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Course Objective
The purpose of the course is to provide physicians with 
the information necessary to perform moderate sedation 
safely and according to existing guidelines in order to 
facilitate better patient care.

Learning Objectives
Upon completion of this course, you should be able to:

 1. Define moderate sedation, including its goals  
and objectives.

 2. Adhere to guidelines for moderate sedation,  
especially those developed for one’s particular 
specialty/setting.

 3. Describe the necessary patient assessment and 
monitoring before, during, and after a procedure 
requiring sedation.

 4. List the most commonly used pharmacologic 
agents used for moderate sedation and their  
advantages and disadvantages.

 5. Select the optimal moderate sedation agent(s) 
based on patient characteristics and the setting.

 6. Discuss the most common complications  
occurring during or after moderate sedation  
and their appropriate management.

 7. Discuss risk management issues related to  
moderate sedation.

Sections marked with this sym-
bol include evidence-based practice 
recommen dations. The level of evi-
dence and/or strength of recommenda-
tion, as provided by the evidence-based 

source, are also included so you may determine the 
validity or relevance of the information. These sections 
may be used in conjunction with the course material 
for better application to your daily practice.
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INTRODUCTION

The use of moderate sedation for therapeutic and 
diagnostic procedures has increased substantially 
over the past few decades, primarily because of 
changes in healthcare delivery and advances in 
technology that have moved many surgical pro-
cedures out of the traditional operating room. A 
report on healthcare utilization showed that the 
rates of some inpatient procedures remained the 
same over time, while the rates of many ambulatory 
surgeries increased significantly [1]. Between 2010 
and 2019, the rate of outpatient surgeries occur-
ring in ambulatory surgery centers increased from 
48% to 60% [2]. The number of minor procedures 
done in physicians’ offices increased to about 10 
million in 2005, and it has been estimated that 
approximately 17% to 24% of all elective ambu-
latory procedures are now done in an office-based 
setting [3; 4; 5]. The expansion of surgery beyond 
the operating room has implications for patient 
safety, with the safe and effective administration of 
anesthesia—comparable to that in a hospital—a 
paramount concern.

Moderate sedation is the preferred anesthesia for 
many procedures performed outside of the operat-
ing room and is also routinely provided as part of 
emergency care [6; 7]. This level of sedation has 
the main advantage of a more rapid return to the 
patient’s presedation status compared with other, 
deeper levels of sedation/anesthesia [6]. In addi-
tion, there are few side effects and complications 
[6]. For these reasons, as well as for patient comfort 
and convenience, moderate sedation is used for a 
wide variety of diagnostic and therapeutic proce-
dures in diverse specialty areas and settings. This 
widespread use calls for education for physicians 
in a broad array of specialties.

This course focuses primarily on moderate sedation 
in the endoscopy and emergency settings. The 
course provides minimal information on moderate 
sedation in the office-based setting and does not 
address moderate sedation for critically ill patients 
in an intensive care unit or in dental practices.

OVERVIEW OF  
MODERATE SEDATION

DEFINITION OF MODERATE SEDATION
The terminology used to describe achieving a mod-
erate level of anesthesia has evolved since the mid-
1980s. “Conscious sedation” was once the primary 
term used to define the act of giving patients seda-
tives and analgesia. The term was first used in the 
dental setting to describe a lightly sedated patient 
[8]. The term began to be used in other settings 
but was used to describe various levels of sedation, 
making the phrase confusing, as well as oxymoronic 
[9]. In 1998, the American College of Emergency 
Physicians (ACEP) published a policy statement 
on the use of “procedural sedation and analgesia,” 
which it defined as “a technique of administering 
sedatives, analgesics, and/or dissociative agents to 
induce a state that allows the patient to tolerate 
unpleasant procedures while maintaining cardio-
respiratory function;” the policy has been updated 
several times [7; 10]. In 2001, the Joint Commis-
sion replaced “conscious sedation” with “moderate 
sedation/analgesia” [9]. Emergency department 
physicians continue to use the phrase “procedural 
sedation and analgesia” when referring to general 
instances of using sedation for procedures and have 
been encouraged to use “moderate sedation” for 
describing specific practices [9].

The level of sedation defined by the ACEP is 
“moderate” on the American Society of Anes-
thesiologists’ (ASA’s) continuum of anesthesia, 
which ranges from minimal (anxiolysis) to general 
anesthesia (Table 1) [11]. As defined by the ASA, 
moderate sedation describes a person who can 
respond purposefully to verbal or tactile stimula-
tion (with reflex withdrawal from a painful stimulus 
not considered to be a purposeful response) [11]. 
No interventions are needed to maintain a patent 
airway, spontaneous ventilation is adequate, and 
cardiovascular function is usually maintained [11]. 
For consistency, the term “moderate sedation” is 
used throughout this course. 
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The ASA emphasizes that moderate sedation is 
distinct from monitored anesthesia care (MAC), 
which “allows for the safe administration of a maxi-
mal depth of sedation in excess of that provided 
during moderate sedation” [12]. According to the 
ASA, the following are essential components of 
MAC [12]: 

• Anesthesia assessment and management  
of a patient’s actual or anticipated  
physiological derangements or medical  
problems that may occur during a  
diagnostic or therapeutic procedure

• A clinician prepared and qualified to  
convert to general anesthesia when  
necessary

• A clinician qualified to intervene to  
rescue a patient’s airway from any  
sedation-induced compromise

In contrast, moderate sedation is not expected to 
induce sedation deep enough to impair the patient’s 
respiratory function or ability to maintain the 
integrity of his or her airway [12].

Across clinical settings, the goals of moderate seda-
tion are to relieve anxiety, discomfort, or pain in 
order to allow patients to tolerate an unpleasant 
diagnostic or therapeutic procedure, to facilitate 
the successful performance of such a procedure, 
and to ensure the patient’s return to a state safe 
for discharge [7; 11; 13].

SETTINGS FOR MODERATE SEDATION
As noted, the emergency department is one of the 
primary settings for the administration of moderate 
sedation. Within this setting, relocation of joints, 
fracture care, wound management, removal of 
foreign objects, cardioversion, and repair of facial 
lacerations have been the procedures most com-
monly performed with moderate sedation for both 
adults and children [14; 15]. With advances in 
technology and the introduction of new sedative 
drugs, the use of moderate sedation has expanded. 
Moderate sedation is now used to perform a 
range of therapeutic and diagnostic procedures in 
ambulatory care centers, other outpatient settings, 
radiology suites, and physician offices. Moderate 
sedation has become the preference for procedures 

DEFINITION OF GENERAL ANESTHESIA AND LEVELS OF SEDATION/ANALGESIA

Parameter Level of Sedation/Analgesia

Minimal (Anxiolysis) Moderate Deep General Anesthesia

Responsiveness Normal response to 
verbal stimulation

Purposefula response 
to verbal or tactile 
stimulation

Purposefula response 
after repeated or painful 
stimulation

Unarousable, even  
with painful stimulus

Airway Unaffected No intervention 
required

Intervention may be 
required

Intervention often 
required

Spontaneous 
ventilation

Unaffected Adequate May be inadequate Frequently inadequate

Cardiovascular 
function

Unaffected Usually maintained Usually maintained May be impaired

aReflex withdrawal from a painful stimulus is not considered a purposeful response.

Source: Reprinted with permission from American Society of Anesthesiologists. Practice guidelines for moderate procedural  
sedation and analgesia 2018: a report by the American Society of Anesthesiologists Task Force on Moderate Procedural  
Sedation and Analgesia, the American Association of Oral and Maxillofacial Surgeons, American College of Radiology,  
American Dental Association, American Society of Dentist Anesthesiologists, and Society of Interventional Radiology. 
Anesthesiology. 2018;128(3):437-479. Table 1
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that were once done with no sedation as well as 
for procedures that were once done with a general 
anesthetic. It is sometimes used to supplement 
local or regional anesthesia, as in the treatment 
of wounds or the injection of local anesthetics in 
a painful area [7; 16].

In large part, the use of moderate sedation has 
increased in response to the demands of patients 
who want procedures to be pain-free yet do not 
want the life disruption caused by the use of a 
general anesthetic. As a result, moderate seda-
tion is now used for a wide variety of procedures  
(Table 2) [6; 14; 15; 16; 19; 20; 21]. 

Among the diagnostic procedures for which mod-
erate sedation is most commonly used are routine 
endoscopic examinations, the number of which has 
escalated because of their value in colorectal can-
cer screening [23]. According to a 2006 survey of 
American Society for Gastrointestinal Endoscopy 
(ASGE) members, 45% of the 724 respondents did 
not routinely offer unsedated endoscopic proce-
dures and more than 70% said they would choose 

to be sedated for a routine endoscopic procedure 
[23]. In a more recent survey of American College 
of Gastroenterology (ACG) physician members, 
more than 98% of 1,353 respondents said they used 
sedation during their endoscopic procedures [24]. 
People scheduled for endoscopic procedures have 
come to expect sedation; in the ASGE survey, lack 
of patient acceptance was the most common reason 
given for not offering unsedated endoscopy [23].

PATIENT AND CLINICIAN 
SATISFACTION WITH  
MODERATE SEDATION
Rates of patient satisfaction after procedures with 
moderate sedation have been high. A systematic 
review of randomized trials in which moderate 
sedation was compared with no sedation (or pla-
cebo) for endoscopic procedures (36 studies; 3,918 
patients) demonstrated that sedation improved 
patient satisfaction and willingness to have the 
procedure repeated [25]. In a study of moderate 
sedation for endobronchial ultrasound-guided 
transbronchial needle aspiration, which has typi-
cally been done with a general anesthetic, 98% 
of patients were satisfied with the procedure [19]. 
In another study, more than 98% of women who 
had moderate sedation for an office-based opera-
tive hysteroscopic procedure were satisfied [26]. 
It is important to note that patient satisfaction 
has varied according to the drug used, as will be 
discussed later in this course.

