagnosis, prognosis, and death
	How decisions are made and what influences decision making (e.g., age, gender, hierarchy, quality of interfamily communication)
	What does physical pain mean and how should it be managed?
	Is there spiritual pain? Does the patient desire the help of a spiritual advisor? Does the patient/family want time and space for praying, meditation, and other rituals?
	The relevance of religious beliefs regarding the meaning of death
	How the body should be handled following death


The clinician also can take advantage of available resources,
      including community or religious leaders, family members, and language translators [149]. It is important to note that using
      professional interpreters for patients and with limited English proficiency will help ensure
      quality care. Convenience and cost lead many clinicians to use "ad hoc" interpreters (e.g.,
      family members, friends, bilingual staff members) instead of professional interpreters.
      However, professional interpreters are preferred for several reasons. Several states have laws
      about who can interpret medical information for a patient, so healthcare professionals should
      check with their state's health officials about the use of ad hoc interpreters [150]. Even when allowed by law, the use of a
      patient's family member or friend as an interpreter should be avoided, as the patient may not
      be as forthcoming with information and the family member or friend may not remain objective
        [150]. Children should especially be avoided
      as interpreters, as their understanding of medical language is limited, and they may filter
      information to protect their parents or other adult family members [150]. Individuals with limited English language
      skills have actually indicated a preference for professional interpreters rather than family
      members [151].
Also important is the fact that clinical consequences are more
      likely with ad hoc interpreters than with professional interpreters [152]. A systematic review of the literature
      showed that the use of professional interpreters facilitates a broader understanding and leads
      to better clinical care than the use of ad hoc interpreters, and many studies have
      demonstrated that the lack of an interpreter for patients with limited English proficiency
      compromises the quality of care. The use of professional interpreters improves communication
      (errors and comprehension), utilization, clinical outcomes, and patient satisfaction with care
        [151,153]. One review of case studies regarding professional interpretation noted
      that "patients with limited English proficiency in the United States have a legal right to
      access language services, and clinicians have legal and ethical responsibilities to
      communicate through qualified interpreters when caring for these patients" [154].
Culturally competent counseling for patients at the end of
      life begins with understanding their differing cultural, religious, and other important
      influential factors. It involves listening to and learning about patients' varying attitudes,
      preferences, and practices in order to integrate them into an appropriate plan of care [155]. Clinicians should treat all patients with
      dignity, respecting their rich cultural traditions and incorporating them into the plan of
      care. It means communicating with the patient and the patient's family in advance about how
      the plan of care is aligned with their beliefs, concerns, values, and preferences [145]. To deny the expression of different
      cultural worldviews in the context of end-of-life care would be to rob patients of the
      security and serenity that their cultural beliefs give them when faced with uncertainty and
      fear [156].

121. CONCLUSION



Health and mental health professionals provide services to diverse individuals in a variety of settings, including end-of-life settings, as part of an interprofessional team. In the end-of-life setting, these professionals help dying patients and their families prepare for death with education and supportive therapeutic interventions that address the patient's physical, emotional, social, spiritual, and practical needs using a patient-centered, culturally sensitive approach [10,157]. Clinicians can regularly promote communication and education about end-of-life care issues by taking the initiative and discussing each patient's goals for end-of-life care [55]. The better informed the patient and family are, the more likely their decisions about end-of-life care will reflect their beliefs, values, and the best interests of the patient. This means having difficult conversations. All professionals should work to become comfortable with the most uncomfortable of topics. This work is not done alone. It is essential to lean on and consult colleagues and other members of the care team. End-of-life care often involves interactions between caregivers and various professionals (e.g., physicians, nurses, social workers, mental health professionals, clergy) who have distinct roles in preparing caregivers for the patient's death [158]. Aligning on key concepts and approaches to care can help to ensure that the best possible care and support are given at the end of life.

Works Cited



1. 
    World Health Organization. Palliative Care. Available at https://www.who.int/health-topics/palliative-care. Last accessed April 6, 2026.
  

2. 
    Palliative Care vs. End-of-Life Care: What's the Difference? Available at https://samaritannj.org/palliative-care/palliative-care-vs-end-life-care. Last accessed April 6, 2026.
  

3. 
    Myatra SN, Salins N, Iyer S, et al. End-of-life policy: an integrated care plan for the dying: a joint position statement of the Indian Society of Critical Care Medicine and the Indian Association of Palliative Care. Indian J Crit Care Med. 2014;18(9):615-635.
  

4. 
    Tyrrell P, Harberger S, Schoo C, Siddiqui W. Kübler-Ross Stages of Dying and Subsequent Models of Grief. Treasure Island, FL: StatPearls Publishing; 2022.
  

5. 
    Pravin RR, Enrica TEK, Moy TA. The portrait of a dying child. Indian J Palliat Care. 2019;25(1):156-160.
  

6. 
    Thurn T, Borasio GD, Chio A, et al. Physicians' attitudes toward end-of-life decisions in amyotrophic lateral sclerosis. Amyotroph Lateral Scler Frontotemporal Degener. 2019;20(1-2):74-81.
  

7. 
    Corr CA. Should we incorporate the work of Elisabeth Kübler-Ross in our current teaching and practice and, if so, how? Omega (Westport). 2021;83(4):706-728.
  

8. 
    End-of-Life and Palliative Counselor. Available at https://www.counselingschools.com/careers/end-of-life-counseling. Last accessed April 6, 2026.
  

9. 
    Abramson A. The role of psychology in palliative care. Monitor Psychol. 2022;53(5):56.
  

10. 
    Daneker D. Counselors Working with the Terminally Ill. Available at https://www.counseling.org/docs/default-source/vistas/vistas_2006_daneker.pdf. Last accessed April 6, 2026.
  

11. 
    National Association of Social Workers. NASW Standards for Palliative and End of Life Care. Available at https://www.socialworkers.org/LinkClick.aspx?fileticket=xBMd58VwEhk%3D&portalid=0. Last accessed April 6, 2026.
  

12. 
    Go-Coloma R. Long Term Care: The Role of Social Workers in End-of-Life Care. Available at https://www.todaysgeriatricmedicine.com/archive/ND18p30.shtml. Last accessed April 6, 2026.
  

13. 
    Block SD. Psychological issues in end-of-life care. J Palliative Med. 2006;9(3):751-772.
  

14. 
    Levi BH, Green MJ. Too soon to give up: re-examining the value of advance directives. Am J Bioethics. 2010;19(4):3-22.
  

15. 
    Bell CJ, Skiles J, Pradhan K, Champion VL. 2010. End-of-life experiences in adolescents dying with cancer. Supportive Care Cancer. 2010;18(7):827-835.
  

16. 
    Glick DM, Cook JM, Kaiser AP, et al. Assessment and treatment considerations for post traumatic stress disorder at end of life. Am J Hospice Palliative Med. 2018;35(8):1133-1139.
  

17. 
    Feldman DB. Stepwise psychosocial palliative care: a new approach to the treatment of posttraumatic stress disorder at the end of life.J Soc Work End Life Palliat Care. 2017;13(2-3):113-133.
  

18. 
    Burke LA, Clark KA, Ali KS, Gibson BW, Smigelsky MA, Neimeyer RA. Risk factors for anticipatory grief in family members of terminally ill veterans receiving palliative care services. J Soc Work End Life Palliat Care. 2015;11(3-4):244-266.
  

19. 
    Davis EL, Deane FP, Lyons GCB, Barclay GD. Is higher acceptance associated with less anticipatory grief among patients in palliative care? J Pain Sympt Manage. 2017;54(1):120-125.
  

20. 
    Cheng JOY, Lo RSK, Chan FMY, Kwan BHF, Woo J. An exploration of anticipatory grief in advanced cancer patients. Psychooncology. 2010;19(7):693-700.
  

21. 
    Strom-Gottfried K, Mowbray ND. Who heals the helper? Facilitating the social worker's grief. Fam in Soc. 2006;87(1):9-15.
  

22. 
    Lehto RH, Stein KF. Death anxiety: an analysis of an evolving concept. Res Theory Nurs Pract. 2009;23(1):23-41.
  

23. 
    Carleton RN. Into the unknown: a review and synthesis of contemporary models involving uncertainty. J Anxiety Disord. 2016;39:30-43.
  

24. 
    Penberthy JK, Russell G, Phillips J, Banaji M, Mann N, Dameron E. Medical stress and fear of death and dying in a medical patient population. Omega (Westport). 2022;86(1):255-270.
  

25. 
    Parkes CM. The dying adult. BMJ. 1998;316:1313.
  

26. 
    Cleveland Clinic. Thanatophobia (Fear of Death). Available at https://my.clevelandclinic.org/health/diseases/22830-thanatophobia-fear-of-death#. Last accessed April 6, 2026.
  

27. 
    Balasubramanian C, Subramanian M, Balasubramanian S, Agrawal A, Raveendran S, Kaliaperumal C. "Thanatophobia": physician's perspective of dealing with patients with fear of death. J Nat Sci Biol Med. 2018;9(1):103-104.
  

28. 
    Iverach L, Menzies RG, Menzies RE. Death anxiety and its role in psychopathology: reviewing the status of a transdiagnostic construct. Clin Psychol Rev. 2014;34(7):580-593.
  

29. 
    Furer P, Walker JR. Death Anxiety: a cognitive-behavioral approach. J Cognitive Psychotherapy. 2008;22(2):167-182.
  

30. 
    Neel C, Lo C, Rydall A, Hales S, Rodin G. Determinants of death anxiety in patients with advanced cancer. BMJ Support Palliat Care. 2015;5(4):373-380.
  

31. 
    Dadfar M, Lester D. The effectiveness of 8A model death education on the reduction of death depression: a preliminary study. Nurs Open. 2020;7(1):294-298.
  

32. 
    Sinclair S. Impact of death and dying on the personal lives and practices of palliative and hospice care professionals. CMAJ. 2011;183(2):180-187.
  

33. 
    Quinn-Lee L, OlsonMcBride L, Unterberger A. Burnout and death anxiety in hospice social workers. J Soc Work End Life Palliat Care. 2014;10(3):219-239.
  

34. 
    Steinhauser KE, Clipp EC, McNeilly M, et al. In search of a good death: observations of patients, families, and providers. Annals Intern Med. 2000;132(10):825-832.
  

35. 
    McClatchey IS, King S. The impact of death education on fear of death and death anxiety among human services students. Omega (Westport). 2015;71(4):343-361.
  

36. 
    Peters L, Cant R, Payne S, et al. How death anxiety impacts nurses' caring for patients at the end of life: a review of literature. Open Nurs J. 2013;7:14-21.
  

37. 
    Lau RWL, Cheng ST. Gratitude lessens death anxiety. Eur J Ageing. 2011;8(3):169.
  

38. 
    Leleszi JP, Lewandowski JG. Pain management in end-of-life care. J Am Osteopath Assoc. 2005;105(3 Suppl 1):S6-S11.
  

39. 
    Steinhauser KE, Christakis NA, Clipp EC, et al. Preparing for the end of life: preferences of patients, families, physicians, and other care providers. J Pain Symptom Manage. 2001;22(3):727-737.
  

40. 
    Grégoire MC, Frager G. Ensuring pain relief for children at the end of life. Pain Res Manage. 2006;11:1-9.
  

41. 
    Bovero A, Digiovanni Y, Botto R, Leombruni P. End-of-life cancer patients' total pain: the necessity to supplement pharmacology with psycho-socio-spiritual treatments. Pain Manag. 2022;12(8):895-906.
  

42. 
    Block SD. Assessing and managing depression in the terminally ill patient. ACP-ASIM End-of-Life Care Consensus Panel. American College of Physicians, American Society of Internal Medicine. Ann Intern Med. 2000;132(3):209-218.
  

43. 
    Marks S, Heinrich T. Assessing and treating depression in palliative care patients. Curr Psychiatry. 2013;12(8):35-40.
  

44. 
    Simmons KM. Suicide and death with dignity. J Law Biosciences. 2018;5(2):436-439.
  

45. 
    Ohnsorge K, Gudat H, Rehmann-Sutter C. What a wish to die can mean: meanings and functions of wishes to die, reported from 30 qualitative case studies of terminally ill cancer patients in palliative care. BMC Palliative Care. 2014;13(38).
  

46. 
    Kübler-Ross, E. On Death and Dying. New York, NY: Simon and Schuster; 1997.
  

47. 
    Saracino RM, Rosenfeld B, Breitbart W, Cochinov HM. Psychotherapy at the end of life. Am J Bioeth. 2019;19(12):19-28.
  

48. 
    Cancer Council. Facing End of Life. Available at https://www.cancer.org.au/assets/pdf/facing-end-of-life. Last accessed April 6, 2026.
  

49. 
    The Conversation Project. Available at https://theconversationproject.org/. Last accessed April 6, 2026.
  

50. 
    Balaban RB. A physician's guide to talking about end-of-life care. J Gen Intern Med. 2000;15:195-200.
  

51. 
    American Psychological Association. The Role of Psychology in End-of-Life Decisions and Quality of Care. Available at https://www.apa.org/topics/aging-older-adults/end-of-life-decisions. Last accessed April 6, 2026.
  

52. 
    Lee DH. Approach to end of life care. Ochsner J. 2002;4(2):98-103.
  

53. 
    Wright AA, Zhang B, Ray A, et al. Associations between end-of-life discussions, patient mental health, medical care near death, and caregiver bereavement adjustment. JAMA. 2008;300(14):1665-1673.
  

54. 
    Mistry B, Bainbridge D, Bryant D, Toyofuku ST, Seow H. What matters most for end-of-life care? Perspectives from community-based palliative care providers and administrators. BMJ Open. 2015;5:e007492.
  

55. 
    Karnik S, Kanekar A. Ethical issues surrounding end-of-life care: a narrative review. Healthcare. 2016;4(2):24.
  

56. 
    National Institute on Aging. End of Life: Making Decisions for Someone at the End of Life. Available at https://www.nia.nih.gov/health/making-decisions-someone-end-life#issues. Last accessed April 6, 2026.
  

57. 
    Larson DG, Tobin DR. End-of-life conversations: evolving practice and theory. JAMA. 2000;284(12):1573-1578.
  

58. 
    Visser M, Deliens L, Houttekier D. Physician-related barriers to communication and patient- and family-centered decision-making towards the end of life in intensive care: a systematic review. Crit Care. 2014;18(6):604.
  

59. 
    Classen C, Butler LD, Koopman C, et al. Supportive-expressive group therapy and distress in patients with metastatic breast cancer: a randomized clinical intervention trial. Arch Gen Psychiatry. 2001;58(5):494-501.
  

60. 
    Chochinov HM, Hack T, Hassard T, Kristjanson LJ, McClement S, Harlos M. Dignity therapy: a novel psychotherapeutic intervention for patients near the end of life. J Clin Oncol. 2005;23:5520-5525.
  

61. 
    Martinez M, Arantzamendi M, Centeno C, et al. Dignity therapy, a promising intervention in palliative care. A comprehensive systematic literature review. Palliative Med. 2017;31(6):492-509.
  

62. 
    Bernat JK, Helft PR, Wilhelm LR, et al. Piloting an abbreviated dignity therapy intervention using a legacy-building web portal for adults with terminal cancer: a feasibility and acceptability study. Psychooncology. 2015;24(12):1823-1825.
  

63. 
    Montross L, Winters KD, Irwin SA. Dignity therapy implementation in a community-based hospice setting. J Palliative Med. 2011;14(6):729-734.
  

64. 
    Vuksanovic D, Green HJ, Dyck M, Morrissey SA. Dignity therapy and life review for palliative care patients: a randomized controlled trial. J Pain Symptom Manage. 2017;53(2):162-170.
  

65. 
    Chochinov HM, Kristjanson LJ, Breitbart W, et al. Effect of dignity therapy on distress and end-of-life experience in terminally ill patients: a randomised controlled trial. Lancet Oncol. 2011;12(8):753-762.
  

66. 
    Rosenberg S, Dignity therapy. Am J Psychiatry. 2018;13(8):6-7.
  

67. 
    Keall RM, clayton JM, Butow PN. Therapeutic life review in palliative care: a systematic review of quantitative evaluations. J Pain Symptom Manage. 2015;49(4):747-761.
  

68. 
    Jenko M, Gonzalez L, Seymoure MJ. Life review with the terminally ill. J Hospice Palliative Nurs. 2007;9(3):159-167.
  

69. 
    Thomas LPM, Meier EA, Irwin SA. Meaning-centered psychotherapy: a form of psychotherapy for patients with cancer. Curr Psychiatry Rep. 2016;16(10):488.
  

70. 
    Hedtke L. Creating stories of hope: a narrative approach to illness, death and grief. Aust N Z J Fam Ther. 2014;35(1):4-19.
  

71. 
    De La Lama LB, De La Lama L. Counseling a terminally ill agnostic seeking to reclaim spirituality: a narrative approach to dying well. Available at https://www.counseling.org/resources/library/vistas/Article_103.pdf. Last accessed April 6, 2023.
  

72. 
    Hospice Chaplaincy. The Impact of Narrative Therapy in End-of-Life Care. Available at https://hospicechaplaincy.com/2020/09/01/the-impact-of-narrative-therapy-in-end-of-life-care/. Last accessed April 6, 2026.
  

73. 
    Psych Central. Understanding Terror Management Theory. Available at https://psychcentral.com/health/terror-management-theory. Last accessed April 6, 2026.
  

74. 
    Strachan E, Pyszczynski T, Greenberg J, Solomon S (eds). Coping with the inevitability of death: terror management and mismanagement. In: Snyder, CR (ed). Coping With Stress: Effective People and Processes. Oxford University Press, London: 114-136; 2001.
  

75. 
    Greenberg J, Vail K, Pyszczynski T (eds). Terror management theory and research: how the desire for death transcendence drives our strivings for meaning and significance. In: Advances in Motivation Science. Academic Press: 85-134; 2014.
  

76. 
    Vail KE III, Juhl J, Rutjens BT, et al. When death is good for life: considering the positive trajectories of terror management. Personality Social Psychology Rev. 2012;16(4):303-329.
  

77. 
    Oltmann C, The benefits of cognitive behavioral therapy in the palliative setting. Available at https://exclusive.multibriefs.com/content/the-benefits-of-cognitive-behavioral-therapy-in-the-palliative-setting/medical-allied-healthcare. Last accessed April 6, 2026.
  

78. 
    Bates AT. Addressing existential suffering. BCMJ. 2016;58(5):268-273.
  

79. 
    Anderson T, Watson M, Davidson R. The use of cognitive behavioural therapy techniques for anxiety and depression in hospice patients: a feasibility study. Palliat Med. 2008;22(7):814-821.
  

80. 
    Burn K, Lee L. Cognitive behavioural therapy in palliative care: evaluation of staff following a foundation level course. Int J Palliat Nurs. 2017;23(6):270-278.
  

81. 
    Greer JA, Park ER, Prigerson HG, Safren SA. Tailoring cognitive-behavioral therapy to treat anxiety comorbid with advanced cancer.J Cogn Psychother. 2010;24(4):294-313.
  

82. 
    Psychology Today. Acceptance and Commitment Therapy. Available at https://www.psychologytoday.com/us/therapy-types/acceptance-and-commitment-therapy. Last accessed April 6, 2026.
  

83. 
    Psychology Today. Dialectical Behavior Therapy. Available at https://www.psychologytoday.com/us/therapy-types/dialectical-behavior-therapy. Last accessed April 6, 2026.
  

84. 
    Bauereiß N, Obermaier S, Özünal SE, and Baumeister H. Effects of existential interventions on spiritual, psychological, and physical well-being in adult patients with cancer: Systematic review and meta-analysis of randomized controlled trials. Psychooncology. 2018;27(11):2531-2545.
  

85. 
    Brietbart W, Pessin H, Rosenfeld B, et al. Meaning-centered group psychotherapy for patients with advanced cancer: a pilot randomized controlled trial. Psychooncology. 2010;19(1):21-28.
  

86. 
    Breitbart W, Rosenfeld B, Pessin H. Applebaum A, Kulikowski J, Lichtenthal WG. Meaning-centered group psychotherapy: an effective intervention for improving psychological well-being in patients with advanced cancer. J Clin Oncol. 2015;33(7):749-754.
  

87. 
    Rosenfeld B, Cham H, Pessin H, Breitbart W. Why is meaning-centered group psychotherapy effective? Enhanced sense of meaning as the mechanism of change for advanced cancer patients. Psychooncology. 2017;27(2):654-660.
  

88. 
    Applebaum AJ, Kulikowski JR, Breitbart W. Meaning-centered psychotherapy for cancer caregivers (MCP-C): rationale and overview. Palliat Support Care. 2015;13(6):1631-1641.
  

89. 
    Lichtenthal WG, Catarozoli C, Masterson M, et al. An open trial of meaning-centered grief therapy: rationale and preliminary evaluation. Palliat Support Care. 2019;17:2-12.
  

90. 
    van der Spek N, Vos J, van Uden-Kraan CF, et al. Efficacy of meaning-centered group psychotherapy for cancer survivors: a randomized controlled trial. Psychol Med. 2017;47(11):1990-2001.
  

91. 
    Gilbert P. The origins and nature of compassion focused therapy. Br J Clin Psychol. 2014;53(1):6-41.
  

92. 
    Pfaff K, Markaki A. Compassionate collaborative care: an integrative review of quality indicators in end-of-life care. BMC Palliat Care. 2017;16(1):65.
  

93. 
    Kirby JN. Compassion interventions: the programmes, the evidence, and implications for research and practice. Psychol Psychother. 2017;90(3):432-455.
  

94. 
    Leaviss J, Uttley L. Psychotherapeutic benefits of compassion-focused therapy: an early systematic review. Psychological Med. 2015;45(5):927-945.
  

95. 
    Nolan S. Hope beyond (redundant) hope: how chaplains work with dying patients. Palliat Med. 2011;25(1):21-25.
  

96. 
    Arbour RB, Wiegand DL. Self-described nursing roles experience during care of dying patients and their families: a phenomenological study. Intensive Crit Care Nurs. 2014;30(4):211-218.
  

97. 
    Ando M, Morita T, Okamoto T, Ninosaka Y. One-week short-term life review interview can improve spiritual well-being of terminally ill cancer patients. Psychooncology. 2008;17:885-890.
  