Clinician satisfaction with the use of moderate 
sedation has been studied less than patient satisfac-
tion. However, physician satisfaction with moder-
ate sedation can be inferred from the overwhelming 
percentage (more than 98%) of endoscopists who 
use moderate sedation rather than no sedation 
[24]. In addition, one systematic review (36 stud-
ies) showed a high level of physician satisfaction 
with moderate sedation for endoscopic procedures 
[25]. In the emergency department setting, clini-
cian satisfaction has been evaluated with regard to 
specific drugs for sedation.

EXAMPLES OF PROCEDURES FOR WHICH 
MODERATE SEDATION IS COMMONLY USED

Ambulatory spinal surgery
Angiography
Breast biopsy
Bronchoscopy
Cardiac catheterization
Cardioversion
Cystoscopy
Diagnostic radiography
Dressing changes
Gastrointestinal endoscopy
Gynecologic procedures
Interventional radiography
Joint/fracture reduction
Laceration repair
Lumbar puncture
Plastic surgery
Removal of a foreign body
Removal of pins, wires, or screws
Wound management

Source: [6; 14; 15; 16; 19; 20; 21] Table 2
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GUIDELINES FOR  
MODERATE SEDATION
The ASA has established comprehensive guide-
lines for the safe and effective use of moderate 
sedation by practitioners who are not specialists in 
anesthesia [11]. These guidelines include recom-
mendations for preparation of the patient before 
the procedure, patient monitoring during the 

procedure, and patient care after the procedure. 
The American Medical Association (in collabora-
tion with the American College of Surgeons) has 
addressed the use of moderate sedation broadly in 
its core principles for office-based surgery, which 
state a goal of promoting “consistency in the safety 
and quality” of office procedures that involve the 
use of all levels of anesthesia, including moderate 
sedation (Table 3) [27]. 

AMERICAN MEDICAL ASSOCIATION OFFICE-BASED SURGERY CORE PRINCIPLES

1. Guidelines or regulations for office-based surgery should be developed by states according to levels of anesthesia 
defined by the American Society of Anesthesiologists (ASA), excluding local anesthesia or minimal sedation.

2. Physicians should select patients for office-based surgery using moderate sedation/analgesia, deep sedation/analgesia, 
or general anesthesia by criteria including the ASA Physical Status Classification System, and so document.

3. Physicians who perform office-based surgery with moderate sedation/analgesia, deep sedation/analgesia, or general 
anesthesia should have their facilities accredited by the Joint Commission, Accreditation Association for Ambulatory 
Health Care (AAAHC), American Association for Accreditation of Ambulatory Surgical Facilities (AAAASF), 
American Osteopathic Association (AOA), or by a state recognized entity, such as the Institute for Medical Quality 
(IMQ), or be state licensed and/or Medicare certified.

4. Physicians performing office-based surgery with moderate sedation/analgesia, deep sedation/analgesia, or general 
anesthesia must have admitting privileges at a nearby hospital, or a transfer agreement with another physician who 
has admitting privileges at a nearby hospital, or maintain an emergency transfer agreement with a nearby hospital.

5. States should follow the guidelines outlined by the Federation of State Medical Boards (FSMB) regarding informed 
consent.

6. For office surgery with moderate sedation/analgesia, deep sedation/analgesia, or general anesthesia, states should 
consider legally privileged adverse incident reporting requirements as recommended by the FSMB and accompanied 
by periodic peer review and a program of continuous quality improvement.

7. Physicians performing office-based surgery using moderate sedation/analgesia, deep sedation/analgesia, or general 
anesthesia must obtain and maintain board certification by one of the boards recognized by the American Board  
of Medical Specialties, AOA, or a board with equivalent standards approved by the state medical board within five 
years of completing an approved residency training program. The procedure must be one that is generally recognized 
by that certifying board as falling within the scope of training and practice of the physician providing the care.

8. Physicians performing office-based surgery with moderate sedation/analgesia, deep sedation/analgesia, or general 
anesthesia may show competency by maintaining core privileges at an accredited or licensed hospital or ambulatory 
surgical center for the procedures they perform in the office setting. Alternatively, the governing body of the office 
facility is responsible for a peer review process for privileging physicians based on nationally recognized credentialing 
standards.

9. For office-based surgery with moderate sedation/analgesia, deep sedation/analgesia, or general anesthesia, at least  
one physician who is currently credentialed in advanced resuscitative techniques must be present or immediately 
available with age- and size-appropriate resuscitative equipment until the patient has met the criteria for discharge 
from the facility. In addition, other medical personnel with direct patient contact should at a minimum be trained  
in Basic Life Support (BLS).

10. Physicians administering or supervising moderate sedation/analgesia, deep sedation/analgesia, or general anesthesia 
should have appropriate education and training.

Source: Modified, with permission from American Medical Association. Patient Safety Principles for Office-Based  
Surgery. Available at https://www.facs.org/education/patient-education/patient-safety/office-based-surgery.  Table 3
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The increasing use of moderate sedation in a wide 
variety of settings has prompted some specialty 
organizations to develop guidelines specific to a 
setting. For example, the American Gastroen-
terological Association (AGA) Institute and the 
ASGE have established guidelines on the use of 
sedation during endoscopic procedures, the ACEP 
has published guidelines on procedural sedation 
in the emergency department for adults and chil-
dren, and the American Academy of Pediatrics 
(AAP) has addressed issues particular to sedation 
for children and adolescents [7; 13; 28; 29; 30; 
31]. These targeted guidelines all echo the ASA 
recommendations.

ROLES OF HEALTHCARE 
PROFESSIONALS IN  
ADMINISTERING  
MODERATE SEDATION
The ASA has described the qualifications necessary 
for healthcare professionals to administer moderate 
sedation. In addition, guidelines developed by the 
AGA Institute, ASGE, and ACEP include recom-
mendations for the role of non-anesthesiologists 
in administering sedation within the settings of 
endoscopy and the emergency department, respec-
tively [7; 28; 31].

The ASA states that moderate sedation may be 
administered by any licensed physician (including 
dentists and podiatrists) who has been specifically 
trained to personally administer or supervise the 
administration of moderate sedation (referred to 
as a non-anesthesiologist sedation practitioner) 
[32]. A physician who administers moderate seda-
tion must not be the one who is performing the 
diagnostic or therapeutic procedure for which the 
sedation is being given [32]. Moderate sedation 
may also be administered by a licensed registered 
nurse, an advanced practice nurse, or a physician 
assistant who has been trained to give medications 
and monitor patients during moderate sedation; in 
such cases, these healthcare professionals must be 
under the direct supervision of a non-anesthesiol-
ogist sedation practitioner or an anesthesiologist 

[32]. The ASA states that the practitioner admin-
istering moderate sedation “may assist with other 
minor, interruptible tasks once the patient’s level 
of sedation/analgesia and vital signs have stabilized, 
provided that adequate monitoring for the patient’s 
level of sedation is maintained” [11].

The ASA notes that a non-anesthesiologist physi-
cian must have satisfactorily completed a formal 
training program in the safe administration of drugs 
to achieve a level of moderate sedation and in the 
recognition and rescue of patients in whom the 
level of sedation becomes deeper than intended 
[32]. Non-anesthesiologist physicians should 
be familiar with ASA documents pertaining to 
moderate sedation (i.e., “Practice Guidelines for 
Sedation and Analgesia by Non-Anesthesiologists” 
and “Continuum of Depth of Sedation: Definition 
of General Anesthesia and Levels of Sedation/
Analgesia”) and demonstrate several other defined 
skills and knowledge (Table 4) [32]. The ASA also 
states that advanced life support skills (Advanced 
Cardiac Life Support certification) are necessary in 
settings in which an individual with such skills is 
more than one to five minutes away [32]. Lastly, the 
ASA notes that practitioners who plan to admin-
ister moderate sedation to children should have 
advanced life support skills, such as those required 
for certification in Pediatric Advanced Life Sup-
port, and demonstrated knowledge of the drugs 
and monitoring specific to the pediatric setting 
[32]. For all practitioners who administer moderate 
sedation, processes should be in place to evaluate 
a practitioner’s performance as well as patient care 
outcomes at regular intervals [32]. 

In their guidelines on moderate sedation for endos-
copy, the AGA Institute and the ASGE follow the 
ASA guidelines and recommend that the use of an 
anesthesia professional be strongly considered for 
patients classified as having ASA physical status 
IV or V [28; 31]. In addition, several other patient-
related and procedure-related factors are “possible 
indications” for an anesthesia specialist, including 
a history of alcohol or substance abuse, morbid obe-
sity, neurologic disorders, and complex therapeutic 
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procedures [28; 31]. The ACEP guidelines note 
that there are no specific level A or B recommenda-
tions regarding personnel requirements needed to 
provide procedural sedation and analgesia in the 
emergency department. However, the guidelines 
state that a “nurse or other qualified individual” 
should be present during procedural sedation and 
analgesia for continuous monitoring of the patient 
in addition to the provider performing the proce-
dure (level C recommendation) [7]. The guidelines 
also state that emergency physicians working or 
consulting in the emergency department should 
coordinate procedures that require administration 
of procedural sedation and analgesia [7]. All clini-
cians providing moderate sedation must be trained 
to administer drugs to achieve a desired level of 
sedation, monitor patients and maintain a desired 
level of sedation, and manage complications [7]. In 

2011, the ACEP published comprehensive recom-
mendations for physician credentialing, privileg-
ing, and practice; the ACEP also strongly supports 
the administration of propofol, ketamine, and 
other sedatives by qualified emergency department 
nurses under the direct supervision of a privileged 
emergency physician [7; 33]. The AAP guidelines 
note similar requirements for training and add that 
clinicians must have training in how to oxygenate 
a child in whom airway obstruction or apnea devel-
ops and in advanced pediatric airway skills [13].

Much controversy has surrounded the administra-
tion of one sedation drug—propofol—by non-
anesthesiologist physicians. When propofol was 
first approved, a black box warning was required 
on its label noting that use of the drug was limited 
to clinicians trained in general anesthesia [34]. 

SPECIFIC KNOWLEDGE AND SKILLS NEEDED TO ADMINISTER  
OR SUPERVISE THE USE OF MODERATE SEDATION

A physician or other healthcare professionala must be able to:

Follow the appropriate methods to obtain informed consent.

Assess a patient’s risk and comorbidities (through history-taking and physical examination) and recognize patients for 
whom an anesthesia professional should provide sedation.

Assess a patient’s risk for aspiration of gastric contents (as described in the “ASA Practice Guidelines for Preoperative 
Fasting”).

Describe the pharmacologic profile of all sedative and analgesic drugs used to achieve a level of moderate sedation and  
the pharmacologic antagonists to these sedative and analgesic drugs, as well as vasoactive drugs and antiarrhythmics.

Describe the benefits and risks of supplemental oxygen.

Demonstrate proficiency in airway management with facemask and positive pressure ventilation.

Monitor physiologic variables (such as blood pressure, respiratory rate, oxygen saturation by pulse oximetry, electro-
cardiographic monitoring [including recognition of the most common arrhythmias], depth of sedation, and capnography).

Understand the importance of continuous use of appropriately set audible alarms on physiologic monitoring equipment.

Document the drugs administered, the patient’s physiologic condition, and the depth of sedation at regular intervals 
throughout the period of sedation and analgesia, using a graphical, tabular, or automated record.
aA licensed registered nurse, an advanced practice nurse, or a physician assistant who has been trained to give  
medications and monitor patients during moderate sedation

Source: [32]  Table 4
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RECOMMENDATIONS FOR NON-ANESTHESIOLOGIST ADMINISTRATION  
OF PROPOFOL FOR SEDATION DURING GASTROINTESTINAL ENDOSCOPY

Safety

The safety profile of non-anesthesiologist-administered propofol sedation is equivalent to that of standard sedation with 
respect to the risks of hypoxemia, hypotension, and bradycardia for upper endoscopy and colonoscopy (grade 1B).

The safety profile of non-anesthesiologist-administered propofol sedation during endoscopic retrograde cholangiopan-
creatography and endoscopic ultrasound appears to be equivalent to that of standard sedation. However, the worldwide  
experience with non-anesthesiologist-administered propofol sedation during these procedures is insufficient to draw  
definitive conclusions about its use in these settings (grade 1C).

Efficacy

For esophagogastroduodenoscopy, colonoscopy, endoscopic retrograde cholangiopancreatography, and endoscopic ultrasound,  
the time for sedation induction is shorter with non-anesthesiologist-administered propofol sedation than with standard  
sedation (grade 1A).

When non-anesthesiologist-administered propofol sedation is used for esophagogastroduodenoscopy, colonoscopy,  
endoscopic retrograde cholangiopancreatography, or endoscopic ultrasound, the recovery time is shorter than when standard 
sedation with a narcotic and a benzodiazepine is used (grade 1A).

Patient satisfaction with non-anesthesiologist-administered propofol sedation is equivalent or slightly superior to that with 
standard sedation (grade 1A).

Cost-Effectiveness

For endoscopic retrograde cholangiopancreatography and endoscopic ultrasound, non-anesthesiologist-administered  
propofol sedation is more cost-effective than standard sedation (grade 1B).

Non-anesthesiologist-administered propofol sedation improves practice efficiency compared with standard sedation  
(grade 2C).

The use of anesthesiologist-administered propofol sedation for healthy, low-risk patients undergoing routine gastrointestinal 
endoscopy results in higher costs with no proven benefit with respect to patient safety or procedural efficacy (grade 2C).

Training

Non-anesthesiologist-administered propofol sedation requires the acquisition of skills and abilities that are distinct from 
those necessary for standard sedation. The training program should provide both didactic and practical, hands-on learning 
experiences (grade 1C).

Individuals administering propofol should be proficient in the management of upper and lower airway complications,  
including manual techniques for re-establishing airway patency, use of oral and nasal airway devices, and proper bag-mask 
ventilation. Basic life support or advanced cardiac life support certification is required. Training with life-size manikins  
and/or human simulators improves the acquisition of these skills (grade 2A).

Preceptorship is an important element of training for physicians and nursing personnel acquiring the skills to administer 
propofol (grade 2C).

Capnography reduces the occurrence of apnea and hypoxemia during endoscopic retrograde cholangiopancreatography  
and endoscopic ultrasound (grade 2B) and upper endoscopy/colonoscopy (grade 2C).

Grade 1A: Strong recommendation; can be applied to most clinical settings (randomized trials without important 
limitations); clear benefit.

Grade 1B: Strong recommendation; likely to apply to most clinical settings (randomized trials with important limitations); 
clear benefit.

Grade 1C: Intermediate strength recommendation (observational studies); recommendation may change when stronger 
evidence is available; clear benefit.

Grade 2A: Intermediate strength recommendation (randomized trials without important limitations); best action may  
differ depending on circumstances or patients’ societal values; unclear benefit.

Grade 2B: Weak recommendation (randomized trials with important limitations); alternative approaches likely to be  
better under some circumstances; unclear benefit.

Grade 2C: Very weak recommendation (observational studies); alternative approaches likely to be better under some 
circumstances; unclear benefit.

Source: Reprinted from Vargo J, Cohen LB, Rex DK, Kwo PY. Position statement: nonanesthesiologist administration  
of propofol for GI endoscopy. Am J Gastroenterol. 2009;104(12):2886-2892 with permission from Elsevier.  Table 5
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However, clinicians discovered that propofol was 
effective for moderate sedation in the endoscopy 
setting, and several studies showed that the drug 
could be administered safely by non-anesthesia 
clinicians (including specially trained nurses) [35; 
36]. The ACG petitioned the U.S. Food and Drug 
Administration (FDA) to remove the warning, but 
it was reaffirmed [34; 37]. In 2009, the Centers for 
Medicare and Medicaid Services (CMS) issued 
guidelines that followed the lines of the FDA 
warning, noting that the use of propofol consti-
tuted deep sedation and thus should be adminis-
tered only by a clinician qualified to administer 
general anesthesia [34; 38]. After appeals from 
the American Academy of Emergency Medicine 
and the emergency medicine community, CMS 
changed its ruling in 2011, allowing healthcare 
institutions to specify the qualifications for clini-
cians who administer sedation, with the policies 
based on nationally recognized guidelines [39]. 
The ACEP followed up by stating that sedation 
drugs may be given by a registered nurse or other 
qualified staff with “established competency for 
sedative administration” under direct physician 
supervision [33]. The ACEP recommends that 
patients who are given propofol should receive care 
consistent with that required for deep sedation, 
even if moderate sedation is the intention [40]. 
Additionally, a dedicated practitioner (preferably 
an anesthesiologist) should monitor the patient 
throughout the procedure when propofol is given.

The ASGE, the American Association for the 
Study of Liver Diseases (AASLD), the ACG, and 
the AGA issued a joint position statement on the 
use of propofol by non-anesthesiologists for gastro-
intestinal endoscopy [41]. The position statement 
includes recommendations regarding the safety, 
efficacy, and cost-effectiveness of endoscopist-
directed sedation with propofol, as well as guide-
lines for training (Table 5) [41].

PATIENT ASSESSMENT  
AND MONITORING

The use of moderate sedation requires careful 
patient assessment before sedation is administered, 
continuous monitoring while the patient is sedated, 
and close evaluation after the procedure. For elec-
tive procedures, the preprocedure assessment may 
be done days or weeks in advance; early assessment 
is essential for allowing time to make any necessary 
changes, such as the discontinuation of certain 
medications. Even when an early assessment has 
been done, all information should be confirmed 
during the routine assessment immediately prior to 
the procedure. Many guideline recommendations 
for the monitoring of patients before, during, and 
after a procedure with moderate sedation are based 
on expert consensus because level I and II evidence 
is lacking [7; 11; 28; 30; 31].

BEFORE SEDATION
Before moderate sedation is given, the clinician 
administering the sedation or another healthcare 
professional involved with the procedure must 
obtain the patient’s medical history and perform a 
physical examination. The clinician should focus 
on how the history and physical findings affect the 
choice of medications for sedation and the poten-
tial for complications (Table 6) [6; 7; 11; 28; 31].

History
The history should elicit the following information 
[7; 11; 28]: 

• Abnormalities of major organ systems
• Previous adverse experiences with  

any type of sedation and/or analgesia  
(including regional and general anesthesia)

• Allergies
• Medication history
• Smoking history
• Pregnancy status
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• History of substance abuse (alcohol  
and/or drugs)

• History of stridor, snoring, or sleep apnea
• Presence and location of any piercings
• Time and nature of last oral intake  

(immediately prior to the procedure)
• Relevant previous hospitalizations
• History of sedation
• Family history, particularly related  

to anesthesia

Abnormalities of Major Organ Systems
Because most medications used for sedation/analge-
sia may result in respiratory depression, the risk for 
sedation-related complications may be increased 
for patients with a history of pulmonary disease, 
such as emphysema or asthma [6]. A history of 
cardiovascular disease may also increase the risk of 
complications [6]. In addition, determining if there 
is a history of liver disease is important, as most 

sedation/analgesia medications are hepatically 
metabolized [6]. Patients with renal disease may 
require further evaluation to determine the safety 
of administering some drugs that are excreted in 
the urine (e.g., benzodiazepines, opioid metabo-
lites) [6]. Patients who have a history of seizure 
disorders treated with benzodiazepines should be 
identified, as a reversal agent may invoke a seizure 
[6]. Lastly, thyroid disease can affect the medication 
dose needed for adequate sedation [6].

History of Substance Abuse
The use of sedation/analgesia medications is 
typically safe for people with a history of sub-
stance abuse [6]. However, in some instances, the 
medication may have little effect and a patient may 
become combative or uncooperative during seda-
tion [6]. The physician performing the procedure 
should be alerted to a history of substance abuse 
so a plan can be developed to address these issues, 
should they occur [6].

USING THE HISTORY TO HELP IDENTIFY PATIENTS AT RISK FOR COMPLICATIONS

Question Relevance to Moderate Sedation

Is there a history of cardiovascular 
problems?