98. 
    Ando M, Morita T, Akechi T, Okamoto T, Japanese Task Force for Spiritual Care. Efficacy of short-term life-review interviews on the spiritual well-being of terminally ill cancer patients. J Pain Sympt Manage. 2010;39:993-1002.
  

99. 
    Nissim R, Freeman E, Lo C, et al. Managing Cancer and Living Meaningfully (CALM): a qualitative study of a brief individual psychotherapy for individuals with advanced cancer. Palliative Med. 2012;26:713-721.
  

100. 
    Hales S, Lo C, Rodin G (eds). Managing Cancer and Living Meaningfully (CALM) Treatment Manual: An Individual Psychotherapy for Patients with Advanced Cancer. Toronto, Ontario, Canada: University Health Network; 2015.
  

101. 
    Rodin G, Lo C, Rydall A, et al. Managing Cancer and Living Meaningfully (CALM): a randomized controlled trial of psychological intervention for patients with advanced cancer. J Clin Oncol. 2018;36(23):2422-2432.
  

102. 
    Smalley SL, Winston D (eds). Fully Present: The Science, Art, and Practice of Mindfulness. Da Capo Press: Cambridge, MA; 2010.
  

103. 
    Pier TJ. Integrating Mindfulness Into Palliative Care: Caring for Patients and Families. Available at https://www.scribd.com/document/951622691/PALLIATIVECARE-Mindfulness-Patients. Last accessed April 6, 2026.
  

104. 
    Soroka JT, Collins LA, Creech G, Kutcher GR, Menne KR, Petzel BL. Spiritual care at the end of life: does educational intervention focused on a broad definition of spirituality increase utilization of chaplain spiritual support in hospice? J Palliat Med. 2019;22(8):939-944.
  

105. 
    Richardson P. Spirituality, religion, and palliative care. Ann Palliat Med. 2014;3(3):150-159.
  

106. 
    Scott K, Thiel MM, Dahlin CM. The essential elements of spirituality in end-of-life care. Chaplaincy Today. 2008;24(2):15-21.
  

107. 
    Coalition for Compassionate Care of California. FICA Spiritual Assessment Tool. Available at https://coalitionccc.org/CCCC/CCCC/Resources/FICA-Spiritual-Assessment-Tool.aspx. Last accessed April 6, 2026.
  

108. 
    Saguil A, Phelps K. The spiritual assessment. Am Fam Physician. 2012;86(6):546-550.
  

109. 
    Srolovitz M, Borgwardt J, Burkart M, et al. Top ten tips palliative care clinicians should know about music therapy and art therapy.J Palliat Med. 2022;25(1):135-144.
  

110. 
    Nan JKM, Pang KSY, Lam KKF, Szeto MML, Sin SFY, So CSC. An expressive-arts-based life-death education program for the elderly: a qualitative study. Death Stud. 2020;44(3):131-140.
  

111. 
    Morrison P, Nishimoto PW, Kim JB, Medina-Dupaix C, O'Carroll Bantum E. Perceived impact of participation in a one-time expressive arts workshop. Mil Med. 2019;184(5-6):e242-e247.
  

112. 
    Tyrrell P, Harberger S, Schoo C, Siddiqui W. Kübler-Ross Stages of Dying and Subsequent Models of Grief. Treasure Island, FL: StatPearls Publishing; 2023.
  

113. 
    Bruce CA. Helping patients, families, caregivers, and physicians in the grieving process. J Am Osteopath Assoc. 2007;107(12 Suppl 7):ES33-40.
  

114. 
    Neimeyer RA, Baldwin SA, Gillies J. Continuing bonds and reconstructing meaning: mitigating complications in bereavement. Death Stud. 2006;30(8):715-738.
  

115. 
    Thompson S. Theories Around Loss and Bereavement. Available at https://www.sth.nhs.uk/clientfiles/File/Theory%20of%20Loss.pdf. Last accessed April 6, 2026.
  

116. 
    Shear MK. Grief and mourning gone awry: pathway and course of complicated grief. Dialogues Clin Neurosci. 2012;14(2):119-128.
  

117. 
    American Psychiatric Association. Prolonged Grief Disorder. Available at https://www.psychiatry.org/patients-families/prolonged-grief-disorder#. Last accessed April 6, 2026.
  

118. 
    Szuhany KL, Malgaroli M, Miron CD, Simon NM. Prolonged grief disorder: course, diagnosis, assessment, and treatment. Anxiety Stress-Related Disord. 2021;19(2):161-172.
  

119. 
    Melhem NM, Porta G, Payne W, Brent DA. Identifying prolonged grief reactions in children: dimensional and diagnostic approaches.J Am Acad Child Adolesc Psychiatry. 2013;52(6):599-607.
  

120. 
    Boelen PA, Lenferink LIM, Spuij M. CBT for prolonged grief in children and adolescents: a randomized clinical trial. Am J Psychiatry. 2021;178(4):294-304.
  

121. 
    Lichtenthal WG, Nilsson M, Kissane DW, et al. Underutilization of mental health services among bereaved caregivers with prolonged grief disorder. Psychiatric Services. 2011;62(10):1225-1229.
  

122. 
    National Institute on Aging. Different Care Settings at the End of Life. Available at https://www.nia.nih.gov/health/different-care-settings-end-life. last accessed April 6, 2026.
  

123. 
    Empeño J, Raming NTJ, Irwin SA, Nelesen RA, Lloyd LS. The hospice caregiver support project: providing support to reduce caregiver stress. J Palliat Med. 2011;14(5):593-597.
  

124. 
    Pottie CG, Burch KA, Montross LP, et al. Informal caregiving of hospice patients. J Palliat Med. 2014;17(7):845-856.
  

125. 
    Washington KT, Demiris G, Pike KC, Kruse RL, Oliver DP. Anxiety among informal hospice caregivers: an exploratory study. Palliat Supportive Care. 2015;13(3):567-573.
  

126. 
    Ornstein KA, Kelley AS, Bollens-Lund E, Wolff JL. A national profile of end-of-life caregiving in the United States. Health Affairs. 2017;36(7):1184-1192.
  

127. 
    Cain CL. Emotions and the research interview: what hospice workers can teach us. Health Sociol Rev. 2012;21(4):396-405.
  

128. 
    Trees AR, Ohs JE, Murray MC. Family communication about end-of-life decisions and the enactment of the decision-maker role. Behav Sci. 2017;7(2):36.
  

129. 
    American Nurses Association. Position Statement: Nurses' Roles and Responsibilities in providing Care and Support at the End of Life. Available at https://www.nursingworld.org/practice-policy/nursing-excellence/official-position-statements/id/nurses-roles-and-responsibilities-in-providing-care-and-support-at-the-end-of-life/. Last accessed April 6, 2026.
  

130. 
    Wendler D, Rid A. Systematic review: the effect on surrogates of making treatment decisions for others. Ann Intern Med. 2011;154(5): 336-346.
  

131. 
    Schenker Y, Crowley-Matoka M, Dohan D, Tiver GA, Arnold RM, White DB. I don't want to be the one saying 'we should just let him die': intrapersonal tensions experienced by surrogate decision makers in the ICU. J Gen Intern Med. 2012;27(12):1657-1665.
  

132. 
    Dionne-Odom JN, Willis DG, Bakitas M, Crandall B, Grace PJ. Conceptualizing surrogate decision making at end of life in the intensive care unit using cognitive task analysis. Nurs Outlook. 2015;63(3):331-340.
  

133. 
    Tejwani V, Wu Y, Serrano S, Segura L, Bannon M, Qian Q. Issues surrounding end-of-life decision-making. Patient Prefer Adher. 2013;7:771-775.
  

134. 
    Carr D, Luth E. End of life planning and health care. In: Handbook of Aging and The Social Sciences. George LK, Ferraro K (eds). New York: Academic Press; 2016.
  

135. 
    Kelly B, Rid A, Wendler D. Systematic review: individuals' goals for surrogate decision-making. J Am Geriatr Soc. 2012;60(5):884-895.
  

136. 
    Carr D, Luth EA. Advance care planning: contemporary issues and future directions. Innovation Aging. 2017;1(1):1-10.
  

137. 
    Duba JD, Magenta M. End-of-life decision making: a preliminary outline for preparing counselors to work with terminally ill individuals. The Fam J. 2008;16(4):384-390.
  

138. 
    Houska A, Loucka M. Patients' autonomy at the end of life: a critical review. J Pain Symptom Manage. 2019;57(4):835-845.
  

139. 
    Sedig L. What's the role of autonomy in patient- and family-centered care when patients and family members don't agree? AMA J Ethics. 2016;18(1):12-17.
  

140. 
    Varkey B. Principles of clinical ethics and their application to practice. Med Princ Pract. 2021;30(1):17-28.
  

141. 
    Akdeniz M, Yardimci B, Kavukcu E. Ethical considerations at the end of life care. SAGE Open Med. 2021;12:9.
  

142. 
    Elshamy K. Cultural and ethical challenges in providing palliative care for cancer patients at the end of life. Palliat Med Hosp Care Open J. 2017;SE(1):S75-S84.
  

143. 
    Coolen PR. Cultural Relevance in End-of-Life Care. Available at https://ethnomed.org/resource/cultural-relevance-in-end-of-life-care/. Last accessed April 6, 2026.
  

144. 
    Congress.Gov. H.R. 4449 – Patient Self Determination Act of 1990. Available at https://www.congress.gov/bill/101st-congress/house-bill/4449. Last accessed April 6, 2026.
  

145. 
    McDarby M. What is Palliative and End-of-Life Care? Available at https://www.apa.org/pi/aging/programs/eol/end-of-life-diversity. Last accessed April 6, 2026.
  

146. 
    Searight HR, Gafford J. Cultural diversity at the end of life: issues and guidelines for family physicians. Am Fam Physician. 2005;71:515-522.
  

147. 
    Johnson K. Racial and ethnic disparities in palliative care. special report: NIA White Paper. J Palliat Med. 2013;16 (11).
  

148. 
    Kemp C. Cultural issues in palliative care. Semin Oncol Nurs. 2005;21:44-52.
  

149. 
    Koenig BA, Gates-Williams J. Understanding cultural difference in caring for dying patients. West J Med. 1995;163:244-249.
  

150. 
    Sevilla Mátir JF, Willis DR. Using bilingual staff members as interpreters. Fam Pract Manag. 2004;11(7):34-36.
  

151. 
    Ngo-Metzger Q, Massagli MP, Clarridge BR, et al. Linguistic and cultural barriers to care. J Gen Intern Med. 2003;18(1):44-52.
  

152. 
    Flores G. Language barriers to health care in the United States. N Engl J Med. 2006;355(3):229-231.
  

153. 
    Flores G. The impact of medical interpreter services on the quality of health care: a systematic review. Med Care Res Rev. 2005;62(3): 255-299.
  

154. 
    Basu G, Costa VP, Jain P. Clinicians' obligations to use qualified medical interpreters when caring for patients with limited English proficiency. AMA J Ethics. 2017;19(3):245-252.
  

155. 
    Cain CL, Surbone A, Elk R, Kagawa-Singer M. Culture and palliative care: preferences, communication, meaning, and mutual decision making. J Pain Symptom Manage. 2018;55(5):1408-1419.
  

156. 
    Johnstone MJ. Bioethics, cultural differences and the problem of moral disagreements in end-of-life care: a terror management theory.J Med Philosophy. 2012;37:181-200.
  

157. 
    Schmid W, Rosland JH, von Hofacker S, Hunskår I, Bruvik F. Patient's and health care provider's perspectives on music therapy in palliative care – an integrative review. BMC Palliat Care. 2018;17:32.
  

158. 
    Hebert RS, Prigerson HG, Schulz R, Arnold RM. Preparing caregivers for the death of a loved one: a theoretical framework and suggestions for future research. J Palliat Med. 2006;9:1164-1171.
  

159. 
    Mack JW, Wolfe J, Grier HE, Cleary PD, Weeks JC. Communication about prognosis between parents and physicians of children with cancer: parent preferences and the impact of prognostic information. J Clin Oncol. 2006;24(33):5265-5270.
  

160. 
    Mack JW, Grier HE. The day one talk. J Clin Oncol. 2004;22(3):563-566.
  

161. 
    Buckman R, Kason Y. How to Break Bad News: A Guide for Health Care Professionals. Baltimore, MY: The Johns Hopkins University Press; 1992.
  

162. 
    Nafilyan V, Morgan J, Mais D, et al. Risk of suicide after diagnosis of severe physical health conditions: a retrospective cohort study of 47 million people. Lancet Reg Health Eur. 2022;25:100562.
  


Part 13. Medical Ethics for Physicians




Medical Ethics for Physicians



Course Objective



The purpose of this course is to briefly review the history, theory, and practical application of ethical principles to issues that arise in clinical practice. The goals of the course are to heighten awareness and promote self-reflection, address knowledge gaps, improve communication and decision-making skills, and promote reasonable, humane care for patients and families.
              

Learning Objectives



Upon completion of this course, you should be able to:
	Outline the history of bioethics, including the evolution of the physician-patient relationship.
	Discuss the Karen Ann Quinlan and Nancy Cruzan cases as they influenced national and state healthcare policies.
	State the purpose of the Patient Self-Determination Act (PSDA) of 1990 and the role of healthcare professionals.
	Differentiate between the types of advance directives.
	Discuss the national ethical standards frameworks and their relationship to ethical decision making for patients.
	Define terminology regarding bioethics, including the principles guiding medical ethical decision making.
	Compare and contrast various ethical theories as they relate to health care.
	Describe elements of setting up a workable ethical decision-making framework.




122. INTRODUCTION



In today's ever-changing societal and healthcare environments, physicians are confronted with choices concerning what is best for their patients, their practice, their institution, or themselves; such choices often impose ethical considerations that challenge the physician to render a decision in accordance with the principles and values of the profession. These choices can become enmeshed in ethical dilemmas that emerge from conflicting values or administrative rules and legalities. Ethics issues range from the extraordinary, such as end-of-life decisions, to the mundane, such as whether to accept certain gifts from a pharmaceutical company, but all require some understanding of the ethical principles that govern best professional practice and test one's resolve to act in accordance with these values. When ethical dilemmas or conflicts of interest do arise, it is useful to be well informed as to how similar issues have been adjudicated in the past and what tools are at hand to assist in the decision-making process.
The precepts and principles contained within various ethical systems can assist in conceptualizing a problem-solving approach allied in resolving an ethical dilemma. Whether decision-making involves an individual facing end-of-life choices or an institution setting administrative policies, these systems and principles can help the healthcare professional clear the blurred lines that may develop in difficult ethical situations. For example, if a known user of illicit drugs demands opioid pain management, how then should appropriate treatment choices be made by those responsible for care? Other examples of potential management dilemmas might be an individual with alcohol use disorder needing a liver transplant, a patient with diabetes who seemingly refuses to adhere to a diet protocol, a sedentary businessman who resists lifestyle changes necessary for cardiovascular risk reduction, or a physician whose stress level is beyond the coping stage.
Oftentimes, the patient's aspirations or goals may not correspond with what the family or physician believes would be best. Even between seemingly alike individuals, with similar education and background, value systems may prove to be radically different. Consider the patient who refuses life support while the family insists they want every lifesaving measure taken, or conversely, the comatose patient whose family members want life support and other interventions stopped, even as the physician refuses to discontinue therapy.
Until fairly recently, the majority of clinical and ethical decisions in medicine were made by physicians acting in a paternalistic manner toward their patients. Questions regarding many issues, such as organ transplantation, assisted life support, patient self-determination, appropriation of dialysis, in-vitro fertilization, cloning, and even the use of generic drugs, did not arise. The reason is simple: these techniques and procedures were not available.
In order to better understand contemporary medical ethics, it is helpful to look back at how ethical principles, frameworks, and/or codes have evolved over centuries. More specifically, it is important to recall several 20th century events in research and medicine that solidified the need for the study and application of ethics and led to the emergence of the field of bioethics. The following pages present a brief discussion of some of the information regarding ethical issues in medicine as it pertains to the role of physicians in the 21st century.

123. BRIEF HISTORY OF BIOETHICS



Bioethics is a relatively new field that emerged in the 1960s, prompted in part by rapid technologic advances in medicine and the subspecialization of clinical care. The advent of antimicrobial and cancer chemotherapy, valve and joint replacement surgeries, and organ transplantation provided the means to greatly improve outcomes and prolong life but added new complexities to the clinical decision-making process. The convergence of modern means and rising healthcare costs created the need to talk about how medical and healthcare regulations should be made, who should make them, and what their implications might be for the long term. In the late 1960s, philosophers, theologians, physicians, lawyers, policy makers, and legislators began to write about these questions, hold conferences, establish institutes, and publish journals for the study of bioethics. In 1969, the Institute of Society, Ethics, and the Life Sciences was established at Hastings-on-the-Hudson, New York. Two years later, the Kennedy Institute of Ethics was established at Georgetown University, in Washington, DC.
Prior to the 1960s, medical care decisions were part of the
      paternalistic role of physicians in our society. Patients readily acquiesced care decisions to
      their physicians because they were regarded almost as family. What drove this resolve of
      patients to acquiesce their medical care and treatment decisions to their physicians? David
      Rothman, as discussed in his book, Strangers at the Bedside: A History
        of How Law and Bioethics Transformed Medical Decision Making, believes physicians
      were given such latitude by their patients because they were well-known and trusted by their
      patients and the community in which they practiced [1]. There were essentially no specialists. One physician took care of a
      patient and family for a lifetime. The frontier physician often knew the patient from birth to
      adulthood, made house calls, and was a family friend who knew best what the patient should do
      with a healthcare concern. Since the 1960s, physicians have generally become strangers to
      their patients.
The trend away from the family doctor making all the healthcare
      decisions toward a healthcare system replete with specialists, policy makers, ethical codes,
      administrative codes, and informed consent was brought about largely by three events in U.S.
      History. First, World War II research and experimentation (e.g., experimentation on
      concentration camp prisoners by the Nazis, research on atomic bomb survivors) brought
      attention to people as test subjects and what rights should be recognized on their behalf.
      Second, the modern structuring and organization in healthcare delivery moved patients from
      their familiar surroundings of home and neighborhood clinics to the often intimidating, large
      hospital. Third, the medical technologic boom brought life-saving interventions; people now
      live longer due to major advances, such as improved diagnostic procedures, antibiotics, new
      surgical techniques, and vaccines.
Extensive publicity about three research projects resulted in
      the establishment of the National Commission for the Protection of Human Subjects of
      Biomedical and Behavioral Research. The first project involved elderly patients with chronic
      illness who were injected with live cancer cells in an effort to discover whether the cells
      would survive in a person who was ill but did not previously have cancer. No consent was
      obtained from patients or family members before proceeding.
The second project began in 1932, when the Public Health
      Service initiated a syphilis study on 399 black men from Tuskegee, Alabama. The goal of the
      study was to observe the men over a period of time to examine how the disease progressed in
      individuals of African descent. When the study began, there was no cure for the disease;
      however, fifteen years into the study, penicillin was discovered to be a cure for syphilis.
      The research participants were never informed, and treatment was withheld in spite of the fact
      that by the end of the experiment in 1972, 128 men had died either from the disease or related
      complications [2].
Finally, in 1967, children with mental retardation at the
      Willowbrook State School, New York, were given hepatitis by injection in a study that hoped to
      find a way to reduce the damage done by this disease. Although consent was obtained in this
      study, the consent sometimes had an element of coercion. Gaining admission to the school was
      difficult and parents were given a guarantee their child would be admitted if they consented
      to the participation of their child in the study.
In response to these events, the National Commission for the Protection of Human Subjects
      was created in 1974 by public law. Finally, in 1979, the commission published The Belmont Report: Ethical Principles and Guidelines for the Protection of
        Human Subjects of Research
      [3]. This commission recommended that all
      institutions receiving federal research funding should establish institutional review boards
      (IRBs). These boards, made up of researchers and lay people, were to review biomedical and
      behavioral research proposals to ensure that they met ethical standards for protecting the
      rights of the potential subjects. For many, this was an initial entry into what would later be
      called bioethics.
In 1973, the first edition of the Hastings Center Studies pointed out the problems they felt were most important to consider when developing healthcare research projects [4]. Remarkable advances were projected in the areas of organ transplantation, human experimentation, prenatal diagnosis of genetic disease, the prolongation of life, and control of human behavior. All of these had the potential to produce difficult problems, thus requiring that scientific knowledge be matched by ethical insight.
Soon, the federal government, private philanthropists and foundations, universities, medical schools, and committed professionals moved quickly to address these questions. The federal government supported programs through the National Science Foundation's Ethics and Values in Science and Technology (EVIST) and the National Endowment for the Humanities, which developed applied medical ethics courses for medical students and college undergraduates. Universities established departments, institutes, and programs in bioethics, including some in which graduate studies could be pursued. Professional organizations (including local bar and medical associations) began to establish committees to look at ethical issues in healthcare. In addition, such interdisciplinary organizations as the Society for Health and Human Values came into existence, including among their members physicians, nurses, social workers, attorneys, theologians, and philosophers.
Hospitals also began to consider how bioethical concerns affected the care they provided patients. In 1976, the Massachusetts General Hospital Critical Care Committee published its recommendations for treating hopelessly ill patients and for using critical care facilities. In Catholic hospitals, committees were formed not only to discuss such specific care issues as sterilization, but also to consider the more general question of how Catholic values should be implemented in their hospitals.
In November 1978, The President's Commission for the Study of Ethical Problems in Medicine and Medical and Biobehavioral Research was created [5]. Its members began work in January 1980. The United States Congress charged them with conducting studies and reporting on a number of topics, including the definition of death, informed consent, and access to healthcare. By spring 1984, the commission had published nine reports addressing many of the problems facing the healthcare system.
These reports stand as a foundation for the organized and socially sanctioned study of the ethical implications of high-technology medical care and ethical regulation of the healthcare industry. The remainder of the 1980s and early 1990s saw continued emphasis on the protection of individual rights. However, more attention began to be paid to the allocation of resources and the effectiveness of complex treatments, especially in terms of the quality of life associated with the prolonging of lives.
The President's Commission, like the National Commission for the Protection of Human Subjects before it, established a model for finding consensus and for articulating ethical conflicts when consensus could not be found. They did for the nation what each ethics committee does for its own hospital or individual health agency.
It was during these transitional years that ethics, law, and medicine began to form an alliance. The legal and medical professions were often on opposite sides of an issue. However, they found themselves increasingly working toward the same goals.
It was the New Jersey Supreme Court Decision in the Karen Ann
      Quinlan case that brought bioethics to the level of the individual through the media and
      transformed physician paternalistic authority into patient-physician shared decision making
        [6]. Patient autonomy issues came into
      public focus in the 1970s when the legal community set a precedent for deciding
      withdrawal/withholding of life-sustaining treatment. Although there were many related cases
      with decisions on medical treatment and decision making for competent and incompetent
      patients, two cases are recognized as landmark cases and were the most important in
      influencing the medical and legal community. These two cases were most responsible for moving
      the primary healthcare decision making into the hands of the individual. These court cases are
      the previously mentioned New Jersey Supreme Court Decision in the Matter of Karen Ann Quinlan
      (1976) and the U.S. Supreme Court Decision in the Matter of Nancy Cruzan (1990) [7]. From these two cases, and more specifically
      from the Nancy Cruzan case, the Patient Self-Determination Act (PSDA) of 1990 was enacted
        [8].