The patient may be at increased risk for complications and may require special 
monitoring.

Is there a history of respiratory 
problems (emphysema, asthma)?

Risk of complications is greater for patients with emphysema or asthma due to 
potential respiratory depression.

Is there a history of seizure disorders? If disorder is treated with benzodiazepines, a benzodiazepine antagonist cannot 
be used as a reversal agent.

Is there a history of liver disease? Liver damage may prolong and/or heighten sedative effects of drugs metabolized 
in the liver.

Is there a history of renal disease? Potential for problems for patients with renal insufficiency if the sedation  
drugs used are ones that are excreted in the urine (such as benzodiazepines  
and opioids).

Is there a history of thyroid disease? Altered rates of metabolism affect the effective doses of sedation drugs. 

Is there a history of substance abuse? A back-up plan should be made with an anesthesia professional in case the 
patient becomes combative or uncooperative or if sedation drugs have little 
effect.

Are there any piercings? Piercings may need to be removed, depending on location.

What current medications are taken? Many prescription medications and herbal supplements may increase the risk  
for complications related to sedation/analgesia and/or an invasive procedure.

Source: [6]  Table 6
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History of Stridor, Snoring, or Sleep Apnea
A history of stridor, snoring, or sleep apnea may 
make airway management difficult, as sedatives 
and analgesics alter normal respiratory responses 
to obstruction and apnea [42]. The ASA no lon-
ger recommends general anesthesia rather than 
moderate sedation for patients with obstructive 
sleep apnea who have a procedure involving the 
upper airway (such as upper endoscopy or bron-
choscopy) [42]. If moderate sedation is used, cap-

nography is recommended for monitoring during 
moderate sedation due to the risk of undetected 
airway obstruction. If deeper sedation is necessary 
for patients with obstructive sleep apnea, general 
anesthesia is recommended. Despite the presumed 
higher risk of cardiorespiratory complications, stud-
ies have shown that, in people who have endoscopy 
with moderate sedation, the rate of such complica-
tions does not differ between patients with or at 
high risk for obstructive sleep apnea and patients 
without or at low risk for sleep apnea [43; 44; 45].

POTENTIAL COMPLICATIONS ASSOCIATED WITH PRESCRIBED  
MEDICATIONS, OVER-THE-COUNTER DRUGS, AND HERBAL SUPPLEMENTS

Medication or Supplement Potential Complication(s) Action Needed

Prescribed and OTC Drugs

Angiotensin-converting 
enzyme (ACE) inhibitors

Hypotension, bradycardia, intolerance  
to hypovolemia

Maintain hydration, give moderate doses  
of vasopressor

Diuretics Hypokalemia, hypovolemia Maintain hydration, check serum potassium 
level

Hypoglycemic agents  
(insulin and oral agents)

Hyperglycemia, hypoglycemia Withhold or reduce dose on morning  
of procedure

Monoamine oxidase  
(MAO) inhibitors

Hypertension, excitatory state (meperidine), 
depressive reaction (opioids)

Stop older, nonselective MAO inhibitors 
two to three weeks before procedure; 
withhold new MAO inhibitors on morning 
of procedure

Nonsteroidal anti-
inflammatory drugs

Altered renal function, gastrointestinal 
bleeding, impaired platelet function

—

Warfarin Increased hemorrhage Discontinue three to five days before 
procedure and check prothrombin time

Herbal Supplements

Black cohosh Hypotension, bradycardia Discontinue two weeks before procedure

Ephedra Hypertension, dysrhythmias Discontinue seven days before procedure

Feverfew Prolonged bleeding time Discontinue two weeks before procedure 

Garlic Anticoagulant effects Discontinue two weeks before procedure 

Ginger Prolonged bleeding time Discontinue two weeks before procedure 

Ginkgo biloba Prolonged bleeding time Discontinue two weeks before procedure

Ginseng Hypoglycemia, hypertension, tachycardia Discontinue two weeks before procedure

Kava Interaction with barbiturates and 
benzodiazepines, anticoagulant effects

Discontinue 24 hours before procedure 

St. John’s wort Prolonged sedative effects of anesthetics Discontinue seven days before procedure 

Valerian Increased sedative effect of anesthetics  
or sedatives

Discontinue seven days before procedure 

Source: [6] Table 7
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Presence and Location of Any Piercings
Some piercings may need to be removed if it is 
thought that they will compromise patient safety. 
For example, a tongue piercing can become dis-
lodged in the oral cavity, a piercing close to the 
procedure site may be a source of infection, or a 
piercing may be at risk for snagging on a surgical 
drape or monitoring leads [6].

Medication History
A clinician should document all medications—
prescription and over-the-counter —that the 
patient currently takes. Many medications have the 
potential to interact with drugs used for sedation/
analgesia or pose risks during invasive procedures 
(Table 7) [6]. Herbal and dietary supplements 
may also increase the risk for sedation-related or 
procedure-related risks, making it necessary to ask 
patients specifically about the use of such supple-
ments. The use of herbal and dietary supplements 
is relatively common, with more than 55 million 
people taking them; however, less than half (about 
45%) disclose the use of supplements to their 
healthcare provider [46]. The use of supplements 
is common before ambulatory surgery. In one study, 
nearly 43% of patients took a complementary or 
alternative medication in the two weeks preceding 
an ambulatory surgical procedure; approximately 
20% of the patients took a supplement that inhib-
ited coagulation, 14% took one that had cardiac 
effects, and 8% took one that had sedative effects 
[47]. This use is of particular concern because 
most supplements should be discontinued for one 
to two weeks before moderate sedation because of 
potential implications, including anticoagulation, 
cardiovascular, and sedative effects [6]. 

Time and Nature of Last Oral Intake
The ASA Committee on Standards and Practice 
Parameters notes that fasting before administra-
tion of moderate sedation decreases risks during 
sedation and recommends that patients who are to 
have sedation/analgesia for an elective procedure 
should not drink clear fluids for at least two hours 
or eat solid foods (a light meal) for at least six hours 
before the procedure [48]. However, meeting fast-

ing requirements in the emergency department is 
difficult; one study showed that 70% of patients 
who had sedation in the emergency department 
had not been fasting [49]. Guidelines note that 
when urgent or emergent procedures must be 
done, recent food intake is not a contraindication 
for administering procedural sedation/analgesia 
in adults or children [7; 11; 13; 30]. The potential 
risks of sedation without fasting (e.g., aspiration) 
must be weighed against the benefit of perform-
ing the procedure promptly [7; 13]. In addition, 
the potential for aspiration must be considered in 
determining the target level of sedation, whether 
the procedure should be delayed, and whether 
intubation should be done to protect the trachea [7; 
11]. The ACEP states that sedation may be safely 
given to children and adolescents who have not 
fasted (level B recommendation) [7; 30].

Physical Examination
The focus of the physical examination should be 
on vital signs, auscultation of the heart and lungs, 
baseline level of consciousness, and evaluation of 
the airway, with attention paid to anatomic features 
that may affect administration of sedation [11]. For 
example, substantial obesity (especially involv-
ing the neck and face), limited neck extension, 
cervical spine disease or trauma, mouth opening 
of less than 3 cm in an adult, and malocclusion of 
the jaw are all factors that may be associated with 
difficulty in airway management in the event of 
respiratory compromise during the procedure [11]. 
In addition, the patient’s overall health should be 
classified according to the ASA physical status 
classification (Table 8) [50].

Identification of High-Risk Patients
The prevention and management of complica-
tions requires that physicians be able to accurately 
identify patients at high risk [6]. The primary 
patient-related factors associated with complica-
tions include obesity, chronic obstructive pul-
monary disease, coronary artery disease, chronic 
renal failure, drug addiction, and age (children 
and individuals older than 65 years), and measures 
should be carried out to prevent complications in 
patients with these factors (Table 9) [6; 13]. 
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PHYSICAL STATUS CLASSIFICATION OF THE AMERICAN SOCIETY OF ANESTHESIOLOGISTS

Physical Statusa Definition

1 Normal, healthy patient

2 Patient with mild systemic disease

3 Patient with severe systemic disease

4 Patient with severe systemic disease that is a constant threat to life

5 Moribund patient who is not expected to survive without the operation

6 Declared brain-dead patient whose organs are being removed for donor purposes
aThis number may be followed by an “E” if the surgery is considered an emergency (defined as cases in which delay  
in treatment would significantly increase the threat to the patient’s life or body part).

Source: Reprinted, with permission from American Society of Anesthesiologists. ASA Physical Status Classification  
System. Available at https://www.asahq.org/standards-and-guidelines/asa-physical-status-classification-system.  Table 8

HIGH-RISK FACTORS DURING MODERATE SEDATION  
AND MEASURES TO PREVENT COMPLICATIONS

Risk Factor Possible Complication Preventive Measures

Obesity Gastroesophageal reflux
Upper airway obstruction
Oversedation

Consider treatment with an oral H2 antagonist  
and metoclopramide before the procedure.

Administer small incremental doses and allow  
time for onset of action before additional dosing.

Chronic obstructive 
pulmonary disease

Respiratory depression Administer all prescribed bronchodilators before 
sedation is initiated.

Administer supplemental oxygen.
Titrate drugs in small incremental doses and  

monitor closely.
Consider local anesthesia as supplement for pain 

control.

Coronary artery  
disease

Undersedation
Oversedation

Have patient take all routine cardiac medications  
on the day of the procedure.

Take care to balance use of sedation.
Administer supplemental oxygen.

Chronic renal  
failure

Overdose or prolonged effect of drug
Exaggerated reaction to benzodiazepines

Avoid use of longer-acting opioids, such as 
meperidine (although fentanyl is thought  
to be safe).

Use smaller doses of benzodiazepines with 
incremental dosing.

Drug addiction Unknown drug requirements Have patient take prescribed replacement drug  
(e.g., methadone) on day of procedure.

Use local anesthesia as supplement to reduce  
amount of parenteral sedative needed.

Use short-acting benzodiazepines with incremental 
dosing.

Avoid reversal agents.

Children Respiratory depression
Airway obstruction

Consult with subspecialists and/or an anesthesiologist 
for children with special needs or with anatomic 
airway abnormalities or extreme tonsillar 
hypertrophy.

Older individuals 
(≥65 years)

Comorbidities
Age-related changes in drug metabolism

Use lower doses of sedative agents.
Follow conservative incremental dosing.

Source: [6; 7] Table 9
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ASA physical status is also a high-risk factor. As 
noted, the AGA Institute and the ASGE state 
that the use of an anesthesia professional should 
be “strongly considered” for endoscopy on patients 
who have an ASA physical status of IV or V [28; 
31]. The AAP encourages clinicians to consult 
with an anesthesiologist for children with an ASA 
class of III or IV and for children with special needs, 
anatomic airway abnormalities, or moderate-to-
severe tonsillar hypertrophy [13].

Routine Diagnostic Testing
The guidelines agree that routine laboratory or 
other diagnostic testing is not needed before mod-
erate sedation [7; 11; 31]. However, if the results 
of testing may affect the management of sedation, 
such testing should be done before the patient is 
sedated [7; 11; 31].

Informed Consent
The ASA and AGA Institute guidelines note that 
the risks, benefits, and limitations of moderate 
sedation, as well as possible alternatives (no seda-
tion), should be discussed with patients, enabling 
them to make an informed decision [11; 28]. For 
patients who are minors or legally incompetent 
adults, informed consent should be provided by a 
legal guardian [11]. The informed consent discus-
sion should include risks after the procedure (e.g., 
related to vigorous exercise, use of alcohol, opera-
tion of heavy equipment) and should also confirm 
the availability of a competent adult to take the 
patient home after the procedure [28].

The AGA Institute notes that the endoscopist 
should discuss sedation as a distinct topic, in 
addition to the procedure, with separate docu-
mentation. The ASA also advocates for separate 
documentation of informed consent for sedation 
[28]. Ideally, sedation should be initially discussed 
at some point before the day of the endoscopic pro-
cedure to provide the patient with the best options 
and more flexibility in declining sedation [28].

The ACEP notes that verbal or written informed 
consent should be obtained in the emergency 
department [51]. Use of moderate sedation in the 
emergency department is often used for patients 
who have a limited ability to understand risks and 
benefits of treatment options because of age, pain, 
anxiety, or altered mental status; thus, implied con-
sent may be appropriate according to institutional 
and departmental guidelines.

Documentation
The results of all elements of the preprocedure 
assessment should be clearly documented before 
sedation is started. Vital signs (i.e., blood pressure, 
heart rate, temperature) should also be recorded as 
baseline measures, and the patient’s level of con-
sciousness should be evaluated and documented 
before the initiation of sedation [7; 13; 28; 51]. 
In addition, the patient’s name, birth date, and 
procedure should be confirmed prior to initiating 
sedation [11; 13; 51].

Importance of Effective Communication
Because the history and informed consent are 
vital components of the preprocedure process and 
integral to patient safety and satisfaction, effective 
communication is key. This can be challenging 
with patients who have low literacy, low health lit-
eracy, and/or a native language and cultural context 
different from that of the clinician. 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 healthcare decisions [52; 53]. Earlier 
studies indicated that as many as 26% of patients 
have inadequate health literacy, with an additional 
20% having marginal health literacy [52; 53; 54]. 
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More recently, two studies of patients in urban 
emergency departments showed that nearly 16% 
to 25% of patients had limited health literacy 
[55; 56]. Health literacy varies widely according 
to race/ethnicity, level of education, and gender, 
and clinicians are often unaware of the literacy 
level of patients and their families [55; 56; 57; 
58]. Only 12% of American adults have a health 
literacy considered “proficient,” while more than 
33% (more than 80 million people) have difficulty 
with simple health tasks, such as following the 
directions of a prescription and adhering to a stan-
dardized childhood immunization schedule chart 
[52]. Ensuring that patients understand is essential, 
as limited health literacy has been associated with 
poor health outcomes [59].

Given these data, among the most important fac-
tors for effective communication are knowledge of 
the language preference of the patient; an aware-
ness of the patient’s health literacy level; and an 
understanding of and respect for the patient’s 
and family’s cultural values, beliefs, and practices 
(referred to as cultural competency) [57]. These 
issues are significant, given the growing percent-
ages of racial/ethnic populations. According to 
U.S. Census Bureau data, 21.5% of the American 
population speak a language other than English, 
and of those, 39.0% speak English less than “very 
well” [60]. The clinician taking the history or dis-
cussing the procedure for informed consent should 
ask the patient what language is spoken at home 
and what language he or she prefers for medical 
care information, as some patients prefer their 
native language even though they have said they 
can understand and discuss medical information 
in English [61]. When the healthcare professional 
and the patient speak different languages, the use 
of family members and/or friends as interpreters 
should be avoided if possible, as the patient may 
not be as forthcoming with information and the 
family member or friend may not remain objec-
tive [62]. Studies have demonstrated that the use 

of professional interpreters rather than “ad hoc” 
interpreters (e.g., untrained staff members, family 
members, friends) facilitates a broader understand-
ing, leads to better outcomes, and is better aligned 
with patient preferences [63; 64; 65]. Clinicians 
should also check with their state’s health officials 
about the use of ad hoc interpreters, as several 
states have laws about who can interpret medical 
information for a patient [62].

Several instruments are available to test the health 
literacy level, and they vary in the amount of time 
needed to administer and the reliability in identify-
ing low literacy. Among these is the Newest Vital 
Sign (NVS), an instrument named to promote 
the assessment of health literacy as part of the 
overall routine patient evaluation [66]. The NVS 
takes fewer than three minutes to administer, has 
correlated well with more extensive literacy tests, 
and has performed moderately well at identifying 
limited literacy [57; 58]. Two questions have also 
been found to perform moderately well in identify-
ing patients with inadequate or marginal literacy: 
“How confident are you in filling out medical 
forms by yourself?” and “How often do you have 
someone help you read health information?” [57]. 
Clinicians should adapt their discussions and 
educational resources to the patient’s and family’s 
identified health literacy level and degree of lan-
guage proficiency and should also provide culturally 
appropriate and translated educational materials 
when possible.

DURING SEDATION
Patient monitoring during sedation is essential for 
detecting changes in the patient’s status as early as 
possible and for identifying trends in parameters 
that may signal the development of complications 
[11]. Monitoring consists of both clinical observa-
tion and the use of devices to measure physiologic 
parameters [7; 11; 28; 51]. Despite guidelines on 
appropriate monitoring, studies have demonstrated 
variation in practice patterns [24; 67; 68].
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Monitoring should include periodic assessment 
of the patient’s level of consciousness, ventilator 
and oxygenation status, and hemodynamics [7; 11; 
28; 51]. These parameters should be evaluated and 
documented at regular intervals that are defined 
by the type of medication, the dose, the length of 
the procedure, and the patient’s general condition 
[11]. Parameters may be monitored manually or 
automatically; most devices in use today automati-
cally record data. Automatic recording offers the 
benefit of alarms that can be set to go off when 
a parameter is outside of acceptable limits [11; 
28]. Several new monitoring devices have been 
developed, but evidence of their effect on patient 
outcomes is lacking and more studies are needed 
before their routine use can be recommended [11].

Level of Consciousness
The patient’s level of consciousness should be 
evaluated and documented throughout the proce-
dure to ensure that the patient is able to control 
his or her airway to take deep breaths if necessary 
[7; 11; 13]. Although several scales and scoring 
systems have been developed to describe the level 
of consciousness, none is ideal. One recommended 
tool is the Modified Observer’s Assessment of 
Alertness/Sedation Scale (Table 10) [28; 69]. The 
patient’s response to verbal commands should be 
monitored routinely, except for patients who are 
unable to respond (e.g., very young children, men-

tally impaired individuals) or during procedures in 
which the lack of patient movement is essential [7; 
11]. For situations in which a verbal response is not 
possible (such as upper endoscopy), the patient and 
the clinician who is monitoring should determine 
hand signals before sedation is administered. 

A noninvasive method of assessing the level of 
consciousness is bispectral index (BIS) monitoring, 
which has been used since the mid-1990s in the 
setting of general anesthesia. BIS records electro-
encephalographic (EEG) waveforms from a probe 
adhered to the forehead, and the EEG recording 
is analyzed with an algorithm to generate a score 
on a scale of 0 to 100. EEG activity is a sensitive 
measure of sedation, with a low-amplitude, high-
frequency signal representing the awake state and a 
high-amplitude, low-frequency signal representing 
sedation. BIS monitoring is helpful in ensuring that 
patients are not oversedated or undersedated, and 
research has shown that BIS results correlate with 
validated sedation scales. The ASA guideline does 
not mention BIS explicitly and notes that although 
monitoring of the level of consciousness reduces 
the risk of deep sedation, no data have shown that 
such monitoring improves outcomes [11]. The 
ACEP and the ASGE found insufficient or poor 
evidence to recommend the routine use of BIS [31; 
69]. The AAP recommends against the routine use 
of BIS monitoring in children [13].

MODIFIED OBSERVER’S ASSESSMENT OF ALERTNESS/SEDATION SCALE

Responsiveness Score

Agitated 6

Responds readily to name spoken in normal tone (“alert”) 5

Lethargic response to name spoken in normal tone 4

Responds only after name is called loudly and/or repeatedly 3

Responds only after mild prodding or shaking 2

Does not respond to mild prodding or shaking 1

Does not respond to deep stimulus 0

Source: Reprinted from Cohen L, Delegge MH, Aisenberg J, et al. AGA Institute review of endoscopic sedation.  
Gastroenterology. 2007;133(2):676-701 with permission from Elsevier.  Table 10
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Ventilatory Function and Oxygenation Status
The patient’s respiratory effort (ventilatory func-
tion) should be monitored with direct observation 
and/or auscultation [11]. This assessment may 
be supplemented by the use of pulse oximetry to 
continuously measure arterial hemoglobin oxygen 
saturation and heart rate. The value of measuring 
oxygen saturation is unclear. Although several 
studies have shown that pulse oximetry accurately 
detects desaturation during procedural sedation, 
the clinical significance of transient desaturation 
is uncertain [11]. In addition, oxygen saturation is 
relatively insensitive to early signs of hypoventila-
tion, and studies have not shown that the use of 
oximetry reduces the incidence of cardiopulmonary 
complications. Oximetry is not able to detect an 
adequate signal during hypothermia, low cardiac 
output, and motion (such as a tremor) [11].