124. LANDMARK COURT CASES



KAREN ANN QUINLAN CASE



In the case of Karen Ann Quinlan, the concept of
        acknowledging a patient's right and the family's right to speak for an individual came to
        the public via the televised and printed news media. The plight of Karen and her parents
        began in 1975 when she presented at the local hospital, unconscious, possibly from ingestion
        of a mixture of alcohol and barbiturates. Placed on a ventilator and with little hope of
        regaining consciousness, her physicians related this grim prognosis to Karen's parents.
        Karen's father went to the New Jersey court requesting he be made his daughter's guardian
        and in so doing would be permitted to consent (for her) to discontinue ventilator support.
        The New Jersey Attorney General and the County Prosecutor stood firmly embedded in their
        advisement that to remove the ventilator from Ms. Quinlan constituted criminal homicide.
        Medical experts testified that under the current "medical standards, practice, and ethics,"
        the ventilator must be continued [6].
Mr. Quinlan asserted that his daughter's right of privacy was justification for the request to terminate life support, and the court accepted the relevance of this right both to the treatment termination decision and to Mr. Quinlan's right to assert his daughter's right to privacy. In this way the court eliminated the issue of criminal homicide.
Despite the court's acknowledgment of autonomy, it did not permit that right as the basis for a decision to terminate the treatment. However, the court did decree that if an ethics committee agreed with Quinlan's physicians that there was "no reasonable possibility of Karen's ever emerging from her present comatose condition," and if the family and Ms. Quinlan's guardian agreed, the ventilator could be withdrawn [6]. The expectation was that Karen would die following the weaning off the ventilator. In fact, Ms. Quinlan was successfully weaned off the ventilator and lived until June 1985. However, she never regained consciousness in that time.
The Karen Ann Quinlan case is significant because it was the first case to deal specifically with the question of withdrawing ventilator support from a permanently unconscious patient. It is often cited as a source for the importance of the "privacy right" in life and death decisions.

NANCY CRUZAN CASE



In 1983, Nancy Cruzan presented to the local hospital in a
        comatose state, a result of an automobile accident that left her in a persistent vegetative
        state (PVS). What links Ms. Cruzan's case to the principle of the patient's autonomy (and
        subsequently to issues of right to die) and to the Karen Ann Quinlan case is the fact that
        neither individual could speak for herself once the actual situation requiring a decision
        presented itself. Therefore, the two cases are linked by the fact that family members went
        forward to speak for the individuals.
The difference between this and the Quinlan case is that a feeding tube, and therefore continuation of artificial feeding and hydration, was the central focus and seemed to be viewed differently than other life-sustaining treatment measures. The Cruzan parents fought to have the artificial feeding tube removed from their daughter. Nancy was not comatose in the common sense, yet not able to function on her own. To many, PVS was not seen as synchronous with terminal illness. As a result, the court determined that only if there was proof by clear and convincing evidence that she (Nancy Cruzan) authorized such treatment (or rejection of it) prior to losing her decision-making capacity would they rule to discontinue the tube feeding.
Through other case decisions, it had been determined that competent and incompetent patients alike had the same rights of decision making under specific circumstances. As long as the now incompetent individual had provided evidence at an earlier time of her life, while competent, of what healthcare decisions she would make under specific conditions, her voice could be heard as if she was competent and making the decision during the present time.
The first ruling came on July 27, 1988 from Judge Charles Teel of the Missouri court who agreed with the parents and, acting for Nancy Cruzan, now a ward of the court, gave permission to have the feeding tube removed. However, in a 4-3 decision by the Missouri Supreme Court on November 16, 1988, that ruling was overturned and upheld in the U.S. Supreme Court on June 25, 1990. Their reason for overturning Judge Teel's decision was there had been no clear, convincing evidence that Nancy Cruzan had indicated verbally or in writing what her prior wishes would have been in the situation she now experienced.
On December 14, Judge Teel once again sustained his decision to allow the discontinuance of the artificial feeding and hydration tube. The difference between his first and final judgments was the new "clear and convincing evidence," required by the State, which was brought forward on November 1 by three new witnesses. These witnesses were friends of Nancy Cruzan who testified for the first time that she had told them many years before that she would have wanted to terminate the tube feeding if she was in a situation like the present one. The "clear evidence" was presented in three points made by Judge Teel [7]:
    
	"That the intent of our ward, if mentally able, would be to terminate her nutrition and hydration."
	"That there was no evidence of substance to cause belief that our ward would continue her present existence, hopeless as it is, and slowly progressively worsening."
	"That the co-guardians, Lester L. and Joyce Cruzan, are authorized to cause the removal of nutrition and hydration from our ward, Nancy Beth Cruzan."


It is important to emphasize that the U.S. Supreme Court's ruling does not require all states to mandate clear and convincing evidence of anything before life support may be terminated. Each state remains free to set its own standard of proof. Each state may decide to require or not to require clear and convincing evidence of the incompetent individual's previously determined wishes.
Over the years, from the Quinlan and Cruzan cases to the many
        others (including the more recent Schiavo case) that address patients' rights to refuse
        treatment and the idea of who can speak for incompetent patients, state courts began to
        address the issues explicitly. Multiple states reached substantial agreement that: 
	Competent patients have a constitutional and common-law right to refuse
              treatment.
	Incompetent patients have the same rights as competent patients.
	The interests of the state opposing this right are virtually nonexistent in the
              case of competent patients and very weak in the case of incompetent patients whose
              prognosis for recovery is dim.
	The decision-making process should generally occur in the clinical setting without
              resort to the courts, which are available to assist in decision making when an impasse
              is reached.
	In making decisions for incompetent patients, surrogate decision makers should
              effectuate the patient's own preferences expressed before the patient lost
              decision-making capacity (the subjective standard); however, if these references are
              not known, the surrogate, based on whatever evidence is available, should approximate
              what the patient would have wanted (the substituted judgment standard). If there is no
              information about the patient's preferences, the surrogate should make a decision that
              is in the patient's best interests (the best interests standard).
	In ascertaining an incompetent patient's preferences, the attending physician and
              surrogate may rely on the patient's "advance directive," which may be written or
              oral.
	Artificial nutrition and hydration are medical treatments and may be withheld or
              withdrawn under the same conditions as any form of medical treatment.


The Nancy Cruzan case was the ultimate landmark decision that led to legislation that would give legal rights to individuals to make healthcare decisions for themselves. Those decisions could then be written down as directives for use in the future should the individual not be able to speak for him or herself and found to be in a healthcare situation requiring decisions regarding further treatment choices (or refusal of such) in the life of that individual. This legislative act became known as the Patient Self-Determination Act of 1990.


125. PATIENT SELF-DETERMINATION ACT (PSDA) OF 1990



Although this multi-state consensus was not without
      exception, these were the precursor principles to the PSDA of 1990, a federal law given over
      to the states to implement as of December 1, 1991 [8]. This new legislation applied to hospitals, nursing homes, hospice,
      HMOs/PPOs, and any other facilities that received funds from Medicare or Medicaid programs. It
      mandated that each of the affected facilities must advise their patients of their legal rights
      and options for accepting or refusing treatment if they (the patients) should become unable to
      speak for themselves. The primary provisions of the PSDA are: 
	Providers must offer written information and summaries of pertinent institutional
            policies to all adult patients regarding their rights under state laws to accept or
            refuse treatment and to make advance directives.
	The patient's record must be documented to indicate whether the patient has an
            advance directive.
	Institutions may not discriminate against or refuse care to a patient based upon
            whether the patient has executed an advance directive.
	Institutions have an affirmative obligation to comply with requirements of state law
            regarding advance directives.
	Institutions must provide (individually or with others) education to staff and
            community regarding issues associated with advance directives.
	State Medicaid laws must be amended to require participating healthcare institutions
            to furnish the written information mentioned above.
	With the Department of Health and Human Services' assistance, state Medicaid
            agencies must develop written descriptions of state laws on advance directives, and
            these materials are to be distributed by participating healthcare institutions.


Finally, legislation was created to keep end-of-life medical
      decision-making issues out of the courts and in the appropriate arena, with the appropriate
      players: the patient/family and the healthcare professionals. The central focus of the law is
      the provision of patient education. The means or the tool for the individual to document his
      or her wishes for future healthcare decisions is called an advance directive. There are two
      types of advance directives available. Although both are not required to be completed
      together, most people are encouraged to do so.
PHYSICIAN DIRECTIVE



The first type of advance directive is called a physician
        directive, sometimes called directive to physician. The precedent form is the living will,
        an earlier, legally non-binding form. The living will allowed an individual to state his/her
        treatment choices should he or she be found in a terminal state, comatose, and/or in another
        condition leading to imminent death for which the physician saw no cure. The patient stated
        that he/she be allowed to die naturally without medical intervention, with only comfort
        measures employed.
To this statement or its facsimile, this form does have a clause exempting any pregnant mother from having this advance directive honored while she remains in a pregnant state. Another clause may be added regarding the individual's agreement or non-agreement to the discontinuance of artificial feeding and hydration through a feeding tube (adopted from the Nancy Cruzan case decision).
The directive is signed by the individual and is honored only if the patient meets the criteria set forth in the advance directive. It is the clear and convincing evidence required by some states that the individual initiates and signs this form while competent, and his or her signature (usually required to be notarized or witnessed by two witnesses) affirms this.

DURABLE POWER OF ATTORNEY FOR HEALTH CARE (DPAHC)



The second type of advance directive is known as a durable power of attorney for health care (DPAHC) and allows the individual to choose another person to act on his or her behalf should the individual become incapacitated and unable to do so, at any future time. This document offers more comprehensive choices for the individual by giving more scenarios and noting the patient's wishes in those situations in the future. The DPAHC states the individual's wishes in writing, as does the physician directive, but goes further into the circumstances under which future healthcare decisions may need to be made. It also allows another (a surrogate, also called an attorney-in-fact) to act on the patient's behalf. The named person becomes equal to the patient in terms of his or her right to receive the same information required for decision making. This form also must be signed by the individual and notarized or witnessed.
In both cases, the physician directive and the DPAHC are legal documents in all states and require all healthcare institutions to honor them if the patient meets the criteria. Healthcare agencies must have policies and procedures that allow the process for patient self-determination rights to be honored.
The purpose of the PSDA is to communicate and protect patients' rights to self-determination in health care. The underlying assumptions of the PSDA are that [8]:
    
	Patients who are informed of their rights are more likely to take advantage of them.
	If patients are more actively involved in decisions about their medical care, then that care will be more responsive to their needs.
	Patients may choose care that is less costly.


From 1991, when the PSDA was first implemented, to today, most individuals have not completed advance directives and/or do not have them when they enter healthcare agencies that fall under the umbrella of the PSDA. What does this mean for those working in the healthcare field? A method of making an easier end-of-life decision is available, but not often used by the patient. Conflict between patient autonomy and physician paternalism, poor communication, institution or physician fear of litigation, and/or family disagreement with the patient or healthcare professionals continues to be an issue. More policies or guidelines are being adopted to assist the process so that, even when advance directives are unavailable, dialogue can be initiated with family members who can legally act for their loved ones. It does not address the cases where the DPAHC surrogate is a non-relative and relatives disagree with the surrogate, and therefore, the patient's wishes. It does not settle satisfactorily the right of the significant other, the named surrogate vs. his sibling, or the present wife vs. the ex-wife, who wishes to make decisions for the patient without an advance directive. Those cases make for interesting studies but hopefully can be decided by directives from hospital policy regarding who can speak for the individual without an advance directive.

STANDARDS OF ETHICS, RIGHTS, AND RESPONSIBILITIES



Many situations require only listening and someone to support the patient and family through the process of decision making. The Joint Commission has established standards on patient rights, including ethical decision making. Very clearly, the Joint Commission has outlined that hospitals should have defined policies and procedures allowing patients to create and modify advance directives. The 2000 Joint Commission Standards regarding patients' rights to formulate an advance directive, to have a mechanism in place to deal with ethical issues, and for their rights to accept or refuse care, is found in Figure 1. Because the information in Figure 1 presents so many useful concepts in a single page, it remains a part of this course although it is no longer contained in the current Joint Commission manual [9].
Figure 1: JOINT COMMISSION PATIENT RIGHTS STANDARDS ON ETHICAL ISSUES
[image: JOINT COMMISSION PATIENT RIGHTS STANDARDS ON ETHICAL ISSUES]

Source [4]


This form has since been replaced with an entire section titled "Rights and Responsibilities of the Individual," which appears in the 2025 revision of the Comprehensive Accreditation Manual for Hospitals published by the Joint Commission [9]. This section outlines the standards that healthcare organizations must follow in order to obtain or maintain accreditation. The expanded standards section makes it easier for healthcare organizations to test their compliance and for reviewers to rate them.
The Joint Commission requires healthcare organizations to follow their state laws. If a person is from out of state, they may have an advance directive that does not comply with the state laws where the patient is hospitalized. Some attorneys advise hospitals treating patients who bring advance directives from out-of-state to ask them to complete an advance directive for the state in which they are being treated. What if the patient presents to a hospital in a coma? The hospital must work with the advance directive provided. Some states allow surrogate decision makers for patients under certain conditions, such as terminal illness or vegetative state. Those laws usually require the physician to certify that the patient meets the medical conditions before allowing a surrogate decision maker to step in. When there is no advance directive, some states allow the patient's spouse or adult children (or other direct relatives listed in a specified order of preference) to decide for the patient.


126. DEFINITIONS OF ETHICAL PRINCIPLES



The major ethical principles of significance to physicians
      and other healthcare personnel are respect for persons, autonomy, veracity, beneficence,
      non-maleficence, justice, fidelity, and right-to-know [10]. These terms are used widely in bioethics and should be briefly defined: 
	Respect for persons requires that each individual be treated as unique and be
            entitled to treatment that is respectful of their human dignity.
	Autonomy refers to the right of the patient to determine what will be done with his
            or her own person. It also involves the patient's right to have confidentiality of their
            own medical history and records, and for the medical personnel to safeguard that
            right.
	Veracity involves truthfulness. Physicians are obligated to be truthful with
            patients and/or their families and should avoid withholding information. This allows
            them to make informed choices.
	Beneficence refers to the ethical principle of doing or promoting good.
	Non-maleficence correlates to Hippocrates' principle of doing no harm.
	Justice is broadly understood as fairness; however, it pertains to what someone or a
            group is owed. It also relates to the distribution or allocation of a scarce resource or
            treatment. The principle of justice can also be applied in decisions about end-of-life
            care, such as the right of the patient to receive adequate palliative treatment.
	Fidelity means remaining faithful to promises made.
	Right-to-know is the principle of informed consent.



127. ETHICS AND THE DECISION-MAKING PROCESS



Ethical decision making is the generic term for the process of making a decision within an ethical context in a specific setting (e.g., business, education, or medicine). Ethics are the beliefs an individual or group maintains about what constitutes correct or proper behavior [11]. To put it simply, ethics are the standards of conduct an individual uses to make decisions. The term morality is often confused with ethics; however, morality involves the judgment or evaluation of an ethical system, decision, or action based on social, cultural, or religious norms [11,12]. The word "morals" is derived from the Latin word mores, which translates into customs or values.
The foundation from which ethical principles originated began from debates and discussions in ancient times. These ethical principles then became the theoretical framework upon which actions as individuals and societies are based. Most prominently, the Hebrew biblical covenants and the teachings of Greek philosophers, such as Plato and Aristotle, form the basis for most of the familiar ethics and morals prevalent in Western society today.
How then are theoretical ethics translated into the day-to-day practical application of those principles in today's rapidly changing, technology-driven world? It really boils down to a deductive reasoning process that starts with the broad and generally accepted ideas of what constitutes proper respect for the individual and how people should act within society. Then, the process narrows in focus to a smaller group or individual situation in which the ethical principles serve as a guide for daily living. When a situation presents itself that contradicts the established "norm," it may cause a dilemma. When these dilemmas are of an ethical nature, we often say the situations are controversial or have called into question or infringed upon a group or individual's rights based upon accepted ethical theories and moral practices.
How does one move from general ethical concepts, based on religious or philosophical theoretical frameworks (discussed later in this course), to practical application for patient/society healthcare decision making? Ordinarily, an ethical conflict presents itself when a person's or group's ethical values or principles are challenged or conflict with one another over some decision related to clinical care. It is imperative to identify what principles or values are in conflict so that an appropriate resolution can be made.
A dilemma occurs when one is faced with what is perceived (or is in reality) to be no alternative, only one alternative, or an either/or choice situation. This dilemma scenario leaves the individual with limited, often painful choices. "Have the surgery or die," may be the only two alternatives given to a patient. This can leave the patient immobilized, powerless, feeling subservient and victimized, and with no sense of control. Providing options accompanied by explanation, context, probabilities, and one's professional judgment, while no less dire, may assist the individual by giving him or her a sense of freedom and participation in the decision-making process. Whether an ethical dilemma exists or not should be the first question. It may simply be conflict arising out of poor communication, which is usually resolved when clarification occurs. Once an ethical dilemma or conflict is determined to exist, one can begin a step-by-step process to open the discourse and begin the decision-making process.
There are a myriad of ethical issues facing patients, families of patients, and physicians today. Examples of these issues include organ transplantation, fetal surgeries, infants with severe anomalies, lifesaving surgery, stem cell research, inability to reach health services, and the rationing of healthcare. Still other issues involve competency of healthcare workers, nurse-physician relationships, treating non-compliant patients, and many more situations that apply to individuals or to the nation on a societal level.
One of the most common ethical issues facing healthcare professionals in patient care settings is the withholding or withdrawing of treatment. Most healthcare institutions are required to have policies and procedures in which the rights of the patient/family and the duties of the healthcare professionals are outlined. It is only when there is a conflict between the parties involving value or moral principles that a dilemma may arise. Often, the real problem may be one of three non-ethical related issues: poor communication between the involved parties, an administrative misunderstanding, or a legal ambiguity.
The first step that should be taken is to gather information about the patient's diagnosis, prognosis, and treatment options, followed by the best medical judgments regarding life expectancy and quality of life with or without treatment. This must include a discussion of the risks and side effects of such treatment. Of equal importance, the patient (if legally competent) must be fully informed and have his or her statement of wishes honored.
Should the patient be temporarily or permanently unable to speak for him or herself, the immediate family, if available, should be consulted. As discussed, most statutes on the right to die, withholding and withdrawing life sustaining treatment, and organ donation identify an individual's immediate family member (usually in a specific order of priority) who can speak for the individual. One question to ask the patient, if competent, is whether or not he or she has an advance directive. This is usually accomplished by the nursing staff, but all healthcare professionals should be certain that it has been done. Administrative factors, such as the risk of liability, current institutional policies, and economic factors that affect the individual family, must also be evaluated.
With this information gathered, it should be apparent whether or not a value conflict exists. Many times, just the process of gathering information allows for clarification and for differences to be resolved. If an ethical dilemma ensues, the next step is to articulate the ethical principles that are opposing one another.

128. ETHICAL THEORETICAL SYSTEMS



There are numerous ethical theories. Six fundamental theories that directly concern healthcare professionals are deontologic, teleologic, motivist, natural law, transcultural, and relative/multicultural ethical theoretical systems. These systems are each made up of principles, precepts, and rules that form a specific theoretical framework to provide the follower with general strategies for defining the ethical actions to be taken in any given situation.
DEONTOLOGIC ETHICAL THEORIES



Under the deontologic umbrella, an action is deemed right or
        wrong according to whether it follows pre-established criteria known as imperatives. An
        imperative in our language is viewed as a "must do," a rule, an absolute, a black-and-white
        issue. This is an ethic based upon duty linked to absolute truths set down by specific
        philosophical schools of thought. As long as the principles dictated by these imperatives
        are met with dutiful compliance, one is said to be acting ethically.
One of the most significant features of deontologic ethics is found in John Rawls' Theory of Justice, which states that every person of equal ability has a right to equal use and application of liberty. However, certain liberties may be at competition with one another. There are also some principles within the same ethical theoretical system that can conflict with one another. An example of this conflict might involve a decision over allocation of scarce resources. Under the principle of justice, all people should receive equal resources (benefits), but allocation can easily become an ethical dilemma when those resources are scarce.
The precepts in this system of ethical decision making stand on moral rules and unwavering principles. Regardless of the situation at hand, the purest deontologic decision maker would stand fast by a hierarchy of maxims. They are as follows [13]:
    
	People should always be treated as ends and never as means.
	Human life has value.
	One is always to tell the truth.
	Above all in health care, do no harm.
	All people are of equal value.


Health professionals making ethical decisions under the deontologic ethical system see all situations within a similar context regardless of time, location, or people. It does not take into account the context of specific cultures and societies [14]. The terminology used in this system of beliefs is similar to that found in the legal justice system. One differentiation is the enforcement of the rights and duties in the legal system that do not exist in the ethical system.
A framework of legislated supportive precepts (i.e., codes of ethics) serves health professionals by protecting them in their ethical practice. However, even these systems of thought will not clearly define the right answer in every situation. Most healthcare professionals do not practice the concept of the means justifies the end if the end outcome is harmful to the patient. When duties and obligations conflict, few will follow a purist deontologic pathway because most people do consider the consequences of their actions in the decision-making process.
An example of this conflict might involve a decision over allocation of scarce resources. Under the principle of justice, all people should receive equal resources (benefits), but is that possible when those resources are scarce? Who then decides which patient does or does not receive those resources?
Theologic Ethics



A well-known deontologic ethical theory is based upon religious beliefs and is known as the theologic ethical theory. The principles of this theory promote a summum bonum, or highest good, derived from divine inspiration. A very familiar principle is to do unto others as you would have them do unto you. One would be viewed as ethically sound to follow this principle within this system of beliefs.