Despite these drawbacks, the ASA recommends 
pulse oximetry for all patients undergoing sedation/
analgesia, and the AGA Institute and the ASGE 
recommend this monitoring tool as well [11; 28; 
31]. A survey of endoscopists indicated that most 
(98.6%) routinely use pulse oximetry [24]. The 
ACEP recommends the use of pulse oximetry for 
patients at increased risk of hypoxemia, such as 
those with substantial comorbidity or when high 
doses of drugs or multiple drugs are used (level B 
recommendation) [7]. The ACEP notes that pulse 
oximetry may not be necessary when the patient’s 
level of consciousness is minimally depressed and 
verbal communication can be continually moni-
tored (level C recommendation) [7]. The AAP 
supports the use of newer pulse oximeters (e.g., less 
susceptible to motion artifacts, change in audible 
tone with changes in hemoglobin saturation) 
during pediatric sedation, and data on sedation 
practices among the Pediatric Sedation Research 
Consortium (PSRC) for 114,855 children showed 
95% overall use of oximetry [13; 67]. However, 
the PSRC data also demonstrated much lower use 
(33%) among radiologists [67].

Recommendations about noninvasive monitor-
ing of end-tidal carbon dioxide with capnography 
have evolved. At the time of their guidelines on 
monitoring during moderate sedation, the ASA 
and the AGA Institute found insufficient evidence 
to recommend the routine use of capnography, and 
the ASA only recommended capnography during 
moderate sedation when ventilation could not 
be directly observed. The ACEP noted only that 
procedural monitoring “may include” capnogra-
phy, and the ASGE stated that capnography may 
improve patient safety [7; 11; 28; 31]. However, 
since the publication of those guidelines, several 
studies have demonstrated that capnography read-
ings are a more sensitive measure of ventilatory 
function, detecting hypoventilation earlier than 
changes in vital signs, clinical observations, or 
pulse oximetry [70; 71; 72; 73]. In a study in the 
emergency department setting, capnography had 
a sensitivity of 100% (and specificity of 64%) in 
detecting hypoxia before onset [72]. In addition, 
a meta-analysis (five studies) demonstrated that 
respiratory depression was more than 17 times 
more likely to be detected during procedural 
sedation when capnography was used than when 
it was not used [73]. In 2010, the ASA issued 
standards for anesthetic monitoring (reaffirmed 
in 2020) stating that monitoring for the pres-
ence of exhaled carbon dioxide should be carried 
out during moderate (or deep) sedation. This is 
supported in the 2018 ASGE guidelines [31; 74]. 
In 2018, the ASA issued updated guidelines for 
moderate procedural sedation that include a new 
recommendation for continual monitoring with 
capnography to supplement observation and pulse 
oximetry [11]. Use of capnography during sedation 
is also recommended by the Emergency Nurses 
Association, and, in a joint position statement, 
the ASGE, the AASLD, the ACG, and the AGA 
Institute acknowledge that capnography reduces 
the occurrence of apnea and hypoxemia during 
gastrointestinal endoscopy with propofol sedation 
[41; 75]. A multisociety-developed curriculum on 
sedation during gastrointestinal endoscopy notes 
that proper training should include interpretation 
of capnography readings [69].
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Guidelines from the AAP/American Academy of 
Pediatric Dentistry support the use of capnography 
(preferred) during pediatric sedation. However, it 
was used by less than half (45%) of practitioners in 
a large study of high-functioning pediatric sedation 
systems [13; 67].

The routine use of supplemental oxygen has also 
been debated. The ASA and ASGE guidelines 
note that supplemental oxygen should be con-
sidered for moderate sedation, and the ASGE 
states that supplemental oxygen can reduce the 
magnitude of oxygen desaturation during sedated 
endoscopy [11; 31]. The ASGE additionally states 
that supplemental oxygen should be administered 
if hypoxemia is anticipated or develops [31]. How-
ever, the AGA Institute asserts that there is little 
evidence to indicate that the use of supplemental 
oxygen reduces the incidence of significant cardio-
pulmonary complications in patients monitored 
with pulse oximetry [28]. In addition, the results 
of several studies have shown that supplemental 
oxygen may actually increase the rate of complica-
tions associated with sedation, as its use may delay 
recognition of hypoxemia and apnea [76; 77]. As 
a result, the AGA Institute recommends the use 
of supplemental oxygen during endoscopy only 
for older individuals and people with significant 
comorbid disease (ASA class IV and V) [28]. 
According to one survey, approximately 73% of 
endoscopists routinely use supplemental oxygen 
[24].

American Society for Gastrointestinal 
Endoscopy recommends standard 
monitoring procedures in the elderly 
during moderate sedation with heightened 
awareness of this population’s increased 
response to sedatives.

(https://www.giejournal.org/article/S0016-5107(13) 
01777-X/pdf. Last accessed September 26, 2022.)

Level of Evidence: +++O (Moderate quality evidence. 
Further research is likely to have an important impact 
on confidence in the estimate of effect and may change 
the estimate.)

Hemodynamic Parameters
Heart rate and blood pressure should be monitored 
throughout the procedure. Although there is no 
evidence base for the intervals for this monitoring, 
three- to five-minute intervals have been suggested 
[11; 28]. Tachycardia and hypertension may be a 
sign of inadequate sedation, whereas bradycardia 
and hypotension may be an early sign of overse-
dation. The AAP recommends documentation 
of heart rate and blood pressure at a minimum of 
every 10 minutes throughout the procedure for 
children, and 87% of practitioners in the PSRC 
study monitored blood pressure [13; 67].

Electrocardiography
There is no evidence to indicate that continu-
ous electrocardiography (ECG) monitoring is of 
benefit during moderate sedation, especially for 
patients who have no underlying cardiopulmo-
nary disease [7]. Guidelines from the ASA, the 
AGA Institute, and the ASGE all note that ECG 
monitoring is not needed for low-risk patients 
[11; 28; 31]. The ASA guidelines suggest ECG 
monitoring to decrease risks for patients who have 
significant cardiovascular disease or dysrhythmia, 
and the AGA Institute and the ASGE state that 
ECG monitoring should be considered for high-
risk patients, such as patients with a history of 
significant cardiac or pulmonary disease [11; 28; 
31]. The AAP recommends that an ECG monitor 
and defibrillator be readily available [13].

AFTER SEDATION
Patient monitoring should continue during the 
recovery period after the procedure. The ASA 
recommends that monitoring continue until the 
patient is near the baseline level of consciousness 
and is no longer at increased risk of cardiorespira-
tory depression [11]. Monitoring should consist 
of documenting the same parameters measured 
during sedation, again at regular intervals. Other 
guidelines support this practice [7; 11; 13; 28; 31].
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After sedation/analgesia, the American 
Society of Anesthesiologists, the 
American Association of Oral and 
Maxillofacial Surgeons, the American 
College of Radiology, the American 
Dental Association, the American  

Society of Dentist Anesthesiologists, and the Society  
of Interventional Radiology recommend observing  
and monitoring patients in an appropriately staffed  
and equipped area until they are near their baseline 
level of consciousness and are no longer at increased 
risk for cardiorespiratory depression.

(https://pubs.asahq.org/anesthesiology/article/128/3/ 
437/18818. Last accessed September 26, 2022.)

Level of Evidence: Expert Opinion/Consensus 
Statement

Scoring systems for anesthesia recovery are avail-
able, but no evidence has established standard 
discharge criteria; healthcare facilities should 
establish their own standardized criteria [11; 13; 
28; 31]. In general, the following parameters are 
used to indicate that a patient can be discharged: 
stable vital signs, alert and oriented status, patent 
airway, good skin color and condition, minimal 
nausea and vomiting, adequate pain control, ability 
to walk without dizziness, and ability to dress inde-
pendently [11; 28]. Many facilities have eliminated 
criteria related to the ability to eat or drink or void 
before discharge [28; 78]. If a reversal agent has 
been used, the patient should be observed for two 
hours after the agent was given to ensure that he 
or she will not become re-sedated after the effects 
of the reversal agent wear off [11].

Discharge criteria must also include the availability 
of a responsible adult to escort the patient home 
[11; 28]. The AAP suggests that at least two adults 
be available to take home a child who still uses a 
car seat [13]. Parents should be told that the child 
is at risk for airway obstruction if his or her head 
falls forward while in the car seat [11].

Oral and written discharge instructions should be 
given to all patients or parents [11; 13; 28; 31]. 
These instructions should provide information 
on diet, activity restrictions, medications to be 
taken or to be avoided, care of the procedure site 
(if applicable), possible side effects and complica-
tions, and a telephone number to call to report 
complications.

MOST COMMONLY USED DRUGS 
FOR MODERATE SEDATION

In order to administer moderate sedation medi-
cations, clinicians are required to have an 
understanding of the drugs used, including their 
pharmacologic properties, especially time to peak 
effect, potential drug-drug interactions, and the 
most common adverse events and side effects [11; 
33; 69]. The choice of sedation drug(s) is clinician-
dependent, and the primary factors to consider 
are the patient’s history, the procedure (type and 
length), maximization of patient comfort, and 
minimization of risk [28; 31]. Specialty guidelines 
for moderate sedation provide evidence-based 
information on sedation drugs for specific settings 
[7; 28; 30; 31; 69].