Categorical Imperative



Another deontologic ethical principle is Immanuel Kant's "Categorical Imperative." Kant believed that rather than divine inspiration, individuals possessed a special sense that would reveal ethical truth to them. That ethical truth is thought to be inborn and causes humans to act in the proper manner. Some of the ethical principles to come from Kant will become more familiar as the principles associated with bioethics are discussed. These include individual rights, self-determination, keeping promises, privacy, personal responsibility, dignity, and sanctity of life.


TELEOLOGIC ETHICAL THEORIES



The teleologic ethical theories or "consequential ethics" are outcome-based theories. It is not the motive or intention that causes one to act ethically, but the consequences of the act [15]. If the action causes a good effect, it is said to be ethical. So here, the end justifies the means.
Utilitarianism



Utilitarianism is the most well-known teleologic ethical theory. This is the principle that follows the outcome-based belief of actions that provide the greatest good for the greatest number of people. So, rather than individual goodness or rightness, this principle speaks for the group or society as a whole. Social laws in the United States are based upon this principle. The individual interests are secondary to the interest of the group at large. There are two types of utilitarianism: act utilitarianism and rule utilitarianism. In act utilitarianism, the person's situation determines whether an act is right or wrong. In rule utilitarianism, the person's past experiences influence one to greatest good. There are no rules to the game; each situation presents a different set of circumstances. This is also referred to as situational ethics. Situational ethics would say that if the act or decision results in happiness or goodness for the person or persons affected, it would be ethically right.
Individuals may choose the utilitarian system of ethics over another because they find it fulfills their own need for happiness, in which they have a personal interest. It avoids the wall of rules and regulations that may cause a person to feel a lack of control. In Western society, the rule of utility is defined by whatever fits the situation and ultimately leads to happiness.
The application of utilitarianism to healthcare decision making has a downside. In making healthcare policy for a nation of people based upon the principle of doing the greatest good for the greatest number, several questions arise. Who decides what is good or best for the greatest number? Is it society, the government, or the individual? For the rest of the people, are they to receive some of the benefits, or is it an all or nothing concept? How does "good" become quantified in healthcare in such concepts as good, harm, benefits, and greatest? Where does this leave the individual trying to make healthcare decisions?

Existentialism



One modern teleologic ethical theory is existentialism. In its pure form, no one is bound by external standards, codes of ethics, laws, or traditions. Individual free will, personal responsibility, and human experience are paramount. Existentialism lends itself to social work because one of the tenets is that every person should be allowed to experience all the world has to offer. A critique of the existential ethical theory is that because it is so intensely personal, it can be difficult for others to follow the reasoning of a healthcare worker, making proof of the ethical decision-making process a concern.

Pragmatism



Another modern teleologic ethical theory is pragmatism. To the pragmatist, whatever is practical and useful is considered best for both the people who are problem solving and those who are being assisted. This ethical model is mainly concerned with outcomes, and what is considered practical for one situation may not be for another. Pragmatists reject the idea that there can be a universal ethical theory; therefore, their decision-making process may seem inconsistent to those who follow traditional ethical models.


MOTIVIST ETHICAL THEORIES



The motivist would say that there are no theoretical principles that can stand alone as a basis for ethical living. Motivist belief systems are not driven by absolute values, but instead by intentions or motives. It is not the action, but the intent or motive of the individual that is of importance. An example of a motivist ethical theory is rationalism. Rationalism promotes reason or logic for ethical decision making. Outside directives or imperatives are not needed as each situation presents the logic within it that allows us to act ethically.

NATURAL LAW ETHICAL THEORY



Natural law ethics, also known as the virtue system of
        ethics, is a system in which actions are seen as morally or ethically correct if in accord
        with the end purpose of human nature and human goals. The fundamental maxim of natural law
        ethics is to do good and avoid evil. Although similar to the deontological theoretical
        thought process, it differs in that natural law focuses on the end purpose concept. Further,
        natural law is an element in many religions while at its core it can be either theistic or
        non-theistic.
In theistic natural law, one believes God is the Creator, and the follower of this belief sees God as reflected in nature and creation. The nontheistic believer, on the other hand, develops understanding from within, through intuition and reason with no belief rooted in God. In either case natural law is said to hold precedence over man-made law.
The total development of the person, physically, intellectually, morally, and spiritually, is the natural law approach. Therefore, ethical decision making should not be problematic, as judgment and action should come naturally and habitually to the individual follower of natural law.
Although appearing to be the perfect approach to all ethical situations requiring decision making, there are some significant drawbacks; for example, a person's maximum potential is relative or subjective. Additionally, what constitutes natural law? The precept to do good and avoid evil leaves a very large space for interpretation. Because it acts largely outside of individual wishes, often separating human life into a set of separate events, it is an impersonal approach, devaluing the focus upon dignity. To some, it is also a rather cold-hearted approach-not making decisions with the individual, but for the individual based upon what others believe to be good for that person. The principle of paternalism would fit within this context.

TRANSCULTURAL ETHICAL THEORY



Another ethical theory is the modern ethical system of thought that centers on the diversity of cultures and beliefs. Therefore, at its core, this ethic assumes that all discourse and interaction is transcultural because of the strengths and differences in values and beliefs of groups within society. This concept has been developed into what has become known as the transcultural ethical theory.
In the last decade, the ethics of caring has become a specific moral focus of nursing. Attention is being paid to the need for cross-cultural ethical issues in both medicine and nursing. The concept of transcultural nursing was penned by M. Leininger and focuses on a comparative analysis of differing cultures, health-illness values, patterns, caring behavior, and nursing care. Decisions are made on the basis of the value or worth of someone by the quality of interrelationships.
These differences of values, beliefs, or ethical principles are present in healthcare environments. They are much more pronounced when the individuals' values differ greatly from those of the healthcare professionals who care for them. This system of ethics is a holistic framework, built around a model of interrelated precepts: transcultural caring dynamics, principles, transcultural context, and universal source.
This transcultural context encourages individuals and global communities to question and to understand beliefs and values. It is only within this context of caring and life experiences that we can understand ethical issues in a culturally diverse society. The outcome for nursing practice is practical reason. In one author's words, "practical reason focuses on interpretation and prudence and centers on the client professional relationship. Technical or practical reasoning focuses on moral judgments reasoned from a professional/controlling perspective and from a traditional principle-based application of principles perspective" [16].
The advantage to the transcultural ethical system is that it folds some of the other ethical systems together while recognizing the differences between people. A disadvantage might be that Western society largely follows the deontologic and teleologic principles that also make up our legal system. Therefore, there may be some difficulty in making decisions based upon other cultural beliefs and values. Our society largely operates on a basis of facts, conclusions, and predetermined, agreed-upon solutions based historically upon Anglo-European ideals. Many healthcare professionals may find difficulty with the transcultural ethics reliance on close inter-relationships and mutual sharing of differences required in this framework of ethical decision making.
Ethical Relativism/Multiculturalism



The ethical theory of relativism/multiculturalism falls under the postmodernist philosophical perspective and may be referred to as moral relativism [14]. Multiculturalism promotes the idea that all cultural groups be treated with respect and equality [17]. According to ethical relativists, ethical principles are culturally bound, and one must examine ethical principles within each culture or society [14]. The question then becomes how ethical principles that are primarily deontologic and rooted in Western values are applicable in other societies. The challenge of ethical relativism is how to determine which values take precedent [14].



129. PRACTICAL APPLICATION OF ETHICAL THEORIES



It is important to remember that ethical theories are just that, theories. They do not provide absolute solutions for every ethical dilemma. They do provide a framework for ethical decision making when adjoined to the critical information gathered from patients and families.
In reality, most healthcare professionals combine the theoretical principles that fit best for the particular patient situation. Whenever the physician-patient relationship is established, a moral relationship exists. Though not an inherent gift, moral courage combined with moral reasoning is required in order to reach ethically sound decisions. This is a skill, and moral reasoning must be practiced so it becomes a part of any healthcare professional's life.
Although all ethical systems concern decisions about ethical problems and ethical dilemmas, the decision reached in regard to a specific conflict will vary depending on the system used. For example, a healthcare professional assigned to care for a patient in the terminal stages of acquired immune deficiency syndrome (AIDS) might have strong fears about contracting the disease and transmitting it to his or her family. Is it ethical for him or her to refuse this assignment?
In answering this question on the basis of utilitarianism, one might weigh the good of personal family members against the good of the patient. Based on the greatest good principle, it would be ethical for the healthcare provider to refuse to care for the patient. In addition, because utilitarianism holds that the ends justify the means, preventing the spread of human immunodeficiency virus (HIV) to the worker's family would justify refusal of the assignment.
Applying deontology to the question, duty and justice are the underlying and unchanging moral principles to follow in making the decision. A person who becomes a healthcare worker accepts the obligations and duties of the role. Caring for patients with infectious diseases is one of those obligations; therefore, refusal would be a violation of this duty. In this system, another unchanging moral principle, justice, would require healthcare professionals to provide adequate care for all patients. Refusing to care for a patient with AIDS would violate this principle.
According to the natural law system, refusing to care for a patient with AIDS would be unethical. One of the primary goals of the natural law system is to help the person develop to maximum potential. Refusing to have contact with the patient with AIDS would diminish the patient's ability to develop fully. A good person, by natural law definition, would view the opportunity to care for a patient with AIDS as a chance to participate in the overall plan of creation and fulfill a set of ultimate goals.
Although such decisions are usually made on a practical, not a theoretical level, at times it is important to be able to relate a decision to its underlying system or principle.

130. SETTING UP A WORKABLE ETHICAL DECISION-MAKING FRAMEWORK



In the course of medical training, physicians are frequently taught to apply a very strict standard in the determination of a patient's capacity or ability to make decisions. A framework for ethical decision making presupposes that physicians making decisions know that a system of ethics exists, the content of that ethical system, and that the system applies to similar decision-making problems despite the multiple variables. As an example, many institutions have adopted policies that do not allow a medicated patient to sign consent forms within a specified time. But the chronic pain management patient on continuous high-dose opioid pain control may not have the capacity of reason.
From an ethical point of view, the patient is a capable
      decision maker if he or she can understand information relevant to the decision at hand,
      interact and communicate with caregivers about the decision, and weigh the possible
      alternatives. A general checklist upon which to set up an ethical framework comes from the
      Handbook for Hospital Ethics Committees. One might abide by the following steps [18]: 
	Collection of a database
	Case presentation
	Identification of medical problems
	Identification of psychological problems
	Identification of an ethical dilemma
	Identification of legal or policy issues
	Discussion of ethical issues
	Suggestions for approaches to problems
	Discussion with initiator, patient, if possible, and other individuals directly
            involved with specific patient or problem
	Documentation of issues discussed and suggested approaches to be placed in the
            patient's chart


Whenever possible, the patient or family makes the final
      healthcare decision. The first and most important step is the collection of a database, which
      involves gathering and assessing the facts. The nursing staff can be instrumental in
      facilitating the stages of ethical action. The following is a general outline of each step and
      the process that develops as one moves through the individual stages. In each step, questions
      are offered to help the healthcare professional gather all the information necessary to assist
      the patient and healthcare team in the decision-making process.
It is important to note that using professional interpreters for patients with limited English proficiency will help ensure quality care. Convenience and cost lead many clinicians to use "ad hoc" interpreters (e.g., family members, friends, bilingual staff members) instead of professional interpreters. However, professional interpreters are preferred for several reasons. Several states have laws about who can interpret medical information for a patient, so healthcare professionals should check with their state's health officials about the use of ad hoc interpreters [19]. Even when allowed by law, the use of a patient's family member or friend as an interpreter should be avoided, as the patient may not be as forthcoming with information and the family member or friend may not remain objective [19]. Children should especially be avoided as interpreters, as their understanding of medical language is limited, and they may filter information to protect their parents or other adult family members [19]. Individuals with limited English language skills have actually indicated a preference for professional interpreters rather than family members [20].
Most important, perhaps, is the fact that clinical consequences are more likely with ad hoc interpreters than with professional interpreters [21]. A systematic review of the literature showed that the use of professional interpreters facilitates a broader understanding and leads to better clinical care than the use of ad hoc interpreters, and many studies have demonstrated that the lack of an interpreter for patients with limited English proficiency compromises the quality of care. The use of professional interpreters improves communication (errors and comprehension), utilization, clinical outcomes, and patient satisfaction with care [20,22]. One review of case studies regarding professional interpretation noted that "patients with limited English proficiency in the United States have a legal right to access language services, and clinicians have legal and ethical responsibilities to communicate through qualified interpreters when caring for these patients" [23].
ASSESSING THE FACTS



Every decision takes some thought and organization before a conclusion may be reached. To create an atmosphere in which effective decisions can be made and implemented, the following is helpful, even in a crisis situation:
    
	Create an atmosphere of caring as you deliberate. Identify those involved with the ethical dilemma and involve them in the decision making when appropriate. Listen to their remarks before proceeding.
	Be aware of your personal prejudices and feelings as you respond. Be honest with yourself about how those factors can affect your decision-making ability.


For decisions about foregoing treatment or other dilemmas, the following questions may be relevant, although this list is not exclusive by any means.
Medical Facts



	What is the patient's current medical status?
	Are there other contributing medical conditions?
	What is the diagnosis? The prognosis? How reliable are these?
	Has a second opinion been obtained? Would it be helpful?
	Are there other tests that could clarify the situation?
	What treatments are possible?
	What is the probable life expectancy and what will be the general condition if treatment is given?
	What are the risks and side effects of treatment?
	What is the probability that treatment will benefit the patient?
	What benefits will treatment provide?



Patient Preferences



	Is the patient competent? Does he or she understand the need for medical care, the options that are available, and the probable results of choosing each of the various available courses of action?
	Has the patient been informed about his or her condition?
	How was the patient informed?
	Have all the treatment alternatives and their possible consequences been discussed with the patient?
	Has the patient had time to reflect upon the situation and upon the possible options?
	Has the patient made a clear statement about his or her wishes? If so, what are they?
	Has the patient discussed the situation thoroughly with someone other than the members of the immediate healthcare team?
	If the patient is not currently competent, is he or she expected to regain competence?
	If the patient is incompetent, did he or she ever make a clear statement that would indicate his or her wishes in these circumstances?
	Is there an advance directive for this patient, and is it available to the healthcare team?
	If the patient has not made any clear statement and does not have an advance directive, is there information from anyone regarding what the patient might have wanted or might reasonably be assumed to have wanted?



Views of Family



	Are there family members and who are they? Are they available to the healthcare team?
	Do they fully understand the patient's condition?
	What are their positions?
	Do they agree with one another?
	Are there any reasons to question their motives?
	Has one person been identified as having the primary responsibility for communication and decision making?
	Does anyone have legal custody of the patient (guardianship)?
	If the patient is a minor, are the legal guardian(s) choosing a course of action that is clearly in the child's best interests?
	If there are problems in communicating with the family, can someone be found (e.g., translator, minister) who could be helpful as a liaison between the family and the healthcare team?



Views of the Caregivers



	Are the caregivers fully apprised of the facts?
	What are their views?
	If the caregivers disagree, what accounts for the disagreements? Can they be resolved?



Legal, Administrative, and External Factors



	Are there state statutes or case law that apply to this situation?
	What potential liability might be present with respect to the hospital, to the providers, and to the parent or guardian?
	Are there hospital policies or guidelines that apply, and would they be helpful in this situation?
	Are there other persons (in or outside the institution) who should be given information or asked for an opinion?
	Would it help to consult the literature for any aspect of this case?
	Is expense to the patient and/or family a factor?




AN ETHICAL DECISION-MAKING MODEL



There are five fundamental components to the cognitive
        decision-making process as identified by ethicists Kenyon and Congress. They encompass
        naming the dilemma, sorting the issues, solving the problem, acting, and evaluating and
        reflecting [10,15]: 
	Naming the dilemma involves identifying the values in conflict. If they are not
              ethical values or principles, it is not truly an ethical dilemma. It may be a
              communication problem or an administrative or legal uncertainty. The values, rights,
              duties, or ethical principles in conflict should be evident, and the dilemma should be
              named (e.g., this is a case of conflict between patient autonomy and doing good for
              the patient). This might happen when a patient refuses an intervention or treatment
              that the physician thinks would benefit the patient. When principles conflict, such as
              those in the example statement above, a choice must be made about which principle
              should be honored.
	Sort the issues by differentiating the facts from values and policy issues.
              Although these three matters often become confused, they need to be identified,
              particularly when the decision is an ethical one. So, ask the following questions:
              what are the facts, values, and policy concerns, and what appropriate ethical
              principles are involved for society, for you, and for the involved parties in the
              ethical dilemma?
	Solve the problem by creating several choices of action. This is vital to the
              decision-making process and to the patient's sense of controlling his or her life.
              When faced with a difficult dilemma, individuals often see only two courses of action
              that can be taken. These may relate to choosing an intervention, dealing with family
              and friends, or exploring available resources. It is good to brainstorm about all the
              possible actions that could be taken (even if some have been informally excluded).
              This process gives everyone a chance to think through the possibilities and to make
              clear arguments for and against the various alternatives. It also helps to discourage
              any possible polarization of the parties involved. Ethical decision making is not
              easy, but many problems can be solved with creativity and thought. This involves the
              following: 	Gather as many creative solutions as possible by brainstorming before
                    evaluating suggestions (your own or others).
	Evaluate the suggested solutions until you come up with the most usable
                    ones. Identify the ethical and political consequences of these solutions.
                    Remember that you cannot turn your ethical decision into action if you are not
                    realistic regarding the constraints of institutions and political
                    systems.
	Identify the best solution. Whenever possible, arrive at your decision by
                    consensus so that others will support the action. If there are no workable
                    solutions, be prepared to say so and explain why. If ethics cannot be
                    implemented because of politics, this should be discussed. If there are no
                    answers because the ethical dilemma is unsolvable, the appropriate people also
                    must be informed. Finally, the patient and/or family should be involved in
                    making the decision, and it is imperative to implement their choice.



	Initiate and act because ethics without action is just talk. In order to act, make
              sure that you communicate what must be done. Share your individual or group decision
              with the appropriate parties and seek their cooperation. Implement the
              decision.
	Evaluate and reflect, as perfect ethical decisions are seldom possible. However,
              healthcare professionals can learn from past decisions and try to make them better in
              the future, particularly when they lead to policy making. To do this: 	Review the ramifications of the decision.
	Review the process of making the decision. For example, ask yourself if you
                    would do it in the same way the next time and if the appropriate people were
                    involved.
	Ask whether the decision should become policy or if more cases and data are
                    needed before that step should occur.
	Learn from successes and errors.
	Be prepared to review the decision at a later time if the facts or issues
                    change.







131. PHYSICIAN-ASSISTED SUICIDE



Many physicians have known an old, wise, and respected clinical colleague who told of helping patients with terminal cancer in intractable pain "go more easily (and quickly) with a bit of extra morphine sulfate." Of course, this action was performed quietly, with permission from the patient and/or his or her family (not written) and the tacit understanding of the nursing staff. This is in contradistinction to the retired pathologist Dr. Jack Kevorkian, who flagrantly performed an assisted suicide on a patient with national television coverage in 1998. He was subsequently convicted of second-degree murder for the act and sentenced to 10 to 25 years in prison. In October 2002, the U.S. Supreme Court rejected his appeal to overturn the verdict. As will be discussed, in 1997 the Court had previously decided that there is no constitutional right to physician-assisted suicide.
The physician-assisted suicide debate, like the abortion issue, is many sided, with differing opinions from members of all religious and cultural groups. What is somewhat unusual is that the subject has appeared on the ballots in some states to allow the voting public to cast an opinion. However, as noted, the judiciary's opinion in the matter often leads to the final decision. There are two court cases that are of major importance in this matter; they are the cases of Dennis Vacco v. Timothy Quill, MD, et al. in New York and the State of Washington v. Glucksberg.
On June 26, 1997 the U.S. Supreme Court decided these two cases, reversing the landmark court of appeals decisions that had invalidated laws in New York and Washington that criminalize physician-assisted suicide [24].
In March 1996, the Ninth Circuit Court of Appeals had concluded in Compassion in Dying v. State of Washington (now titled State of Washington v. Glucksberg) that there is a constitutionally protected liberty interest in determining the time and manner of one's own death. It then ruled that a Washington state law prohibiting physicians from prescribing life-ending medication for use by terminally ill, competent adults violates this Fourteenth Amendment due process right [24].
The Second Circuit Court of Appeals in Quill v. Vacco, invalidating New York's similar law on a narrower ground, concluded that the statute violated the equal protection rights of mentally competent, terminally ill persons. Given that those on life support systems are permitted to hasten their deaths by having their doctors take them off life support, the court found no reason to prohibit those in the final stages of their illnesses who are not on life support from making the same choice by requesting lethal medication from their physicians [25].
In opinions authored by former Chief Justice Rehnquist, the Supreme Court rejected the argument that the state statutes outlawing assisted suicide infringed upon any fundamental right, and concluded that, because all competent persons are entitled to refuse lifesaving medical treatment and no one is permitted to assist a suicide, that there was no different treatment of similarly situated persons to trigger the Equal Protection Clause of the Fourteenth Amendment [24].
Although all nine justices agreed with the result, there was observation that this result "permits the debate [about assisted suicide] to continue, as it should in a democratic society" [24]. A majority of the justices made it clear that after public debate and legislative consideration have run a reasonable course, they might rule differently in a different case at a later time [25]. It is interesting that in both of these cases the plaintiffs included physicians and terminally ill patients who desired to overturn state statutes that made it illegal for physicians to assist patients in ending their lives.
Some states, most notably Oregon, have used voter initiatives to attempt to change the law. In January 2006, the Supreme Court upheld Oregon's 1997 Death with Dignity Act (DWDA), a unique initiative that allows physicians to prescribe lethal doses of prescription medicines to patients diagnosed with a terminal illness that will lead to death within six months [26]. As it now stands, a patient may make a written request that medication be prescribed to end his or her own life. There must be two witnesses to attest that the patient is competent, one of which shall not be a family member; the attending physician also may not be a witness. No criminal, civil, or disciplinary action may be brought against any person involved in implementing or witnessing the act. The Act requires the Oregon Health Authority to collect information about patients and physicians who participate in the Act. In 2024, 376 people had died from ingesting the prescribed medications. This number included 43 patients who had received physician prescriptions in previous years [27].

132. AMA CODE OF ETHICS



The American Medical Association (AMA) published its first Code of Medical Ethics in 1847, shortly after establishment of the organization that same year [28]. The AMA Council on Ethical and Judicial Affairs (CEJA)—composed of seven practicing physicians, one fellow or resident, and one medical student—is responsible for developing, maintaining, and updating the AMA's ethical guidelines to keep pace with the evolution of medicine and healthcare practice. It also promotes adherence to the Code's professional ethical standards [29]. The Code is updated periodically to address the changing conditions of medicine. The current edition, adopted in June 2016, is the culmination of an eight-year project to comprehensively review, update, and reorganize guidance to ensure that the Code remains a timely, easy-to-use resource. The Code is accessible online at the AMA website and may be downloaded or purchased in book form.
The "Principles of Medical Ethics" is the first section of the current AMA Code and outlines basic standards of practice [30].
PREAMBLE



The medical profession has long subscribed to a body of ethical statements developed primarily for the benefit of the patient. As a member of this profession, a physician must recognize responsibility to patients first and foremost, as well as to society, to other health professionals, and to self. The following Principles adopted by the American Medical Association "are not laws, but standards of conduct that define the essentials of honorable behavior for the physician" [30].
Principles of Medical Ethics



	A physician shall be dedicated to providing competent medical care, with compassion and respect for human dignity and rights.
	A physician shall uphold the standards of professionalism, be honest in all professional interactions, and strive to report physicians deficient in character or competence, or engaging in fraud or deception, to appropriate entities.
	A physician shall respect the law and also recognize a responsibility to seek changes in those requirements that are contrary to the best interests of the patient.
	A physician shall respect the rights of patients, colleagues, and other health professionals, and shall safeguard patient confidences and privacy within the constraints of the law.
	A physician shall continue to study, apply, and advance scientific knowledge, maintain a commitment to medical education, make relevant information available to patients, colleagues, and the public, obtain consultation, and use the talents of other health professionals when indicated.
	A physician shall, in the provision of appropriate patient care, except in emergencies, be free to choose whom to serve, with whom to associate, and the environment in which to provide medical care.
	A physician shall recognize a responsibility to participate in activities contributing to the improvement of the community and the betterment of public health.
	A physician shall, while caring for a patient, regard responsibility to the patient as paramount.
	A physician shall support access to medical care for all people.




AMA ETHICS OPINIONS



Following the Preamble, the AMA Code of Medical Ethics provides guidance ("Opinions") on ethical practice across 11 domains, or chapters:
    
	Patient-Physician Relationships
	Consent, Communication, and Decision Making
	Patient Privacy and Confidentiality
	Genetics and Reproductive Medicine
	Palliative and End of Life Care
	Organ Procurement and Transplantation
	Research and Innovation
	Physicians and the Health of the Community
	Professional Self-Regulation
	Interpersonal Relationships
	Financing and Delivery of Health Care


Each chapter addresses a range of clinical and societal issues, situations, and potential conflicts pertaining to current medical practice. By way of example, and to illustrate the tone and applicability of the guidance provided, selected excerpts (subsections) from the AMA Code of Ethics are reproduced below, with permission [31].
Opinion 1.1.1 Patient-Physician Relationships



The practice of medicine, and its embodiment in the clinical encounter between a patient and a physician, is fundamentally a moral activity that arises from the imperative to care for patients and to alleviate suffering. The relationship between a patient and a physician is based on trust, which gives rise to physicians' ethical responsibility to place patients' welfare above the physician's own self-interest or obligations to others, to use sound medical judgment on patients' behalf, and to advocate for their patients' welfare.
A patient-physician relationship exists when a physician serves a patient's medical needs. Generally, the relationship is entered into by mutual consent between physician and patient (or surrogate).
However, in certain circumstances a limited patient-physician relationship may be created without the patient's (or surrogate's) explicit agreement. Such circumstances include:
      
	When a physician provides emergency care or provides care at the request of the patient's treating physician. In these circumstances, the patient's (or surrogate's) agreement to the relationship is implicit.
	When a physician provides medically appropriate care for a prisoner under court order, in keeping with ethics guidance on court-initiated treatment.
	When a physician examines a patient in the context of an independent medical examination, in keeping with ethics guidance. In such situations, a limited patient-physician relationship exists.



Opinion 1.1.3 Patient Rights



The health and well-being of patients depends on a collaborative effort between patient and physician in a mutually respectful alliance. Patients contribute to this alliance when they fulfill responsibilities they have, to seek care and to be candid with their physicians.
Physicians can best contribute to a mutually respectful alliance with patients by serving as their patients' advocates and by respecting patients' rights. These include the right:
      
	To courtesy, respect, dignity, and timely, responsive attention to his or her needs.
	To receive information from their physicians and to have opportunity to discuss the benefits, risks, and costs of appropriate treatment alternatives, including the risks, benefits, and costs of forgoing treatment. Patients should be able to expect that their physicians will provide guidance about what they consider the optimal course of action for the patient based on the physician's objective professional judgment.
	To ask questions about their health status or recommended treatment when they do not fully understand what has been described and to have their questions answered.
	To make decisions about the care the physician recommends and to have those decisions respected. A patient who has decision-making capacity may accept or refuse any recommended medical intervention.
	To have the physician and other staff respect the patient's privacy and confidentiality.
	To obtain copies or summaries of their medical records.
	To obtain a second opinion.
	To be advised of any conflicts of interest their physician may have in respect to their care.
	To continuity of care. Patients should be able to expect that their physician will cooperate in coordinating medically indicated care with other healthcare professionals, and that the physician will not discontinue treating them when further treatment is medically indicated without giving them sufficient notice and reasonable assistance in making alternative arrangements for care.



Opinion 3.1.1 Privacy in Health Care



Protecting information gathered in association with the care of the patient is a core value in health care. However, respecting patient privacy in other forms is also fundamental, as an expression of respect for patient autonomy and a prerequisite for trust.
Patient privacy encompasses a number of aspects, including personal space (physical privacy), personal data (informational privacy), personal choices including cultural and religious affiliations (decisional privacy), and personal relationships with family members and other intimates (associational privacy).
Physicians must seek to protect patient privacy in all settings to the greatest extent possible and should:
      
	Minimize intrusion on privacy when the patient's privacy must be balanced against other factors.
	Inform the patient when there has been a significant infringement on privacy of which the patient would otherwise not be aware.
	Be mindful that individual patients may have special concerns about privacy in any or all of these areas.
	Be transparent with any inquiry about existing privacy safeguards for patient data but acknowledge that anonymity cannot be guaranteed and that breaches can occur notwithstanding best data safety practices.



Opinion 9.6.2: Gifts to Physicians from Industry



Relationships among physicians and professional medical organizations and pharmaceutical, biotechnology, and medical device companies help drive innovation in patient care and contribute to the economic well-being of the community to the ultimate benefit of patients and the public. However, an increasingly urgent challenge for both medicine and industry is to devise ways to preserve strong, productive collaborations at the same time that they take clear effective action to prevent relationships that damage public trust and tarnish the reputation of both parties.
Gifts to physicians from industry create conditions that carry the risk of subtly biasing—or being perceived to bias—professional judgment in the care of patients.
To preserve the trust that is fundamental to the patient-physician relationship and public confidence in the profession, physicians should:
      
	Decline cash gifts in any amount from an entity that has a direct interest in physicians' treatment recommendations.
	Decline any gifts for which reciprocity is expected or implied.
	Accept an in-kind gift for the physician's practice only when the gift will directly benefit patients, including patient education, and is of minimal value.
	Academic institutions and residency and fellowship programs may accept special funding on behalf of trainees to support medical students', residents', and fellows' participation in professional meetings, including educational meetings, provided the program identifies recipients based on independent institutional criteria and funds are distributed to recipients without specific attribution to sponsors.





133. CONCLUSION



Familiarity with and adherence to the AMA Code of Medical Ethics can offer a degree of protection from the various pitfalls of practicing medicine in contemporary American society, such as administrative sanctions and malpractice suits. Following federal, state, and local laws, along with any/all ethical codes or rules where practicing, offers further protection from legal or administrative action; however, ethical medical principles are primarily intended to benefit the patient during their time of uncertainty. The goal of ethics, and ethical practice, is to do right by the patient, avoid harm, and maintain trust with the patient and the public, so essential to the humane and safe practice of medicine. The physician with a good understanding of ethics is equipped to serve the patient well; to listen, inform, and provide a measure of autonomy; and, when necessary, confront difficult choices or ethical dilemmas with the confidence required to make sound decisions.

134. RESOURCES




        Journal of Bioethics
      

        https://bioethicstoday.org
      


        AMA Ethics
      

        https://www.ama-assn.org/about/ethics
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Opioid Safety: Balancing Benefits and Risks



Course Objective



The purpose of this course is to provide clinicians who prescribe or distribute opioids with an appreciation for the complexities of opioid prescribing and the dual risks of litigation due to inadequate pain control and drug diversion or misuse in order to provide the best possible patient care and to prevent a growing social problem.
              

Learning Objectives



Upon completion of this course, you should be able to:
	Outline the types of pain and effective approaches to managing different pain types.
	Describe the Centers for Disease Control and Prevention's most recent guidelines for prescribing opioids.
	Identify behaviors that are indicative of opioid seeking, diversion, addiction, and/or misuse.
	Discuss federal and state laws pertaining to the prescription of controlled substances.
	Create a plan to properly educate patients and families regarding safe opioid use.
	Describe potential causes and effects of disparities in pain management, and approaches to minimize negative consequences.




135. INTRODUCTION



Healthcare professionals should know the best clinical practices in opioid prescribing, including the associated risks of opioids, approaches to the assessment of pain and function, and pain management modalities. Pharmacologic and nonpharmacologic approaches should be used on the basis of current knowledge in the evidence base or best clinical practices. Patients with moderate-to-severe chronic pain who have been assessed and treated, over a period of time, with nonopioid therapy or nonpharmacologic pain therapy without adequate pain relief, are considered to be candidates for a trial of opioid therapy. Initial treatment should always be considered individually determined and as a trial of therapy, not a definitive course of treatment [1; 2].

136. TYPES OF PAIN AND THE ROLE OF OPIOIDS



ACUTE AND SUBACUTE PAIN



Long-term opioid use often begins with treatment of acute
        pain. When opioids are used for acute (less than one month) or subacute (one to three
        months) pain, clinicians should prescribe the lowest effective dose of immediate-release
        opioids in a quantity no greater than that needed for the expected duration of severe pain
          [2].
With postoperative, acute, or intermittent pain, analgesia often requires frequent titration, and the two- to four-hour analgesic duration with short-acting hydrocodone, morphine, and oxycodone is more effective than extended-release formulations. Short-acting opioids are also recommended in patients who are medically unstable or with highly variable pain intensity [2].

CHRONIC NON-CANCER PAIN



Nonpharmacologic therapy and nonopioid pharmacologic therapy are the preferred first-line therapies for chronic non-cancer pain. Several nonpharmacologic approaches are therapeutic complements to pain-relieving medication, lessening the need for higher doses and perhaps minimizing side effects. These interventions can help decrease pain or distress that may be contributing to the pain sensation. Approaches include palliative radiotherapy, complementary/alternative methods, manipulative and body-based methods, and cognitive/behavioral techniques. The choice of a specific nonpharmacologic intervention is based on the patient's preference, which, in turn, is usually based on a successful experience in the past [2].


The following video, produced by the CDC, highlights the risks of opioids and offers some nonopioid options for chronic pain management.
      
        To see this media go to  
        http://www.NetCE.com/activities/ using a browser that supports Adobe Flash.
      
[image: CHRONIC NON-CANCER PAIN]


Implantable intrathecal opioid infusion and/or spinal cord stimulation may be options for severe, intractable pain. Both options require that devices or ports be implanted, with associated risks. With intrathecal opioid infusion, the ability to deliver the drug directly into the spine provides pain relief with significantly smaller opioid doses, which can help to minimize side effects (e.g., drowsiness, dizziness, dry mouth, nausea, vomiting, and constipation) that can accompany systemic pain medications that might be delivered orally, transdermally, or through an IV [3]. However, use of opioid infusion has traditionally been limited to cancer pain. With spinal cord stimulation therapy, the most challenging aspect is patient selection. In order for patients to be considered for spinal cord stimulation, other options should have been ineffective or be contraindicated. Spinal cord stimulation is indicated for severe neuropathic pain persisting at least six months [2,3].
If opioids are used, they should be combined with
        nonpharmacologic therapy and nonopioid pharmacologic therapy, as appropriate. Clinicians
        should consider opioid therapy only if expected benefits for pain and function are
        anticipated to outweigh risks to the patient [4].

Evidence Based Practice Recommendation

According to the American Society of Interventional Pain Physicians,
          before starting opioid therapy, clinicians must take certain basic steps to prevent opioid
          abuse: distinguish individual opioid abuse risk factors; screen patients' potential for
          addiction and abuse during their initial visit; categorize patients in accordance with
          their level of risk and implement an appropriate level of monitoring; and refrain from
          judgments before a thorough assessment. Combining the above strategies with point-of-care
          urine drug testing as a confirmatory tool have been shown to contribute significantly to
          the identification of inconsistencies.
https://www.painphysicianjournal.com/current/pdf?article=NDIwNA%3D%3D&journal=103

             Last Accessed: September 28, 2025
Level of Evidence: Expert
          Opinion/Consensus Statement


Opioid therapy for chronic pain should not be initiated
        without consideration by the clinician and patient on follow-up, taper, and exit strategy if
        opioid therapy is unsuccessful.. The goals of treatment should be established with all
        patients prior to the initiation of opioid therapy, including reasonable improvements in
        pain, function, depression, anxiety, and avoidance of unnecessary or excessive medication
        use. The treatment plan should describe therapy selection, measures of progress, and other
        diagnostic evaluations, consultations, referrals, and therapies [1,2].
In patients who are opioid-naïve, start at the lowest
        possible dose and titrate to effect. Dosages for patients who are opioid-tolerant should
        always be individualized and titrated by efficacy and tolerability. When starting opioid
        therapy for chronic pain, clinicians should prescribe short-acting instead of
        extended-release/long-acting (ER/LA) opioid formulations [1,2].
The need for frequent progress and benefit/risk assessments during the trial should be included in patient education. Patients should also have full knowledge of the warning signs and symptoms of respiratory depression [2].
Prescribers should be knowledgeable of federal and state opioid prescribing regulations. Issues of equianalgesic dosing, close patient monitoring during all dose changes, and cross-tolerance with opioid conversion should be considered. If necessary, treatment may be augmented, with preference for nonopioid and immediate-release opioids over ER/LA opioids. Taper opioid dose when no longer needed [4].

PALLIATIVE CARE AND PAIN AT THE END OF LIFE



Unrelieved pain is the greatest fear among people with a life-limiting disease, and the need for an increased understanding of effective pain management is well-documented. Although experts have noted that 90% of end-of-life pain can be managed effectively, rates of pain are high, even among people receiving palliative care [5,6,7].
The inadequate management of pain is the result of several factors related to both patients and clinicians. In a survey of oncologists, patient reluctance to take opioids or to report pain were two of the most important barriers to effective pain relief. This reluctance is related to a variety of attitudes and beliefs [5,8,9]:
    
	Fear of addiction to opioids
	Worry that if pain is treated early, there will be no options for treatment of future pain
	Anxiety about unpleasant side effects from pain medications
	Fear that increasing pain means that the disease is getting worse
	Desire to be a "good" patient
	Concern about the high cost of medications


Education and open communication are the keys to overcoming these barriers. Every member of the healthcare team should reinforce accurate information about pain management with patients and families. The clinician should initiate conversations about pain management, especially regarding the use of opioids, as few patients will raise the issue themselves or even express their concerns unless they are specifically asked [10]. It is important to acknowledge patients' fears individually and provide information to help them differentiate fact from fiction. For example, when discussing opioids with a patient who fears addiction, the clinician should explain that the risk of addiction is low. It is also helpful to note the difference between addiction and physical dependence [1,5].
There are several other ways clinicians can allay patients' fears about pain medication [1,8]:
    
	Assure patients that the availability of pain relievers cannot be exhausted; there will always be medications if pain becomes more severe.
	Acknowledge that side effects may occur but emphasize that they can be managed promptly and safely and that some side effects will abate over time.
	Explain that pain and severity of disease are not necessarily related.


Encouraging patients to be honest about pain and other symptoms is also vital. Clinicians should ensure that patients understand that pain is multidimensional and emphasize the importance of talking to a member of the healthcare team about possible causes of pain, such as emotional or spiritual distress. The healthcare team and patient should explore psychosocial and cultural factors that may affect self-reporting of pain, such as concern about the cost of medication [1,8].
Clinicians' attitudes, beliefs, and experiences also influence pain management, with addiction, tolerance, side effects, and regulations being the most important concerns. A lack of appropriate education and training in the assessment and management of pain has been noted to be a substantial contributor to ineffective pain management. As a result, many clinicians, especially primary care physicians, do not feel confident about their ability to manage pain in their patients [5,8,9].
Clinicians require a clear understanding of available medications to relieve pain, including appropriate dosing, safety profiles, and side effects. If necessary, clinicians should consult with pain specialists to develop an effective approach.
Strong opioids are used for severe pain at the end of life.
        Morphine, buprenorphine, oxycodone, hydromorphone, fentanyl, and methadone are the most
        widely used in the United States. Unlike nonopioids, opioids do not have a ceiling effect,
        and the dose can be titrated until pain is relieved or side effects become unmanageable.
        Patients who are opioid-naïve or who have been receiving low doses of a weak opioid, the
        initial dose should be low, and, if pain persists, the dose may be titrated up daily until
        pain is controlled [2,7].
More than one route of opioid administration will be needed
        by many patients during end-of-life care, but in general, opioids should be given orally, as
        this route is the most convenient and least expensive. The transdermal route is preferred to
        the parenteral route, although dosing with a transdermal patch is less flexible and so may
        not be appropriate for patients with unstable pain. Intramuscular injections should be
        avoided because injections are painful, drug absorption is unreliable, and the time to peak
        concentration is long [2,7].


137. CENTERS FOR DISEASE CONTROL AND PREVENTION OPIOID PRESCRIBING GUIDELINE



The Centers for Disease Control and Prevention (CDC) originally published Guideline for Prescribing Opioids for Chronic Pain—United States,
        2016 in an effort to address an ongoing crisis of prescription opioid misuse,
      abuse, and overdose [2]. While these
      guidelines were based on the best available evidence at the time, there was some criticism
      that they were too focused on limiting opioid prescriptions—to the point of patients and
      prescribers complaining of stigma and reduced access to needed opioid analgesics. In response
      to this and to the availability of new evidence, the CDC published updates to the guideline in
      2022 [2]. The updated clinical practice
      guideline is intended to achieve improved communication between clinicians and patients about
      the risks and benefits of pain treatment, including opioid therapy for pain; improved safety
      and effectiveness for pain treatment, resulting in improved function and quality of life for
      patients experiencing pain; and a reduction in the risks associated with long-term opioid
      therapy, including opioid use disorder, overdose, and death [2].
The 2022 clinical practice guideline includes 12
      recommendations for clinicians who are prescribing opioids for outpatients 18 years of age or
      older with acute (duration <1 month) pain, subacute (duration of 1 to 3 months) pain, or
      chronic (duration of >3 months) pain outside of sickle cell disease related pain
      management, cancer pain treatment, palliative care, and end-of-life care. These
      recommendations are graded according to applicability and strength of the supporting evidence
        (Table 1) [2].
Table 1: CDC GUIDELINE RECOMMENDATION GRADING SCHEME
	Grade/Level	Description
	Recommendation Categories
	A	Applies to all persons; most patients should receive the recommended course of
              action.
	B	Individual decision making needed; different choices will be appropriate for
              different patients. Clinicians help patients arrive at a decision consistent with
              patient values and preferences and specific clinical situations.
	Evidence Type
	1	Randomized clinical trials or overwhelming evidence from observational
              studies.
	2	Randomized clinical trials with important limitations, or exceptionally strong
              evidence from observational studies.
	3	Observational studies or randomized clinical trials with notable
              limitations.
	4	Clinical experience and observations, observational studies with important
              limitations, or randomized clinical trials with several major limitations.


Source: [2]


Each of the 12 recommendations is followed by considerations
      for implementation. These implementation considerations offer practical insights meant to
      further inform clinician-patient decision-making for the respective recommendation and are not
      meant to be rigidly or inflexibly followed. In addition, these five guiding principles should
      broadly inform implementation across recommendations: 
	Acute, subacute, and chronic pain need to be appropriately and effectively treated
            independent of whether opioids are part of a treatment regimen.
	Recommendations are voluntary and are intended to support, not supplant,
            individualized, person-centered care. Flexibility to meet the care needs and the
            clinical circumstances of a specific patient are paramount.
	A multimodal and multidisciplinary approach to pain management attending to the
            physical health, behavioral health, long-term services and supports, and expected health
            outcomes and well-being of each person is critical.
	Special attention should be given to avoid misapplying this updated clinical
            practice guideline beyond its intended use or implementing policies purportedly derived
            from it that might lead to unintended consequences for patients.
	Clinicians, practices, health systems, and payers should vigilantly attend to health
            inequities, provide culturally and linguistically appropriate communi-cation, including
            communication that is accessible to persons with disabilities, and ensure access to an
            appropriate, affordable, diversified, coordinated, and effective nonpharmacologic and
            pharmacologic pain management regimen for all persons.