The primary drug classes used for moderate seda-
tion are sedative hypnotics (including benzodi-
azepines), opioids, and dissociatives, although 
other drugs are also used (Table 11) [6; 28; 69; 
79; 80; 81; 82; 83; 84; 85]. Most drugs for moder-
ate sedation are given intravenously and should 
be administered in small, incremental doses that 
are titrated to achieve the desired level of sedation 
[11]. When drugs are administered by different 
routes (e.g., oral, intramuscular), enough time must 
be given to allow for the drug to be absorbed before 
supplemental agents are considered [11]. Repeat 
doses of oral agents as supplemental sedation are 
not recommended because their absorption can be 
unpredictable [11]. 
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PHARMACOLOGIC PROFILES OF MOST COMMON  
DRUGS USED FOR MODERATE SEDATIONa

Drug Typical Initial 
Dose

Time to Onset  
of Action (min)

Time to Peak 
Effect (min)

Duration of
Effect (min)

Notes

Sedative Hypnotics

Midazolam Adult: 1–2 mg
Pediatric: 0.05 
mg/kg

1–2 3–4 15–80 For patients older than  
60 years or who have an 
ASA physical status of 3  
or higher, reduce the dose 
by 20% to 30%.

Diazepam Adult: 5–10 mg
Pediatric: 0.2–0.5 
mg/kg

2–3 3–5 360 Use lower doses in older  
or debilitated patients.

Lorazepam Adult: 0.044 mg/
kg (IV), 2–4 mg 
(IM)
Pediatric: 0.05 
mg/kg (PO)

1–2 (IV)
15–30 (IM)

15–30 (IV)
60–90 (IM)

360–480 Use with caution in patients 
with limited pulmonary 
reserve.

Propofol Adult: 10–40 mg 
(endoscopy), 1.0 
mg/kg (ED)
Pediatric: 1–2 
mg/kg

<1 1–2 4–8 Patients with ASA physical 
status III or IV are at higher 
risk for propofol-associated 
hypotension.

Etomidate Adult: 0.2– 0.6 
mg/kg
Pediatric: 0.2–0.6 
mg/kg

<1 1 5–15 Respiratory depression 
is more common among 
patients older than 55 years.

Opioids

Meperidine Adult: 25–50 mg
Pediatric: 0.5–1 
mg/kg (IM, IV), 
2–4 mg/kg (PO)

3–6 5–7 60–180 Contraindicated for patients 
taking an MAO inhibitor.

Fentanyl Adult: 50–100 
mcg (endoscopy)
Pediatric: 0.5–2 
mcg/kg

1–2 3–5 30–60 For patients older than 65 
years of age, reduce by at 
least 50%.

Dissociative

Ketamine Adult: 0.5 mg/kg 
IV (endoscopy),
1–2 mg/kg IV 
(ED), 4–5 mg/kg 
(IM)
Pediatric: 1–3 
mg/kg IV, 5–10 
mg/kg (IM)

<1 1 10–20 Emergence reactions are 
common among adults.

 Table 11 continues on next page.
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In general, the dose of moderate sedation drugs 
should be reduced for patients older than 65 years 
of age because of physiologic changes that occur 
with age [6]. Slow titration of drugs is also essen-
tial in this population to avoid oversedation and 
complications [6]. When moderate sedation is used 
for children, the age and weight must be known 
for accurate calculation of the appropriate dose [6].

SEDATIVE HYPNOTICS
The class of sedative hypnotics comprises many 
drugs, including benzodiazepines and barbiturates. 
In addition, two ultrashort-acting agents in this 
class—propofol and etomidate—are used for mod-
erate sedation. The use of barbiturates in moderate 
sedation has decreased considerably because of 

the availability of more effective agents (such as 
benzodiazepines).

Benzodiazepines
Benzodiazepines have anxiolytic, muscle relax-
ant, sedative, and amnesic effects [31; 68]. They 
have a high therapeutic index, meaning the serum 
drug level needed for effect is significantly lower 
than that which produces adverse effects [79]. In 
healthy people, the effect of benzodiazepines on the 
cardiovascular and respiratory systems is minimal 
when the dose is titrated appropriately [6]. Care 
must be taken, however, when opioids are used in 
conjunction with benzodiazepines, as the synergy 
of the drugs increases the potential for respiratory 
depression [6].

PHARMACOLOGIC PROFILES OF MOST COMMON  
DRUGS USED FOR MODERATE SEDATIONa (Continued)

Drug Typical Initial 
Dose

Time to Onset  
of Action (min)

Time to Peak 
Effect (min)

Duration of
Effect (min)

Notes

Other Drugs (Used as Adjuncts)

Diphenhydramine Adult: 25–50 mg 2–3 60–90 >240 —

Promethazine Adult: 25–50 mg 2–5 Unknown >120 —

Droperidol Adult: 1.25–2.5 
mg

3–10 30 120–240 —

Methohexital Pediatric: 0.5–1.5 
mg/kg (IV), 
20–35 mg/kg 
(PR) 

1 (IV)
5–15 (PR)

— 7–10 (IV)
60–90 (PR)

—

Pentobarbital Pediatric: 1–3 
mg/kg (IV), 2–6 
mg/kg (IM)

3–5 — 15–45 (IV)
60–120 (IM)

Used primarily for 
children. Use has  
generally been replaced  
by other agents.

Chloral hydrate Pediatric: 8–25 
mg/kg

10–20 30–60 240–480 Used primarily for 
children, but rarely.  
Not approved in the 
United States.

Nitrous oxide Inhaled and 
titrated to effect

2–3 Dose 
dependent

15–30 Used primarily for 
children.

Dexmedetomidine 1 mcg/kg 5–10 15–30 60–120 —
aThe typical initial doses given here should be used as guidelines only. Drug dosing should be done on an individual  
basis with each patient, with consideration of the patient’s age, condition, likelihood of complications, and length  
and complexity of the procedure. Pediatric doses are given only for those drugs recommended for use in children.
ED = emergency department, IM = intramuscular, IV = intravenous, MAO = monoamine oxidase, PR = rectal.

Source: [6; 28; 31; 69; 79; 80; 81; 82; 83; 84; 85; 86; 87] Table 11
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The three benzodiazepines most often used for 
moderate sedation are midazolam (Versed), diaz-
epam (Valium), and lorazepam (Ativan).

Midazolam
Since its introduction in the mid-1980s, midazolam 
has replaced diazepam as the sedative of choice for 
moderate sedation because of its greater potency, 
more rapid onset of action, slightly shorter duration 
of action, and greater amnesic effect [28; 79]. The 
drug has no analgesic effect [31].

Pharmacokinetics. The time of onset is one to two 
minutes for intravenous midazolam, with the peak 
effect within three to four minutes [69]. The dura-
tion of the drug’s effect is 15 to 80 minutes [69].

Dosage. In adults, the usual starting dose of intra-
venous midazolam is 1–2 mg given slowly over 
one to two minutes while observing for sedation 
or slurred speech [28; 69]. The drug should be 
titrated slowly and never administered by a rapid or 
single bolus [6]. If the initial dosage is insufficient 
to achieve or maintain the desired level of seda-
tion, additional 0.5- to 1-mg doses may be given at 
two-minute intervals, to a maximum total dose of 
6 mg (although a dose of 5 mg or greater is rarely 
needed) [69; 86]. The pediatric dose is 0.05 mg/kg 
[86]. Because of the drug’s synergistic effect with 
opioids, the dose of midazolam should be reduced 
by approximately 30% when the patient has also 
received an opioid [6; 28].

Contraindications and Precautions. Midazolam 
should be administered with caution in the elderly 
and in patients with congestive heart failure, renal 
impairment, pulmonary disease, or hepatic dys-
function [6]. Fluctuations in vital signs (e.g., blood 
pressure, pulse), decreases in respiratory rate, and 
apnea have been reported after IV administration 
of midazolam [6].

Potential Adverse Events and Side Effects. The 
rates of side effects are low (1% to 4%) and include 
(in order of frequency) hiccups, nausea, vomiting, 
cough, headache, and drowsiness [6]. As with all 
benzodiazepines, disinhibition reactions such as 
rage, hostility, and aggression may occur [69].

Special Populations. The dose of midazolam 
should be reduced by about 20% to 30% for 
patients older than 60 years of age or who have an 
ASA physical status of III or higher [28; 69]. The 
risk of hypoventilation or apnea is increased among 
older patients and those with chronic disease; the 
drug should be titrated at smaller increments and 
at a slower rate [6].

Diazepam
Diazepam is among the oldest of the benzodiaz-
epines and has been useful as a premedication for 
surgical and diagnostic procedures [28].

Pharmacokinetics. The time to onset of diazepam 
is two to three minutes when given intravenously. 
Its peak is at three to five minutes, and its duration 
is approximately six hours [69]. This long length of 
action may preclude its use for short-term moder-
ate sedation.

Dosage. The target dose of intravenous diazepam 
is typically 5–10 mg, administered slowly in 2.5- to 
5-mg increments at one- to two-minute intervals 
while observing carefully for signs of sedation (e.g., 
slurred speech) and avoiding respiratory depres-
sion. The required dose usually does not exceed 10 
mg, although up to 20 mg may be needed to achieve 
a moderate level of sedation if no premedication 
has been given [6; 69].

Contraindications and Precautions. Diazepam 
should not be given to individuals with acute 
narrow-angle glaucoma (unless the condition is 
medically managed) [6]. The drug should be used 
cautiously in patients with compromised hepatic 
or renal function. The central nervous system 
(CNS) effects of diazepam may be potentiated by 
other CNS-depressant drugs, such as opioids, bar-
biturates, monoamine oxidase (MAO) inhibitors, 
and other psychotropic drugs [6].

Potential Adverse Events and Side Effects. 
Respiratory depression is a potential adverse event 
and is dose dependent; it is more likely to occur 
in patients with respiratory disease or who receive 
diazepam with an opioid [69]. The primary side 
effects are coughing and dyspnea, and pain at the 
injection site may also occur [28; 69].
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Special Populations. Lower doses should be used 
in older or debilitated patients [69].