The following sections are reprinted from the 2022 guideline from the CDC [2].
DETERMINING WHETHER OR NOT TO INITIATE OPIOIDS FOR PAIN



All patients with pain should receive treatment that provides the greatest benefits relative to risks. See Recommendation 1 for determining whether to initiate opioids for acute pain (i.e., with a duration of less than one month) and Recommendation 2 for determining whether or not to initiate opioids for subacute (i.e., with a duration of at least one month and less than three months) or chronic pain (i.e., with a duration of three months or more).
Recommendation 1



Nonopioid therapies are at least as effective as opioids for many common types of acute pain. Clinicians should maximize use of nonpharmacologic and nonopioid pharmacologic therapies as appropriate for the specific condition and patient and only consider opioid therapy for acute pain if benefits are anticipated to outweigh risks to the patient. Before prescribing opioid therapy for acute pain, clinicians should discuss with patients the realistic benefits and known risks of opioid therapy (recommendation category: B, evidence type: 3).
Implementation Considerations
Nonopioid therapies are at least as effective as opioids for many common acute pain conditions, including low back pain, neck pain, pain related to other musculoskeletal injuries (e.g., sprains, strains, tendonitis, and bursitis), pain related to minor surgeries typically associated with minimal tissue injury and mild postoperative pain (e.g., simple dental extraction), dental pain, kidney stone pain, and headaches including episodic migraine.
Clinicians should maximize use of nonopioid pharmacologic (e.g., topical or oral nonsteroidal anti-inflammatory drugs [NSAIDs], acetaminophen) and nonpharmacologic (e.g., ice, heat, elevation, rest, immobilization, or exercise) therapies as appropriate for the specific condition.
Opioid therapy has an important role for acute pain related to severe traumatic injuries (including crush injuries and burns), invasive surgeries typically associated with moderate-to-severe postoperative pain, and other severe acute pain when NSAIDs and other therapies are contraindicated or likely to be ineffective.
Opioids are not first-line therapy for many common acute
          pain conditions, including low back pain, neck pain, pain related to other musculoskeletal
          injuries (such as sprains, strains, tendonitis, bursitis), pain related to minor surgeries
          typically associated with minimal tissue injury and only mild postoperative pain (e.g.,
          dental extraction), dental pain, kidney stone pain, and headaches, including episodic
          migraine.
When diagnosis and severity of acute pain warrant the use of opioids, clinicians should prescribe immediate-release opioids (see Recommendation 3) at the lowest effective dose (see Recommendation 4) and for no longer than the expected duration of pain severe enough to require opioids (see Recommendation 6).
Clinicians should prescribe and advise opioid use only as needed (e.g., hydrocodone 5 mg/acetaminophen 325 mg, one tablet not more frequently than every 4 hours as needed for moderate-to-severe pain) rather than on a scheduled basis (e.g., one tablet every 4 hours) and encourage and recommend an opioid taper if opioids are taken around the clock for more than a few days (see Recommendation 6).
If patients already receiving opioids long term require additional medication for acute pain, nonopioid medications should be used when possible, and if additional opioids are required (e.g., for superimposed severe acute pain), they should be continued only for the duration of pain severe enough to require additional opioids, returning to the patient's baseline opioid dosage as soon as possible, including a taper to baseline dosage if additional opioids were used around the clock for more than a few days (see Recommendation 6).
Clinicians should ensure that patients are aware of expected benefits of, common and serious risks of, and alternatives to opioids before starting or continuing opioid therapy and should involve patients meaningfully in decisions about whether to start opioid therapy.

Recommendation 2



Nonopioid therapies are preferred for subacute and chronic pain. Clinicians should maximize use of nonpharmacologic and nonopioid pharmacologic therapies as appropriate for the specific condition and patient and only consider initiating opioid therapy if expected benefits for pain and function are anticipated to outweigh risks to the patient. Before starting opioid therapy for subacute or chronic pain, clinicians should discuss with patients the realistic benefits and known risks of opioid therapy, should work with patients to establish treatment goals for pain and function, and should consider how opioid therapy will be discontinued if benefits do not outweigh risks (recommendation category: A, evidence type: 2).
Implementation Considerations
To guide patient-specific selection of therapy, clinicians should evaluate patients and establish or confirm the diagnosis.
Clinicians should recommend appropriate noninvasive,
          nonpharmacologic approaches to help manage chronic pain, such as exercise (e.g., aerobic,
          aquatic, resistance exercises) or exercise therapy (a prominent modality in physical
          therapy) for back pain, fibromyalgia, and hip or knee osteoarthritis; weight loss for knee
          osteoarthritis; manual therapies for hip osteoarthritis; psychological therapy, spinal
          manipulation, low-level laser therapy, massage, mindfulness-based stress reduction, yoga,
          acupuncture, and multidisciplinary rehabilitation for low back pain; mind-body practices
          (e.g., yoga, tai chi, qigong), massage, and acupuncture for neck pain;
          cognitive-behavioral therapy [CBT], myofascial release massage, mindfulness practices, tai
          chi, qigong, acupuncture, and multidisciplinary rehabilitation for fibromyalgia; and
          spinal manipulation for tension headache.
Low-cost options to integrate exercise include walking in public spaces or use of public recreation facilities for group exercise. Physical therapy can be helpful, particularly for patients who have limited access to safe public spaces or public recreation facilities for exercise or whose pain has not improved with low-intensity physical exercise.
Health insurers and health systems can improve pain management and reduce medication use and associated risks by increasing reimbursement for and access to noninvasive, nonpharmacologic therapies with evidence for effectiveness.
Clinicians should review U.S. Food and Drug Administration (FDA)-approved labeling including boxed warnings and weigh benefits and risks before initiating treatment with any pharmacologic therapy.
When patients affected by osteoarthritis have an insufficient response to nonpharmacologic interventions such as exercise for arthritis pain, topical NSAIDs can be used in patients with pain in a single or few joints near the surface of the skin (e.g., knee). For patients with osteoarthritis pain in multiple joints or incompletely controlled with topical NSAIDs, duloxetine or systemic NSAIDs can be considered.
NSAIDs should be used at the lowest effective dose and shortest duration needed and should be used with caution, particularly in older adults and in patients with cardiovascular comorbidities, chronic renal failure, or previous gastrointestinal bleeding.
When patients with chronic low back pain have had an insufficient response to nonpharmacologic approaches such as exercise, clinicians can consider NSAIDs or duloxetine for patients without contraindications.
Tricyclic, tetracyclic, and serotonin-norepinephrine reuptake inhibitor (SNRI) antidepressants, selected anticonvulsants (e.g., pregabalin, gabapentin enacarbil, oxcarbazepine), and capsaicin and lidocaine patches can be considered for neuropathic pain.
Duloxetine and pregabalin are FDA-approved for the treatment of diabetic peripheral neuropathy, and pregabalin and gabapentin are FDA-approved for treatment of post-herpetic neuralgia.
In patients with fibromyalgia, tricyclic (amitriptyline) and SNRI antidepressants (duloxetine and milnacipran), NSAIDs (topical diclofenac), and specific anticonvulsants (pregabalin and gabapentin) are used to improve pain, function, and quality of life. Duloxetine, milnacipran, and pregabalin are FDA-approved for the treatment of fibromyalgia. In older adults, decisions to use tricyclic antidepressants should be made judiciously on a case-by-case basis because of risks for confusion and falls.
Patients with co-occurring pain and depression might be especially likely to benefit from antidepressant medication (see Recommendation 8).
Opioids should not be considered first-line or routine therapy for subacute or chronic pain. This does not mean that patients should be required to sequentially fail nonpharmacologic and non­opioid pharmacologic therapy or be required to use any specific treatment before proceeding to opioid therapy. Rather, expected benefits specific to the clinical context should be weighed against risks before initiating therapy. In some clinical contexts (e.g., serious illness in a patient with poor prognosis for return to previous level of function, contraindications to other therapies, and clinician and patient agreement that the overriding goal is patient comfort), opioids might be appropriate regardless of previous therapies used. In other situations, (e.g., headache or fibromyalgia), expected benefits of initiating opioids are unlikely to outweigh risks regardless of previous nonpharmacologic and nonopioid pharmacologic therapies used.
Opioid therapy should not be initiated without consideration by the clinician and patient of an exit strategy to be used if opioid therapy is unsuccessful.
Before opioid therapy is initiated for subacute or chronic pain, clinicians should determine jointly with patients how functional benefit will be evaluated and establish specific, measurable treatment goals.
For patients with subacute pain who started opioid therapy for acute pain and have been treated with opioid therapy for ≥30 days, clinicians should ensure that potentially reversible causes of chronic pain are addressed and that opioid prescribing for acute pain does not unintentionally become long-term opioid therapy simply because medications are continued without reassessment. Continuation of opioid therapy at this point might represent initiation of long-term opioid therapy, which should occur only as an intentional decision that benefits are likely to outweigh risks after informed discussion between the clinician and patient and as part of a comprehensive pain management approach.
Clinicians seeing new patients already receiving opioids should establish treatment goals, including functional goals, for continued opioid therapy. Clinicians should avoid rapid tapering or abrupt discontinuation of opioids (see Recommendation 5).
Patient education and discussion before starting opioid therapy are critical so that patient preferences and values can be understood and used to inform clinical decisions.
Clinicians should review available low-cost options for pain management for all patients, and particularly for patients who have low incomes, do not have health insurance, or have inadequate insurance.
Clinicians should ensure that patients are aware of expected benefits of, common and serious risks of, and alternatives to opioids before starting or continuing opioid therapy and should involve patients in decisions about whether to start opioid therapy.


OPIOID SELECTION AND DOSAGE



Recommendation 3



When starting opioid therapy for acute, subacute, or chronic pain, clinicians should prescribe immediate-release opioids instead of extended-release and long-acting (ER/LA) opioids (recommendation category: A, evidence type: 4).
Implementation Considerations
Clinicians should not treat acute pain with ER/LA opioids or initiate opioid treatment for subacute or chronic pain with ER/LA opioids, and clinicians should not prescribe ER/LA opioids for intermittent or as needed use.
ER/LA opioids should be reserved for severe, continuous
          pain. The FDA has noted that some ER/LA opioids should be considered only for patients who
          have received certain dosages of opioids of immediate-release opioids daily for at least 1
          week.
When changing to an ER/LA opioid for a patient previously receiving a different immediate-release opioid, clinicians should consult product labeling and reduce total daily dosage to account for incomplete opioid cross-tolerance.
Clinicians should use additional caution with ER/LA opioids and consider a longer dosing interval when prescribing to patients with renal or hepatic dysfunction because decreased clearance of medications among these patients can lead to accumulation of drugs to toxic levels and persistence in the body for longer durations.
Methadone should not be the first choice for an ER/LA opioid. Only clinicians who are familiar with methadone's unique risk profile and who are prepared to educate and closely monitor their patients, including assessing risk for QT prolongation and considering electrocardiographic monitoring, should consider prescribing methadone for pain.
Only clinicians who are familiar with the dosing and absorption properties of the ER/LA opioid transdermal fentanyl and are prepared to educate their patients about its use should consider prescribing it.

Recommendation 4



When opioids are initiated for opioid-naïve patients with acute, subacute, or chronic pain, clinicians should prescribe the lowest effective dosage. If opioids are continued for subacute or chronic pain, clinicians should use caution when prescribing opioids at any dosage, should carefully evaluate individual benefits and risks when considering increasing dosage, and should avoid increasing dosage above levels likely to yield diminishing returns in benefits relative to risks to patients (recommendation category: A, evidence type: 3).
Implementation Considerations
The recommendations related to opioid dosages are not intended to be used as an inflexible, rigid standard of care; rather, they are intended to be guideposts to help inform clinician-patient decision-making. Risks of opioid use, including risk for overdose and overdose death, increase continuously with dosage, and there is no single dosage threshold below which risks are eliminated. Therefore, the recommendation language emphasizes that clinicians should avoid increasing dosage above levels likely to yield diminishing returns in benefits relative to risks to patients rather than emphasizing a single specific numeric threshold. Further, these recommendations apply specifically to starting opioids or to increasing opioid dosages, and a different set of benefits and risks applies to reducing opioid dosages (see Recommendation 5).
When opioids are initiated for opioid-naïve patients with acute, subacute, or chronic pain, clinicians should prescribe the lowest effective dosage.
For patients not already taking opioids, the lowest effective dose can be determined using product labeling as a starting point with calibration as needed based on the severity of pain and other clinical factors such as renal or hepatic insufficiency (see Recommendation 8).
The lowest starting dose for opioid-naïve patients is often equivalent to a single dose of approximately 5–10 MME or a daily dosage of 20–30 MME/day.
If opioids are continued for subacute or chronic pain, clinicians should use caution when prescribing opioids at any dosage and should generally avoid dosage increases when possible.
Many patients do not experience benefit in pain or function from increasing opioid dosages to ≥50 MME/day but are exposed to progressive increases in risk as dosage increases. Therefore, before increasing total opioid dosage to ≥50 MME/day, clinicians should pause and carefully reassess evidence of individual benefits and risks. If a decision is made to increase dosage, clinicians should use caution and increase dosage by the smallest practical amount. The recommendations related to opioid dosages are not intended to be used as an inflexible, rigid standard of care; rather, they are intended to be guideposts to help inform clinician-patient decision-making.
Additional dosage increases beyond 50 MME/day are progressively more likely to yield diminishing returns in benefits for pain and function relative to risks to patients as dosage increases further. Clinicians should carefully evaluate a decision to further increase dosage based on individualized assessment of benefits and risks and weighing factors such as diagnosis, incremental benefits for pain and function relative to risks with previous dosage increases, other treatments and effectiveness, and patient values and preferences.
Again, the recommendations related to opioid dosages are not intended to be used as an inflexible, rigid standard of care; rather, they are intended to be guideposts to help inform clinician-patient decision making.

Recommendation 5



For patients already receiving opioid therapy, clinicians
          should carefully weigh benefits and risks and exercise care when changing opioid dosage.
          If benefits outweigh risks of continued opioid therapy, clinicians should work closely
          with patients to optimize nonopioid therapies while continuing opioid therapy. If benefits
          do not outweigh risks of continued opioid therapy, clinicians should optimize other
          therapies and work closely with patients to gradually taper to lower dosages or, if
          warranted based on the individual circumstances of the patient, appropriately taper and
          discontinue opioids. Unless there are indications of a life-threatening issue, such as
          warning signs of impending overdose (e.g., confusion, sedation, slurred speech), opioid
          therapy should not be discontinued abruptly, and clinicians should not rapidly reduce
          opioid dosages from higher dosages (recommendation category: B, evidence type: 4).


The following short video, produced by the CDC, describes when and how clinicians should initiate opioid tapering and outlines ways to support patients through the process.
      
        To see this media go to  
        http://www.NetCE.com/activities/ using a browser that supports Adobe Flash.
      
[image: Recommendation 5]


Implementation Considerations
Clinicians should carefully weigh both the benefits and risks of continuing opioid medications and the benefits and risks of tapering opioids. If benefits outweigh risks of continued opioid therapy, clinicians should work closely with patients to optimize nonopioid therapies while continuing opioid therapy.
When benefits (including avoiding risks of tapering) do not outweigh risks of continued opioid therapy, clinicians should optimize other therapies and work closely with patients to gradually taper to a reduced opioid dosage or, if warranted based on the individual clinical circumstances of the patient, appropriately taper and discontinue opioid therapy.
In situations where benefits and risks of continuing opioids are considered to be close or unclear, shared decision-making with patients is particularly important.
At times, clinicians and patients might not be able to agree on whether or not tapering is necessary. When patients and clinicians are unable to arrive at a consensus on the assessment of benefits and risks, clinicians should acknowledge this discordance, express empathy, and seek to implement treatment changes in a patient-centered manner while avoiding patient abandonment.
Patient agreement and interest in tapering is likely to be a key component of successful tapers.
For patients agreeing to taper to lower opioid dosages and for those remaining on higher opioid dosages, clinicians should establish goals with the patient for continued opioid therapy (see Recommendations 2 and 7) and maximize pain treatment with nonpharmacologic and nonopioid pharmacologic treatments as appropriate (see Recommendation 2).
Clinicians should collaborate with the patient on the tapering plan, including patients in decisions such as how quickly tapering will occur and when pauses in the taper may be warranted.
Clinicians should follow up frequently (at least monthly) with patients engaging in opioid tapering. Team members (e.g., nurses, pharmacists, behavioral health professionals) can support the clinician and patient during the ongoing taper process through telephone contact, telehealth visits, or face-to-face visits.
When opioids are reduced or discontinued, a taper slow enough to minimize symptoms and signs of opioid withdrawal (e.g., anxiety, insomnia, abdominal pain, vomiting, diarrhea, diaphoresis, mydriasis, tremor, tachycardia, or piloerection) should be used.
Longer duration of previous opioid therapy might require a longer taper. For patients who have taken opioids long-term (e.g., for ≥1 year), tapers can be completed over several months to years depending on the opioid dosage and should be individualized based on patient goals and concerns.
When patients have been taking opioids for longer durations (e.g., for ≥1 year), tapers of 10% per month or slower are likely to be better tolerated than more rapid tapers.
For patients struggling to tolerate a taper, clinicians should maximize nonopioid treatments for pain and should address behavioral distress. Clinically significant opioid withdrawal symptoms can signal the need to further slow the taper rate.
At times, tapers might have to be paused and restarted again when the patient is ready and might have to be slowed as patients reach low dosages.
Before reversing a taper, clinicians should carefully assess and discuss with the patient the benefits and risks of increasing opioid dosage.
Goals of the taper may vary (e.g., some patients might achieve discontinuation; others might attain a reduced dosage). If the clinician has determined with the patient that the ultimate goal of tapering is discontinuing opioids, after the smallest available dose is reached the interval between doses can be extended and opioids can be stopped when taken less frequently than once a day.
Clinicians should access appropriate expertise if considering tapering opioids during pregnancy because of possible risk to the pregnant patient and to the fetus if the patient goes into withdrawal.
Clinicians should advise patients of an increased risk for overdose on abrupt return to a previously prescribed higher dose, because of loss of opioid tolerance, provide opioid overdose education, and offer naloxone.
Clinicians should remain alert to signs of and screen for anxiety, depression, and opioid misuse or opioid use disorder (see Recommendations 8 and 12) that might be revealed by an opioid taper and provide treatment or arrange for management of these comorbidities.
Clinicians should closely monitor patients who are unable to taper and who continue on high-dose or otherwise high-risk opioid regimens (e.g., opioids prescribed concurrently with benzodiazepines) and should work with patients to mitigate overdose risk (e.g., by providing overdose education and naloxone—see Recommendation 8).
Clinicians can use periodic and strategic motivational questions and statements to encourage movement toward appropriate therapeutic changes and functional goals.
Clinicians have a responsibility to provide or arrange for coordinated management of patients' pain and opioid-related problems, including opioid use disorder.
Payers, health systems, and state medical boards should not use this clinical practice guideline to set rigid standards or performance incentives related to dose or duration of opioid therapy; should ensure that policies based on cautionary dosage thresholds do not result in rapid tapers or abrupt discontinuation of opioids; and should ensure that policies do not penalize clinicians for accepting new patients who are using prescribed opioids for chronic pain, including those receiving high dosages of opioids, or for refraining from rapidly tapering patients prescribed long-term opioid medications.
Although Recommendation 5 specifically refers to patients using long-term opioid therapy for subacute or chronic pain, many of the principles in these implementation considerations and supporting rationale, including communication with patients, pain management and behavioral support, and slower taper rates, are also relevant when discontinuing opioids in patients who have received them for shorter durations (see also Recommendations 6 and 7).


OPIOID DURATION AND FOLLOW-UP



Recommendation 6



When opioids are needed for acute pain, clinicians should prescribe no greater quantity than needed for the expected duration of pain severe enough to require opioids (recommendation category: A, evidence type: 4).
Implementation Considerations
Nontraumatic, nonsurgical acute pain can often be managed without opioids (see Recommendation 1).
Opioids are sometimes needed for treatment of acute pain (see Recommendation 1). When the diagnosis and severity of acute pain warrant use of opioids, clinicians should prescribe no greater quantity than needed for the expected duration of pain severe enough to require opioids. For many common causes of nontraumatic, nonsurgical pain, when opioids are needed, a few days or less are often sufficient, and shorter courses can minimize the need to taper opioids to prevent withdrawal symptoms at the end of a course of opioids. However, durations should be individualized to the patients' clinical circumstances.
Clinicians should generally avoid prescribing additional opioids to patients "just in case" pain continues longer than expected.
For postoperative pain related to major surgery, procedure-specific opioid prescribing recommendations are available with ranges for amounts of opioids needed (on the basis of actual use and refills and on consensus).
To minimize unintended effects on patients, clinicians, practices, and health systems should have mechanisms in place for the subset of patients who experience severe acute pain that continues longer than the expected duration. These mechanisms should allow for timely re-evaluation to confirm or revise the initial diagnosis and to adjust management accordingly. Clinicians, practices, and health systems can help minimize disparities in access to and affordability of care and refills by ensuring all patients can obtain and afford additional evaluation and treatment, as needed.
Longer durations of opioid therapy are more likely to be needed when the mechanism of injury is expected to result in prolonged severe pain (e.g., severe traumatic injuries).
Patients should be evaluated at least every 2 weeks if they continue to receive opioids for acute pain.
If opioids are continued for ≥1 month, clinicians should ensure that potentially reversible causes of chronic pain are addressed and that opioid prescribing for acute pain does not unintentionally become long-term opioid therapy simply because medications are continued without reassessment. Continuation of opioid therapy at this point might represent initiation of long-term opioid therapy, which should occur only as an intentional decision that benefits are likely to outweigh risks after discussion between the clinician and patient and as part of a comprehensive pain management approach. Clinicians should refer to recommendations on subacute and chronic pain for initiation (Recommendation 2), follow-up (Recommendation 7), and tapering (Recommendation 5) of ongoing opioid therapy.
If patients already receiving long-term opioid therapy require additional opioids for superimposed severe acute pain (e.g., major surgery), opioids should be continued only for the duration of pain severe enough to require additional opioids, returning to the patient's baseline opioid dosage as soon as possible, including a taper to baseline dosage if additional opioids were used around the clock for more than a few days.
If opioids are used continuously (around the clock) for more than a few days for acute pain, clinicians should prescribe a brief taper to minimize withdrawal symptoms on discontinuation of opioids.
If a taper is needed, taper durations might need to be adjusted depending on the duration of the initial opioid prescription (see supporting rationale for this recommendation for additional details).
Tapering plans should be discussed with the patient prior to hospital discharge and with clinicians coordinating the patient's care as an outpatient. (See Recommendation 5 for tapering considerations when patients have taken opioids continuously for longer than one month.)

Recommendation 7



Clinicians should evaluate benefits and risks with patients within one to four weeks of starting opioid therapy for subacute or chronic pain or of dosage escalation. Clinicians should regularly re-evaluate benefits and risks of continued opioid therapy with patients (recommendation category: A, evidence type: 4).
Implementation Considerations
In addition to evaluating benefits and risks of opioids
          before starting opioid therapy (see Recommendation 2), clinicians should evaluate patients
          to assess benefits and risks of opioids within 1 to 4 weeks of starting long-term opioid
          therapy or of dosage escalation.
Clinicians should consider follow-up intervals within the lower end of this range when ER/LA opioids are started or increased, given increased risk for overdose within the first 2 weeks of treatment, or when total daily opioid dosage is ≥50 MME/day. (Overdose risk is doubled across multiple studies for dosages of 50 to <100 MME/day relative to <20 MME/day. See Recommendation 4.)
Shorter follow-up intervals (every two to three days for the first week) should be strongly considered when starting or increasing the dosage of methadone, given the variable half-life of this drug (see Recommendation 3) and the potential for drug accumulation during initiation and during upward titration of dosage.
An initial follow-up interval closer to 4 weeks can be considered when starting immediate-release opioids at a dosage of <50 MME/day.
Clinicians should follow up with and evaluate patients with subacute pain who started opioid therapy for acute pain and have been treated with opioid therapy for 30 days to reassess the patient's pain, function, and treatment course; ensure that potentially reversible causes of chronic pain are addressed; and prevent unintentional initiation of long-term opioid therapy. Continuation of opioid therapy at this point might represent initiation of long-term opioid therapy, which should occur only as an intentional decision that benefits are likely to outweigh risks after discussion between the clinician and patient and as part of a comprehensive pain management approach (see Recommendation 2).
Clinicians should regularly reassess all patients receiving long-term opioid therapy, including patients who are new to the clinician but on long-term opioid therapy, with a suggested interval of every three months or more frequently for most patients.
Clinicians seeing new patients already receiving opioids should establish treatment goals, including functional goals, for continued opioid therapy (see Recommendation 2).
Clinicians should re-evaluate patients who are at higher risk for opioid use disorder or overdose (e.g., patients with depression or other mental health conditions, a history of substance use disorder, a history of overdose, taking ≥50 MME/day, or taking other central nervous system depressants with opioids) more frequently than every 3 months. Clinicians should regularly screen all patients for these conditions, which can change during the course of treatment (see Recommendation 8).
Clinicians, practices, and health systems can help minimize unintended effects on patients by ensuring all patients can access and afford follow-up evaluation.
In practice contexts where virtual visits are part of standard care (e.g., in remote areas where distance or other context makes follow-up visits challenging), or for patients for whom in-person follow-up visits are challenging (e.g., frail patients), follow-up assessments that allow the clinician to communicate with and observe the patient through telehealth modalities may be conducted.
At follow-up, clinicians should review patient perspectives and goals, determine whether opioids continue to meet treatment goals, including sustained improvement in pain and function and determine whether the patient has experienced common or serious adverse events or early warning signs of serious adverse events or has signs of opioid use disorder.
Clinicians should ensure that treatment for depression, anxiety, or other psychological comorbidities is optimized.
Clinicians should ask patients about their preferences for continuing opioids, considering their effects on pain and function relative to any adverse effects experienced. If risks outweigh benefits of continued opioid therapy (e.g., if patients do not experience meaningful, sustained improvements in pain and function compared with prior to initiation of opioid therapy; if patients are taking higher-risk regimens [e.g., dosages of ≥50 MME/day or opioids combined with benzodiazepines] without evidence of benefit; if patients believe benefits no longer outweigh risks; if patients request dosage reduction or discontinuation; or if patients experience overdose or other serious adverse events), clinicians should work with patients to taper and reduce opioid dosage or taper and discontinue opioids when possible, using principles from Recommendation 5.
Clinicians should maximize pain treatment with nonpharmacologic and nonopioid pharmacologic treatments as appropriate (see Recommendation 2).


ASSESSING RISK AND ADDRESSING HARMS OF OPIOID USE



Recommendation 8



Before starting and periodically during continuation of opioid therapy, clinicians should evaluate risk for opioid-related harms and discuss risk with patients. Clinicians should work with patients to incorporate into the management plan strategies to mitigate risk, including offering naloxone (recommendation category: A, evidence type: 4).
Implementation Considerations
Clinicians should ask patients about their drug and alcohol use and use validated tools or consult with behavioral specialists to screen for and assess mental health and substance use disorders.
When considering initiating long-term opioid therapy, clinicians should ensure that treatment for depression and other mental health conditions is optimized, consulting with behavioral health specialists when needed.
Clinicians should offer naloxone when prescribing opioids,
          particularly to patients at increased risk for overdose, including patients with a history
          of overdose, patients with a history of substance use disorder, patients with
          sleep-disordered breathing, patients taking higher dosages of opioids (e.g., ≥50 MME/day),
          patients taking benzodiazepines with opioids (see Recommendation 11), and patients at risk
          for returning to a high dose to which they have lost tolerance (e.g., patients undergoing
          tapering or recently released from prison).
Practices should educate patients on overdose prevention and naloxone use and offer to provide education to members of their households.
Naloxone co-prescribing can be facilitated by clinics or practices with resources to provide naloxone training and by collaborative practice models with pharmacists or through statewide protocols or standing orders for naloxone at pharmacies.
Resources for prescribing naloxone in primary care and emergency department settings can be found through Prescribe to Prevent at https://prescribetoprevent.org; additional resources are at https://samhsa.gov.
In part because of concerns about cost of naloxone and access for some patients and reports that purchasing of naloxone has in some cases been required to fill opioid prescriptions, including for patients without a way to afford naloxone, this recommendation specifies that naloxone should be offered to patients. To that end, clinicians, health systems, and payers can work to ensure patients can obtain naloxone, a potentially lifesaving treatment.
Clinicians should avoid prescribing opioids to patients with moderate or severe sleep-disordered breathing when possible to minimize risk for respiratory depression.
When making decisions about whether to initiate opioid therapy for pain during pregnancy, clinicians and patients together should carefully weigh benefits and risks. For pregnant people already receiving opioids, clinicians should access appropriate expertise if tapering is being considered because of possible risk to the pregnant patient and to the fetus if the patient goes into withdrawal (see Recommendation 5).
For pregnant people with opioid use disorder, medication for opioid use disorder (buprenorphine or methadone) is the recommended therapy and should be offered as early as possible in pregnancy to prevent harms to both the patient and the fetus (see Recommendation 12).
Clinicians should use additional caution and increased monitoring (see Recommendation 7) to minimize risks of opioids prescribed for patients with renal or hepatic insufficiency and for patients aged ≥65 years. Clinicians should implement interventions to mitigate common risks of opioid therapy among older adults, such as exercise or bowel regimens to prevent constipation, risk assessment for falls, and patient monitoring for cognitive impairment.
For patients with jobs that involve potentially hazardous tasks and who are receiving opioids or other medications that can negatively affect sleep, cognition, balance, or coordination, clinicians should assess patients' abilities to safely perform the potentially hazardous tasks (e.g., driving, use of heavy equipment, climbing ladders, working at heights or around moving machinery, or working with high-voltage equipment).
Clinicians should use prescription drug monitoring program (PDMP) data (see Recommendation 9) and toxicology screening (see Recommendation 10) as appropriate to assess for concurrent substance use that might place patients at higher risk for opioid use disorder and overdose.
Clinicians should provide specific counseling on increased risks for overdose when opioids are combined with other drugs or alcohol (see Recommendation 2) and ensure that patients are provided or receive effective treatment for substance use disorders when needed (see Recommendation 12).
Although substance use disorder can alter the expected benefits and risks of opioid therapy for pain, patients with co-occurring pain and substance use disorder require ongoing pain management that maximizes benefits relative to risks. (See Recommendation 12 Pain Management for Patients with Opioid Use Disorder for additional considerations specific to these patients.)
If clinicians consider opioid therapy for chronic pain for patients with substance use disorder, they should discuss increased risks for opioid use disorder and overdose with patients, carefully consider whether benefits of opioids outweigh increased risks, and incorporate strategies to mitigate risk into the management plan, such as offering naloxone and increasing frequency of monitoring (see Recommendation 7).
If patients experience nonfatal opioid overdose, clinicians should evaluate for opioid use disorder and treat or arrange treatment if needed. Clinicians should work with patients to reduce opioid dosage and to discontinue opioids when indicated (see Recommendation 5) and should ensure continued close monitoring and support for patients prescribed or not prescribed opioids. If clinicians continue opioid therapy in patients with prior opioid overdose, they should discuss increased risks for overdose with patients, carefully consider whether benefits of opioids outweigh substantial risks, and incorporate strategies to mitigate risk into the management plan, such as considering offering naloxone and increasing frequency of monitoring (see Recommendation 7).

Recommendation 9



When prescribing initial opioid therapy for acute, subacute, or chronic pain, and periodically during opioid therapy for chronic pain, clinicians should review the patient's history of controlled substance prescriptions using state PDMP data to determine whether the patient is receiving opioid dosages or combinations that put the patient at high risk for overdose (recommendation category: B, evidence type: 4).
Implementation Considerations
Ideally, PDMP data should be reviewed before every opioid prescription for acute, subacute, or chronic pain. This practice is recommended in all jurisdictions where PDMP availability and access policies, as well as clinical practice settings, make it practicable (e.g., clinician and delegate access permitted).
At a minimum, during long-term opioid therapy, PDMP data should be reviewed before an initial opioid prescription and then every three months or more frequently. Recommendation category B acknowledges variation in PDMP availability and circumstances. However, because PDMP information can be most helpful when results are unexpected, and to minimize bias in application, clinicians should apply this recommendation when feasible to all patients rather than differentially based on assumptions about what they will learn about specific patients.
Clinicians should use specific PDMP information about medications prescribed to their patient in the context of other clinical information, including their patient's history, physical findings, and other relevant testing, to help them communicate with and protect their patient.
Clinicians should review PDMP data specifically for prescription opioids and other controlled medications patients have received from additional prescribers to determine whether a patient is receiving total opioid dosages or combinations (e.g., opioids combined with benzodiazepines) that put the patient at risk for overdose.
PDMP-generated risk scores have not been validated against clinical outcomes such as overdose and should not take the place of clinical judgment. Clinicians should not dismiss patients from their practice on the basis of PDMP information. Doing so can adversely affect patient safety and could result in missed opportunities to provide potentially lifesaving information (e.g., about risks of prescription opioids and about overdose prevention) and interventions (e.g., safer prescriptions, nonopioid pain treatment [see Recommendations 1 and 2], naloxone [see Recommendation 8], and effective treatment for substance use disorder [see Recommendations 8 and 12]).
Clinicians should take actions to improve patient safety:
      
	Discuss information from the PDMP with their patient and confirm that their patient is aware of any additional prescriptions. Because clinicians often work as part of teams, prescriptions might appropriately be written by more than one clinician coordinating the patient's care. Occasionally, PDMP information can be incorrect (e.g., if the wrong name or birthdate has been entered, the patient uses a nickname or maiden name, or another person has used the patient's identity to obtain prescriptions).
	Discuss safety concerns, including increased risk for respiratory depression and overdose, with patients found to be receiving overlapping prescription opioids from multiple clinicians who are not coordinating the patient's care or patients who are receiving medications that increase risk when combined with opioids (e.g., benzodiazepines; see Recommendation 11) and offer naloxone (see Recommendation 8).
	Use particular caution when prescribing opioid pain medication and benzodiazepines concurrently, understanding that some patient circumstances warrant prescribing of these medications concomitantly. Clinicians should communicate with others managing the patient to discuss the patient's needs, prioritize patient goals, weigh risks of concurrent benzodiazepine and opioid exposure, and coordinate care (see Recommendation 11).
	Consider the total MME/day for concurrent opioid prescriptions to help assess the patient's overdose risk (see Recommendation 4). Buprenorphine should not be counted in the total MME/day in calculations given its partial agonist properties at opioid receptors that confer a ceiling effect on respiratory depression. If patients are found to be receiving total daily dosages of opioids that put them at risk for overdose, discuss safety concerns with the patient, consider in collaboration with the patient whether or not benefits of tapering outweigh risks of tapering (see Recommendation 5), and offer naloxone (see Recommendation 8).
	Discuss safety concerns with other clinicians who are prescribing controlled substances for their patient. Ideally, clinicians should first discuss concerns with their patient and inform him or her that they plan to coordinate care with the patient's other clinicians to improve the patient's safety.
	Screen for substance use and discuss concerns with their patient in a nonjudg-mental manner (see Recommendations 8 and 12).
	When diverting (sharing or selling prescription opioids and not taking them) might
                be likely, consider toxicology testing to assist in determining whether prescription
                opioids can be discontinued without causing withdrawal (see Recommendations 5 and
                10). A negative toxicology test for prescribed opioids might indicate the patient is
                not taking prescribed opioids, although clinicians should consider other possible
                reasons for this test result, such as false negative results or misinterpretation of
                results (see Recommendation 10).



Recommendation 10



When prescribing opioids for subacute or chronic pain,
          clinicians should consider the benefits and risks of toxicology testing to assess for
          prescribed medications as well as other prescribed and non-prescribed controlled
          substances (recommendation category: B, evidence type: 4).
Implementation Considerations
Toxicology testing should not be used in a punitive manner
          but should be used in the context of other clinical information to inform and improve
          patient care.
Clinicians should not dismiss patients from care based on
          a toxicology test result. Dismissal could have adverse consequences for patient safety,
          potentially including the patient obtaining opioids or other drugs from alternative
          sources and the clinician missing opportunities to facilitate treatment for substance use
          disorder.
Prior to starting opioids and periodically (at least
          annually) during opioid therapy, clinicians should consider the benefits and risks of
          toxicology testing to assess for prescribed opioids as well as other prescription and
          nonprescription controlled substances that increase risk for overdose when combined with
          opioids, including nonprescribed and illicit opioids and benzodiazepines.
Clinicians, practices, and health systems should aim to minimize bias in testing and should not apply this recommendation differentially based on assumptions about patients.
Predicting risk is challenging, and currently available tools do not allow clinicians to reliably identify patients who are at low risk for substance use or substance use disorder. Clinicians should consider toxicology screening results as potentially useful data, in the context of other clinical information, for all patients, and consider toxicology screening whenever its potential limitations can be addressed.
Clinicians should explain to patients that toxicology testing will not be used to dismiss patients from care and is intended to improve their safety.
Clinicians should explain expected results (e.g., presence of prescribed medication and absence of drugs, including non-prescribed controlled substances, not reported by the patient) and ask patients in a nonjudgmental manner about use of prescribed and other drugs and whether there might be unexpected results.
Limited toxicology screening can be performed with a relatively inexpensive presumptive immunoassay panel that tests for opiates as a class, benzodiazepines as a class, and several non-prescribed substances. Toxicology screening for a class of drugs might not detect all drugs in that class. For example, fentanyl testing is not included in widely used toxicology assays that screen for opiates as a class.
Clinicians should be familiar with the drugs included in toxicology screening panels used in their practice and should understand how to interpret results for these drugs. For example, a positive "opiates" immunoassay detects morphine, which might reflect patient use of morphine, codeine, or heroin, but does not detect synthetic opioids and might not detect semisynthetic opioids. In some cases, positive results for specific opioids might reflect metabolites from opioids the patient is taking and might not mean the patient is taking the specific opioid that resulted in the positive test. Confirmatory testing should be used when:
      
	Toxicology results will inform decisions with major clinical or nonclinical implications for the patient
	A need exists to detect specific opioids or other drugs within a class, such as those that are being prescribed, or those that cannot be identified on standard immunoassays
	A need exists to confirm unexpected screening toxicology test results


Restricting confirmatory testing to situations and substances for which results can reasonably be expected to affect patient management can reduce costs of toxicology testing.
Clinicians might want to discuss unexpected results with the local laboratory or toxicologist and should discuss unexpected results with the patient. Clinicians should discuss unexpected results with patients in a nonjudgmental manner, avoiding use of potentially stigmatizing language (e.g., avoid describing a specimen as testing "clean" or "dirty").
Discussion with patients prior to specific confirmatory testing can sometimes yield a candid explanation of why a particular substance is present or absent and remove the need for confirmatory testing during that visit. For example, a patient might explain that the test is negative for prescribed opioids because they felt opioids were no longer helping and discontinued them. If unexpected results from toxicology screening are not explained, a confirmatory test on the same sample using a method selective enough to differentiate specific opioids and metabolites (e.g., gas or liquid chromatography/mass spectrometry) might be warranted.
Clinicians should use unexpected results to improve patient safety (e.g., optimize pain management strategy [see Recommendation 2], carefully weigh benefits and risks of reducing or continuing opioid dosage [see Recommendation 5], re-evaluate more frequently [see Recommendation 7], offer naloxone [see Recommendation 8], and offer treatment or refer the patient treatment with medications for opioid use disorder [see Recommendation 12], all as appropriate).

Recommendation 11



Clinicians should use particular caution when prescribing opioid pain medication and benzodiazepines concurrently and consider whether benefits outweigh risks of concurrent prescribing of opioids and other central nervous system depressants (recommendation category: B, evidence type: 3).
Implementation Considerations
Although in some circumstances it might be appropriate to prescribe opioids to a patient who is also prescribed benzodiazepines (e.g., severe acute pain in a patient taking long-term, stable low-dose benzodiazepine therapy), clinicians should use particular caution when prescribing opioid pain medication and benzodiazepines concurrently. In addition, clinicians should consider whether benefits outweigh risks of concurrent use of opioids with other central nervous system depressants (e.g., muscle relaxants, non-benzodiazepine sedative hypnotics, potentially sedating anticonvulsant medications such as gabapentin and pregabalin).
Buprenorphine or methadone for opioid use disorder should not be withheld from patients taking benzodiazepines or other medications that depress the central nervous system.
Clinicians should check the PDMP for concurrent controlled medications prescribed by other clinicians (see Recommendation 9) and should consider involving pharmacists as part of the management team when opioids are co-prescribed with other central nervous system depressants.
In patients receiving opioids and benzodiazepines long-term, clinicians should carefully weigh the benefits and risks of continuing therapy with opioids and benzodiazepines and discuss with patients and other members of the patient's care team.
Risks of concurrent opioid and benzodiazepine use are
          likely to be greater with unpredictable use of either medication, with use of
          higher-dosage opioids and higher-dosage benzodiazepines in combination, or with use with
          other substances including alcohol (compared with long-term stable use of lower-dosage
          opioids and lower-dosage benzodiazepines without other substances).
In specific situations, benzodiazepines can be beneficial, and stopping benzodiazepines can be destabilizing.
If risks are determined to outweigh benefits of continuing opioid and benzodiazepine therapy at current dosages and a decision is made to taper, it might be safer and more practical to taper opioids first. There can be greater risks of benzodiazepine withdrawal relative to opioid withdrawal, and tapering opioids can be associated with anxiety (see Recommendation 5).
Clinicians should taper benzodiazepines gradually prior to discontinuation because abrupt withdrawal can be associated with rebound anxiety, hallucinations, seizures, delirium tremens, and, rarely, death. The rate of tapering should be individualized.
If benzodiazepines prescribed for anxiety are tapered or discontinued, or if patients receiving opioids require treatment for anxiety, evidence-based psychotherapies (e.g., CBT) and/or specific antidepressants or other nonbenzodiazepine medications, or both, approved for anxiety should be offered.
Clinicians should communicate with other clinicians managing the patient to discuss the patient's needs, prioritize patient goals, weigh risks of concurrent benzodiazepine and opioid exposure, and coordinate care.

Recommendation 12



Clinicians should offer or arrange treatment evidence-based medications to treat patients with opioid use disorder. Detoxification on its own, without medications for opioid use disorder, is not recommended for opioid use disorder because of increased risks for resuming drug use, overdose, and overdose death (recommendation category: A, evidence type: 1).
Implementation Considerations
Although stigma can reduce the willingness of individuals with opioid use disorder to seek treatment, opioid use disorder is a chronic, treatable disease from which people can recover and continue to lead healthy lives.
If clinicians suspect opioid use disorder, they should discuss their concern with their patient in a nonjudgmental manner and provide an opportunity for the patient to disclose related concerns or problems.
Clinicians should assess for the presence of opioid use disorder using criteria from the fifth edition of the Diagnostic and Statistical Manual of Mental Disorders.
For patients meeting criteria for opioid use disorder, particularly if moderate or severe, clinicians should offer or arrange for patients to receive evidence-based treatment with medications for opioid use disorder.
Clinicians should not dismiss patients from their practice because of opioid use disorder because this can adversely affect patient safety.
Medication treatment of opioid use disorder has been associated with reduced risk for overdose and overall deaths. Identification of opioid use disorder represents an opportunity for a clinician to initiate potentially life-saving interventions, and should the clinician collaborate with the patient regarding their safety to increase the likelihood of successful treatment.
For pregnant persons with opioid use disorder, medication
          for opioid use disorder (buprenorphine or methadone) is the recommended therapy and should
          be offered as early as possible in pregnancy to prevent harms to both the patient and the
          fetus.
Clinicians unable to provide treatment themselves should arrange for patients with opioid use disorder to receive care from a substance use disorder treatment specialist, such as an office-based buprenorphine or naltrexone treatment provider, or from an opioid treatment program certified by Substance Abuse and Mental Health Services Administration to provide methadone or buprenorphine for patients with opioid use disorder.
All clinicians, and particularly clinicians prescribing opioids in communities without sufficient treatment capacity for opioid use disorder, should obtain a waiver to prescribe buprenorphine for opioid use disorder.
Clinicians prescribing opioids should identify treatment resources for opioid use disorder in the community, establish a network of referral options that span the levels of care that patients might need to enable rapid collaboration and referral, when needed, and work together to ensure sufficient treatment capacity for opioid use disorder at the practice level.
Although identification of an opioid use disorder can alter the expected benefits and risks of opioid therapy for pain, patients with co-occurring pain and opioid use disorder require ongoing pain management that maximizes benefits relative to risks.
Management of Opioid Misuse that Does Not Meet Criteria for Opioid Use Disorder
Clinicians can have challenges distinguishing between opioid misuse behaviors without opioid use disorder and mild or moderate opioid use disorder. For patients with opioid misuse that does not meet criteria for opioid use disorder (e.g., taking opioids in larger amounts than intended without meeting other criteria for opioid use disorder), clinicians should reassess the patient's pain, ensure that therapies for pain management have been optimized (see Recommendation 2), discuss with patients, and carefully weigh benefits and risks of continuing opioids at the current dosage (see Recommendation 5). For patients who choose to but are unable to taper, clinicians may reassess for opioid use disorder and offer buprenorphine treatment or refer for buprenorphine or methadone treatment if criteria for opioid use disorder are met. Even without a diagnosis of opioid use disorder, transitioning to buprenorphine for pain can also be considered given reduced overdose risk with buprenorphine compared with risk associated with full agonist opioids (see Recommendation 5).
Pain Management for Patients with Opioid Use Disorder
Although identification of an opioid use disorder can alter the expected benefits and risks of opioid therapy for pain, patients with co-occurring pain and substance use disorder require ongoing pain management that maximizes benefits relative to risks. Clinicians should use nonpharmacologic and nonopioid pharmacologic pain treatments as appropriate (see Recommendations 1 and 2) to provide optimal pain management [11]. For patients with pain who have an active opioid use disorder but are not in treatment, clinicians should consider buprenorphine or methadone treatment for opioid use disorder, which can also help with concurrent management of pain [11]. For patients who are treated with buprenorphine for opioid use disorder and experience acute pain, clinicians can consider temporarily increasing the buprenorphine dosing frequency (e.g., to twice a day) to help manage pain, given the duration of effects of buprenorphine is shorter for pain than for suppression of withdrawal [11,12]. For severe acute pain (e.g., from trauma or unplanned major surgery) in patients receiving buprenorphine for opioid use disorder, clinicians can consider additional as-needed doses of buprenorphine. In supervised settings, adding a short-acting full agonist opioid to the patient's regular dosage of buprenorphine can be considered without discontinuing the patient's regular buprenorphine dosage; however, if a decision is made to discontinue buprenorphine to allow for more mu-opioid receptor availability, patients should be monitored closely because high doses of a full agonist opioid might be required, potentially leading to oversedation and respiratory depression as buprenorphine's partial agonist effect lessens. For patients receiving naltrexone for opioid use disorder, short-term use of higher-potency nonopioid analgesics (e.g., NSAIDs) can be considered to manage severe acute pain. Patients receiving methadone for opioid use disorder who require additional opioids as treatment for severe acute pain management should be carefully monitored, and when feasible should optimally be treated by a clinician experienced in the treatment of pain in consultation with their opioid treatment program. [11]. The American Society of Addiction Medicine National Practice Guideline for the Treatment of Opioid Use Disorder (2020 Focused Update) provides additional recommendations for the management of patients receiving medications for opioid use disorder who have planned surgeries for which nonopioid therapies are not anticipated to provide sufficient pain relief [11].


RESPONSE TO THE CDC'S OPIOID PRESCRIBING GUIDELINE UPDATE



It is important to note that the CDC's guidelines are voluntary, and the changes may not result in changes to state laws and rules established to restrict opioid prescribing and help curb opioid misuse following publication of the 2016 guideline. The 2022 draft guideline emphasizes prescriber decision-making and access to necessary opioid analgesics to address unrelenting pain. The guideline states that some policies have extended even beyond the 2016 recommendations, contributing to patient harm, including untreated and undertreated pain, serious withdrawal symptoms, worsening pain outcomes, psychological distress, overdose, and suicidal ideation and behavior [2]. However, state governments seem reluctant to make similar changes, especially as opioid overdose deaths have increased [13].
The American Academy of Pain Medicine, which had expressed dismay with the 2016 CDC guideline and how it was misapplied by insurance companies, state governments, and healthcare organizations, indicated general support for the 2022 revision [14].


138. IDENTIFICATION OF DRUG DIVERSION/SEEKING BEHAVIORS



Urine drug tests can give insight into patients who are misusing opioids. A random sample of urine drug test results from 800 pain patients treated at a Veterans Affairs facility found that 25.2% were negative for the prescribed opioid while 19.5% were positive for an illicit drug/unreported opioid [15]. Negative urine drug test results for the prescribed opioid do not necessarily indicate diversion but may indicate the patient halted his/her use due to side effects, lack of efficacy, or pain remission. The concern arises over the increasingly stringent climate surrounding clinical decision-making regarding aberrant urine drug test results and that a negative result for the prescribed opioid or a positive urine drug test may serve as the pretense to terminate a patient rather than guide him/her into addiction treatment or an alternative pain management program; the CDC states that "clinicians should not dismiss patients from care on the basis of a toxicology test result. Dismissal could have adverse consequences for patient safety, potentially including the patient obtaining opioids from alternative sources and the clinician missing opportunities to facilitate treatment for a substance use disorder" [2].
In addition to aberrant urine screens, there are certain
      behaviors that are suggestive of an emerging opioid use disorder. The most suggestive
      behaviors are [4,16,17]: 
	Selling medications
	Prescription forgery or alteration
	Injecting medications meant for oral use
	Obtaining medications from nonmedical sources
	Resisting medication change despite worsening function or significant negative
            effects
	Loss of control over alcohol use
	Using illegal drugs or non-prescribed controlled substances
	Recurrent episodes of: 	Prescription loss or theft
	Obtaining opioids from other providers in violation of a treatment
                  agreement
	Unsanctioned dose escalation
	Running out of medication and requesting early refills





Behaviors with a lower level of evidence for their association
      with opioid misuse include [4,16,17]: 
	Aggressive demands for more drug
	Asking for specific medications
	Stockpiling medications during times when pain is less severe
	Using pain medications to treat other symptoms
	Reluctance to decrease opioid dosing once stable
	In the earlier stages of treatment: 	Increasing medication dosing without provider permission
	Obtaining prescriptions from sources other than the pain provider
	Sharing or borrowing similar medications from friends/family







This CDC video addresses the various risk factors likely to increase susceptibility to opioid-associated harms and suggests strategies for mitigating these risks.
      
        To see this media go to  
        http://www.NetCE.com/activities/ using a browser that supports Adobe Flash.
      
[image: IDENTIFICATION OF DRUG DIVERSION/SEEKING BEHAVIORS]



139. FEDERAL AND STATE LAW



In response to the rising incidence in prescription opioid misuse, dependence, diversion, and overdose, in 2018 the FDA mandated opioid-specific REMS (i.e., Opioid Analgesic REMS or OA REMS) to reduce the potential negative patient and societal effects of prescribed opioids. Other elements of opioid risk mitigation include the FDA partnering with other governmental agencies, state professional licensing boards, and societies of healthcare professionals to help improve prescriber knowledge of appropriate and safe opioid prescribing and safe home storage and disposal of unused medication [18].
Several regulations and programs at the state level have been enacted in an effort to reduce prescription opioid abuse, diversion, and overdose, including [19]:
  
	Physical examination required prior to prescribing
	Tamper-resistant prescription forms
	Pain clinic regulatory oversight
	Prescription limits
	Prohibition from obtaining controlled substance prescriptions from multiple providers
	Patient identification required before dispensing
	Immunity from prosecution or mitigation at sentencing for individuals seeking assistance during an overdose


CONTROLLED SUBSTANCES LAWS/RULES



The U.S. Drug Enforcement Administration (DEA) is
        responsible for formulating federal standards for the handling of controlled substances. In
        2011, the DEA began requiring every state to implement electronic databases that track
        prescribing habits, referred to as PDMPs. Specific policies regarding controlled substances
        are administered at the state level [19].
According to the DEA, drugs, substances, and certain chemicals used to make drugs are classified into five distinct categories or schedules depending upon the drug's acceptable medical use and the drug's abuse or dependency potential [20]. The abuse rate is a determinate factor in the scheduling of the drug; for example, Schedule I drugs are considered the most dangerous class of drugs with a high potential for abuse and potentially severe psychologic and/or physical dependence.

STATE-SPECIFIC LAWS AND RULES



Most states have established laws and rules governing the prescribing and dispensing of opioid analgesics. It is each prescriber's responsibility to have knowledge of and adhere to the laws and rules of the state in which he or she prescribes.

Arkansas Laws and Rules



An excerpt from the Arkansas Code rules and regulations relating to the regulation of
        controlled substances is available by clicking here.



Colorado Laws and Rules



An excerpt from the Colorado Revised Statutes relating to the electronic prescription
        drug monitoring program and the full Guidelines for the Safe
          Prescribing and Dispensing of Opioids are available by clicking here.



Michigan Laws and Rules



A summary of legislation enacted in Michigan to curb substance abuse and drug
        diversion is available by clicking here.



Nebraska Laws and Rules



An excerpt reprinted from the Nebraska Revised Statutes 71-2454 and 71-2455 is available
        by clicking here.



New Jersey Laws and Rules



An excerpt from the New Jersey Administrative Code Title 13, Chapter 45A, Prescription Monitoring Program is available by clicking
        here.



New Mexico Laws and Rules



An excerpt from the New Mexico Administrative Code Title 16, Chapter 10, Part 14:
        Management of Pain and Other Conditions with Controlled Substances is available by clicking
        here.



New York Laws and Rules



An excerpt from the New York Code, Rules, and Regulations relating to the regulation of
        controlled substances is available by clicking here.



Vermont Laws and Rules



Information on use of the Vermont Prescription Monitoring System (VPMS) is available by
        clicking here.



Washington Laws and Rules



Laws governing the prescribing of opioids in the state of Washington are available by
        clicking here.



Wisconsin Laws and Rules



The Wisconsin Medical Examining Board Opioid Prescribing Guideline is available by
        clicking here.




140. PATIENT EDUCATION ON THE USE AND DISPOSAL OF OPIOIDS



Patients and caregivers should be counseled regarding the safe use and disposal of opioids. As part of its mandatory OA REMS for extended-release/long-acting opioids (discussed later in this course), the FDA requires a patient counseling document with information on the patient's specific medications, instructions for emergency situations and incomplete pain control, and warnings not to share medications or take them unprescribed. A copy of this form may be accessed online at https://www.opioidanalgesicrems.com/Resources/Docs/patient_counseling_document.pdf [21].
When prescribing opioids, clinicians should counsel patients
      on the following [18]: 
	Importance of adherence to prescribed dosing regimen
	Patients should use the least amount of medication necessary to treat pain and for
            the shortest amount of time
	The risk of serious adverse events that can lead to death
	The risk of addiction that can occur even when product is used as recommended
	Known risk factors for serious adverse events, including signs and symptoms of
            overdose and opioid-induced respiratory depression, GI obstruction, and allergic
            reactions, among others
	The most common side effects, along with the risk of falls, working with heavy
            machinery, and driving
	When to call the prescriber (e.g., managing adverse events, ongoing pain)
	How to handle missed doses
	The importance of full disclosure of all medications and supplements to all
            healthcare professionals and the risks associated with the use of alcohol and other
            opioids/benzodiazepines
	Product-specific concerns, such as not to crush or chew ER products; transdermal
            systems and buccal films should not be cut, torn, or damaged before use, etc.
	How to safely taper dose to avoid withdrawal symptoms
	Safe storage and disposal, risks of theft by family members and household
            visitors
	Never share any opioid analgesic with another person
	How and when to use naloxone products and their various means of
            administration
	Seeking emergency medical treatment if an opioid overdose occurs
	How to report adverse events and medication errors to FDA


In addition, in July 2025, the FDA announced that all opioid manufacturers must change safety labels (within 30 days) with new evidence regarding long-term use of opioids. The change is intended to assist healthcare professionals and patients to make fully informed treatment decisions when considering or already taking opioids for an extended period of time. The labeling changes must include the following [22]:
  
	Clearer risk information: A summary of study results showing the estimated risks of addiction, misuse, and overdose during long-term use.
	Dosing warnings: Stronger warnings that higher doses come with greater risks and that those risks remain over time.
	Clarified use limits: Removing language which could be misinterpreted to support using opioid pain medications over indefinitely long duration
	Treatment guidance: Labels will reinforce that long-acting or extended-release opioids should only be considered when other treatments, including shorter-acting opioids, are inadequate.
	Safe discontinuation: A reminder not to stop opioids suddenly in patients who may be physically dependent, as it can cause serious harm.
	Overdose reversal agents: Additional information on medications that can reverse an opioid overdose.
	Drug interactions: Enhanced warning about combining opioids with other drugs that slow down the nervous system—now including gabapentinoids.
	More risks with overdose: New information about toxic leukoencephalopathy—a serious brain condition that may occur after an overdose.
	Digestive health: Updates about opioid-related problems with the esophagus.


There are no universal recommendations for the proper disposal
      of unused opioids, although efforts toward patient education on what to do with unused or
      expired medications have increased in recent years. According to the FDA, the best way to
      dispose of most types of unused or expired medications (both prescription and
      over-the-counter) is to immediately use a take-back option, such as a designated take-back
      location or by mailing medications back using a prepaid drug mail-back envelope. As of April
      2025, the FDA began requiring OA REMS Program Companies to provide prepaid mail-back envelopes
      upon request to pharmacies and other dispensers of opioid analgesics to improve proper and
      equitable disposal of this class of drugs [23].
If these options are not available, it is recommended to consult the list of medications recommended for disposal by flushing down the toilet. For example, the FDA recommends that certain medications, including oxycodone/acetaminophen (Percocet), oxycodone (OxyContin tablets), and transdermal fentanyl patches (Duragesic Transdermal System), be flushed down the toilet instead of thrown in the trash. Patients should be advised to flush prescription drugs down the toilet only if the label or accompanying patient information specifically instructs doing so. If medication is not on the flush list, it is recommended to mix the medication with an undesirable substance (e.g., cat litter, dirt, used coffee grounds), and put it into an impermeable, nondescript container (e.g., disposable container with a lid or a sealed bag) before throwing in trash at home. Any personal information should be obscured or destroyed [23,24].
CONSIDERATIONS FOR NON-ENGLISH-PROFICIENT PATIENTS



For patients who are not proficient in English, it is important that
        information regarding the risks associated with the use of opioids and available resources
        be provided in their native language, if possible. When there is an obvious disconnect in
        the communication process between the practitioner and patient due to the patient's lack of
        proficiency in the English language, an interpreter is required. Interpreters can be a
        valuable resource to help bridge the communication and cultural gap between patients and
        practitioners. Interpreters are more than passive agents who translate and transmit
        information back and forth from party to party. When they are enlisted and treated as part
        of the interdisciplinary clinical team, they serve as cultural brokers who ultimately
        enhance the clinical encounter. In any case in which information regarding treatment options
        and medication/treatment measures are being provided, the use of an interpreter should be
        considered. Print materials are also available in many languages, and these should be
        offered whenever necessary.


141. DISPARITIES IN PAIN MANAGEMENT



At greatest risk of unrelieved pain from stigma and bias are children, the elderly, racial and ethnic minorities, active duty or military veterans, and those with cancer, HIV, or sickle cell disease. Pain undertreatment in Black patients is especially widespread, from prevalent misperceptions (often unconscious) that this group has higher pain tolerance and is more likely to abuse their opioid prescription [25]. As a result, prescribers, dispensers, and administrators would benefit from considering both the tenets of appropriate opioid prescribing and the impact of culture on experiences of pain and effective pain management.
It is clear that health disparities exist among racial and ethnic minority groups, and this is true for pain management services and medications. A large-scale national study in the United States found racial differences in the prescription of analgesics for patients with migraine, low back pain, and bone fractures [26]. Specifically, Black Americans were less likely to be prescribed analgesics for their pain compared with their White counterparts. Racial minority patients are also more likely to experience longer wait times for medication compared with White patients [27].
Analysis of a national dataset found that Black Americans were less likely to be prescribed opioids for back pain and abdominal pain compared with non-Hispanic White Americans [28]. The authors speculate that racial biases may influence prescribing behaviors. An examination of Medicaid patients who received epidural analgesia during vaginal childbirth also found statistically significant racial/ethnic differences [29]. In this study, 59.6% of the White patients received epidural analgesia, compared with 49.5% of Black Americans, 48.2% of Asians, and 35.2% of Hispanics. Even after the researchers controlled for age, urban/rural residence, and the availability of anesthesiologists, race and ethnicity still predicted epidural analgesia prescribing trends [29].
In a meta-analysis of ethnicity and pain management researchers found that professionals under-rated ethnic minority patients' levels of pain and were less likely to indicate their pain scores on their charts compared with their White counterparts [30]. In addition, Black American and Hispanic patients were less likely to have been given analgesics than White patients.
Studies have not definitively isolated the factors that contribute to these disparities. One of the challenges in understanding health disparities, and particularly pain management disparities, is the fact that racial and ethnic minority groups are heterogeneous [31,32]. Healthcare professional barriers may include professionals' beliefs about appropriate pain management; lack of training and knowledge about the intersection of pain and culture, race, and ethnicity; lack of culturally sensitive assessment for pain; and expectations about racial and ethnic minority pain patients based on stereotypes [33]. Consequently, practitioners may underestimate and minimize racial minority patients' pain experiences. In a qualitative study, Native American individuals described their complaints of pain being dismissed, receiving inadequate care, and neglected aftercare [34].
Studies have also shown that the language and race/ethnicity of the healthcare professional influences pain management. For example, the ratings of pain tend to be comparable when the patient and healthcare provider speak the same language. When there is a native language, pain ratings tend to diverge. When literacy and language barriers are eliminated, assessment and treatment improve and racial and ethnic minority patients with pain fare better [35]. In addition, healthcare professionals' level of empathy appears to increase when the patient and healthcare professional share the same skin color or are of the same ethnic group [36,37].
It is important to note that disparities in pain management
      are not typically intentional. Instead, they are the result of a myriad of issues, including
      healthcare system, socioeconomic, and cultural factors. However, prescriber and dispenser
      unconscious bias can contribute to the undertreatment of pain in certain groups. Promoting
      positive emotions such as empathy and compassion can help reduce implicit biases. This can
      involve strategies like perspective taking and role playing [38]. In a study examining analgesic prescription disparities, nurses were
      shown photos of White or Black American patients exhibiting pain and were asked to recommend
      how much pain medication was needed; a control group was not shown photos. Those who were
      shown images of patients in pain displayed no differences in recommended dosage along racial
      lines; however, those who did not see the images averaged higher recommended dosages for White
      patients compared with Black patients [39].
      This suggests that professionals' level of empathy (enhanced by seeing the patient in pain)
      affected prescription recommendations.

142. CONCLUSION



Opioid analgesics are approved by the FDA for the treatment of moderate or severe pain. However, individual patients differ greatly in clinical response to different opioid analgesics, and patient populations show widely variable response to the same opioid and dose. These response variations make opioid prescribing challenging. Further, the important role of opioid analgesics is broadly accepted in acute pain, cancer pain, and palliative and end-of-life care, but it is controversial for the management of chronic noncancer pain. Previous opioid prescribing guidelines have been criticized for lacking a patient-centered approach and failing to emphasize individualization of therapy. This prompted the 2022 revision of the CDC's opioid prescribing guidelines, which is outlined in this course.
Opioids are not a panacea for pain, nor are they safe and effective for every patient. However, they can be a useful tool, and knowledge of medical advances can give clinicians greater confidence to safely and effectively prescribe these drugs.
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. The patient’ right to care that is considerate and respectful of his or her personal values and beliefs;

b, The patient’ right to be informed about and participate in decisions regarding his or her care;

. The patient’ right to participate in ethical questions that arise in the course of his or her care, including issues of conflict
resolution, withholding resuscitative services, forgoing or withdraval of ife-sustaining treatment, and participation in
investigational studies or clinical trials;

Although there are many standards to the Joint Commission Accreditation of Healthcare Organization’s Chapter on Patient Rights,
the following standards address what the JCAHO requires specifically regarding ethical issues:

Standard:

RL1 requires that the hospital addres ethical issuesin providing patient care.

‘The intent of thisstandard includes:

d. The patient’ right to reasonable access to care;

€. The patient’ right to security and personal privacy and confidentiality of information;

£, The issue of designating a decision maker in case the patient is incapable of understanding a propased treatment
or procedure oris unable to communicate his or her wishes regarding care;

& The hospital’s method of informing the patient of these issues identified in the intent;

h. The hospital’s method of educating staff about patient rights and their role in supporting those rights; and
The patient’ right to access protective services.

'RL1.2.3 Patients ae involved in resolving dilemmas about care decision.

Examplesof Inplenentation:
The hospital has a multidisciplinary committee or designated individual who reviews and assesses reports of dilemmas
in patient care (for example, between family members) and applies hospital policies and procedures to help in conflict
resolution.

2. Hospital policy directs clinicians to refer family members to appropriate clergy or other organization spiritual advisor
for consultation when the issue of withholding resuscitative services arises.

'RL1.2.4 The hospital addresses advance directives.

‘Example of Implementation:

The hospitals policies and procedures require that a patient be told his or her right to make advance directives. The discussion is facilitated
by authorized staff members who have specific training i this area or b the atending physician. The course of iscusion, including any
educational materials used, and it outcome is documented in the medical ecord. Only the patient may review and modlify the advance
directives any time throughout the episode of care.

RL1.2.5 The hospital addresses withholding resuscitative services.

'RL1.2.6 The hospital addresses forgoing or withdrawing life-sustaining treatment.

RL1.2.7 The hospital addresses care at the end-oflfe.

Intent and Example:

No single process can anticipate al o the stuations in which such decisions must be made. This s allthe more reason why it is important.
for the hospial o develop a collaborative framework for making these difficult decisions. The framenwork established by the hospital:

 Offers guidance to health professionals on the ethical and legal issues involved in these decisions and decreases their
uncertainty about the practices permitted by the hospital;

 Sensitively addresses issues such as autopsy and organ donation;

 Respects the patient’s values, eligion, and philosophy;

 Involves the patient and, where appropriate, the family in every aspect of care;

 Responds to the psychologic, social emotional, spiitual and cultural concerns of the patient and family;

And in end-oflfe situations, the framework guides staf to:

* Provide appropriate treatment for any primary and secondary symptoms, according to the wishes of the patient or the
surrogate decision maker:

 Manage pain aggressively and effectively;

 Sensitively address issues such as autopsy and organ donation;

* Respect the patient’s values, religion, and philosophy;

* Involve the patient and, where appropriate, the family in every aspect of care; and

* Respond to the psychological, social, emotional, spiritual, and cultural concerns of the patient and the family.