Lorazepam
Lorazepam has anxiolytic, sedative, and amnesic 
properties, but the time to peak effect and duration 
of action are long, making other benzodiazepines 
the preferred choice [79]. The drug is sometimes 
used for procedures that are expected to last longer 
than two hours [6].

Pharmacokinetics. The time of onset of lorazepam 
is 1 to 2 minutes when given intravenously, with 
a peak effect at 15 to 30 minutes [79]. When the 
drug is given intramuscularly, the time of onset 
is 15 to 30 minutes with a peak effect at 60 to 90 
minutes [6]. The drug’s duration of action is six to 
eight hours [6].

Dosage. As a premedication, lorazepam is given 
intramuscularly at a dose of 2–4 mg (0.05 mg/kg) 
two hours before the procedure or intravenously 
at a dose of 0.044 mg/kg, 15 to 20 minutes before 
the procedure [6; 86; 87]. The maximum dose 
(regardless of route) is 4 mg (or 2 mg for patients 
older than 50 years of age) [28; 87].

Contraindications and Precautions. Lorazepam 
is associated with a risk of underventilation and 
apnea, so should be given with caution to people 
who are very ill or who have limited pulmonary 
reserve [6].

Potential Adverse Events and Side Effects. 
Among the most common side effects are halluci-
nations, dizziness, change in blood pressure, blurred 
vision, nausea and vomiting, and tinnitus [6].

Ultrashort-Acting Agents

Propofol
Propofol is a sedative hypnotic that is being used 
more frequently for moderate sedation across set-
tings, especially as its availability has increased. 
The drug offers very short action, with the patient 
awakening very rapidly after administration of the 
drug is stopped. Propofol offers the effects of seda-
tion, amnesia, and antiemesis but has no analgesic 
properties [69; 80]. The therapeutic index is nar-
row, and the risk for deep sedation is high [11]. 

Therefore, the ASA recommends that patients 
who receive propofol (by any route) should receive 
care that is consistent with that required for deep 
sedation [11]. The ASA also notes that clinicians 
who administer propofol should be qualified to res-
cue patients from any level of sedation, including 
general anesthesia [11]. Propofol has no antagonist.

The American College of Emergency 
Physicians asserts that propofol can be 
safely administered to children and adults 
for procedural sedation and analgesia in 
the emergency department.

(https://www.acep.org/patient-care/
clinical-policies/procedural-sedation-and-analgesia.  
Last accessed September 26, 2022.)

Strength of Recommendation: A (Generally accepted 
principles for patient care that reflect a high degree  
of clinical certainty)

Pharmacokinetics. The onset of action is less than 
one minute (typically 30 to 45 seconds), the peak 
effect occurs within one to two minutes, and the 
duration of effect is four to eight minutes [69; 80].

Dosage and Administration. Propofol is adminis-
tered as a continuous IV infusion. For endoscopic 
procedures, the initial dose is typically 10–40 
mg, with a maximum dose of 400 mg [28]. In the 
emergency department setting, the most common 
starting dose is 1.0 mg/kg given as a slow bolus 
infusion, followed by 0.5 mg/kg given every three 
minutes as needed [80]. The sedative effect of pro-
pofol is more pronounced in the elderly; therefore, 
in patients older than 55 years of age, it is recom-
mended that the dose be reduced by 20% and the 
initial injection given more slowly (over three to 
five minutes). Pain at the injection site has been 
reported by up to 20% of patients [80]. Lidocaine 
(0.5 mg/kg), given either before administration or 
in combination with the propofol bolus, may help 
to decrease the risk of injection site pain [80]. The 
pediatric dose is 1–2 mg/kg, given as a bolus over 
30 seconds [87].
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Propofol is not an antimicrobially preserved prod-
uct under U.S. Pharmacopeia Convention stan-
dards, and because of this, the FDA makes several 
recommendations regarding administration [88]: 

• Use the vial or the prefilled syringe  
formulation on only one patient.

• Visually inspect propofol for the presence  
of particulate matter, discoloration, and  
separation of the phases of the emulsion.

• Disinfect the vial rubber stopper with  
70% isopropyl alcohol.

• Administer the drug immediately after  
the vial or syringe has been opened.

• Complete administration from a single vial 
or syringe within six hours after opening.

• Discard unused drug within the time limit 
noted.

Contraindications and Precautions. Because 
the formulation of propofol includes soybean oil 
(10%) and purified egg phophatide (1.2%), there 
was some concern that it might induce an allergic 
reaction in patients with allergy to egg or soy [69; 
80]. However, allergic reactions are to proteins 
(not fats), and these patients can receive propofol 
without any special precautions.

Potential Adverse Events and Side Effects. Respi-
ratory depression and cardiovascular instability 
are the major potential adverse events associated 
with propofol [69]. The drug produces negative 
inotropic effects on the cardiovascular system, 
which can result in a substantial decrease in blood 
pressure after administration [80]. However, these 
effects tend to resolve rapidly because of the drug’s 
short duration of action. Hiccups, wheezing, and 
coughing may occur as a result of the respiratory 
effects of the drug. Other side effects that have 
been reported include headache, confusion, and 
euphoria [6]. Many patients have also described 
sexually explicit dreams during sedation with the 
drug [89].

Special Populations. Patients with an ASA physi-
cal status of III or IV are at higher risk for propofol-
associated hypotension [80].

Etomidate
Like propofol, etomidate (Amidate) is an ultra-
short-acting sedative hypnotic. It has been tradi-
tionally used as induction for general anesthesia 
and for rapid sequence intubation in the emergency 
department [90; 91]. An advantage of etomidate is 
an absence of any effect on cardiovascular stability. 
The drug is used for sedation for short procedures, 
primarily in the emergency department setting; 
it is not routinely used in the endoscopy setting. 
Etomidate has no antagonist.

Pharmacokinetics. The onset of action of etomi-
date is less than one minute, with the peak effect 
reached within one minute. The duration of effect 
is 5 to 15 minutes [81; 82]. Full recovery is achieved 
in approximately 13 to 30 minutes [83; 84].

Dosage and Administration. The usual initial 
dose of etomidate (for both adults and children) 
is 0.2–0.6 mg/kg given IV over 30 to 60 seconds 
[86]. This may be repeated at three- to five-minute 
intervals, as needed, to a total of three doses given 
[82; 83; 85].

Contraindications and Precautions. Etomidate is 
contraindicated in patients with hypersensitivity 
to the drug [82].

Potential Adverse Events and Side Effects. 
Respiratory depression may occur, but myoclonus 
is the most common side effect, reported in 20% 
to 45% of patients during procedural sedation. In 
one small study, myoclonus occurred in 72% of 
patients receiving etomidate [81; 90; 92; 93]. There 
are protocols for minimizing myoclonus, including 
pretreatment with a fraction dose of etomidate or a 
small dose of a short-acting benzodiazepine. Pain at 
the injection site has also been common, occurring 
in up to 40% of patients [81]. Nausea and vomiting 
during emergence have also been reported at low 
rates [83; 90].

Special Populations. Respiratory depression may 
be more common in older patients (older than 55 
years of age), especially at higher-than-average 
doses [84]. Among older patients, no significant 
differences in the rate of complications or length 
of stay in the emergency department have been 
found compared with younger patients [94].
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OPIOIDS
Opioid drugs are distinct because of their analgesic 
properties and are typically given to provide the 
patient with some level of pain relief during a 
procedure. As noted, care should be taken when 
an opioid is given in combination with a benzo-
diazepine, as a synergistic effect increases the risk 
of respiratory depression [69]. The opioids most 
often used for moderate sedation are meperidine 
and fentanyl, both of which provide analgesia as 
well as sedation [28].

Meperidine
Meperidine (Demerol) provides good control of 
substantial pain, but other opioids provide better 
and safer sedation [79].

Pharmacokinetics
The time to onset of action is three to six minutes, 
with the peak effect at five to seven minutes [69]. 
The effect of the drug lasts one to three hours [69].

Dosage
The typical starting dose of meperidine is 25–50 
mg [69]. Additional doses of 25 mg may be given 
every two to five minutes, up to a maximum dose 
of 150 mg [28].

Contraindications and Precautions
Meperidine is contraindicated for patients taking 
an MAO inhibitor, as life-threatening complica-
tions may develop from the interaction of these two 
drugs [28]. The drug should be used with caution 
in patients with renal disease because the accumu-
lation of normeperidine can lead to a neurotoxic 
reaction [69].

Potential Adverse Events and Side Effects
Respiratory depression is a potential adverse event; 
cardiovascular instability has also been noted, but 
to a lesser extent [69]. The most common side 
effects are pruritus and vomiting [69; 79].

FENTANYL
Fentanyl (Sublimaze) is a synthetic opioid that 
is structurally related to meperidine and is 100 
times more potent than morphine [69]. Fentanyl 
is frequently used as the analgesic component 
of moderate sedation because of its short length 
of action. The drug can be administered intra-
venously, intramuscularly, or transmucosal; for 
moderate sedation, the IV route is used most often.

Pharmacokinetics
The time of onset of action is within one to two 
minutes, with the peak effect occurring at three to 
five minutes [69].

Dosage and Administration
In the endoscopy setting, the usual initial dose for 
moderate sedation in adults is 50–100 mcg given by 
slow IV injection [69]. The dose can be titrated to 
effect using incremental doses of 25 mcg every two 
minutes, up to a maximum of 200 mcg [28]. The 
pediatric dose is 0.5–2 mcg/kg, with a maximum 
dose of 5 mcg/kg [87].

Contraindications and Precautions
Fentanyl should be administered with caution 
to patients with respiratory disease (e.g., asthma, 
chronic obstructive pulmonary disease), as a major 
adverse event associated with the drug is respiratory 
depression [69]. The drug should be used cautiously 
with other CNS depressants, such as barbiturates, 
as they will have an additive or potentiating 
effect [6]. Caution should be used when prescrib-
ing fentanyl with benzodiazepines or other CNS 
depressants [86].

Potential Adverse Events and Side Effects
Respiratory depression and chest wall rigidity are 
potential adverse events [69]. Chest wall rigidity 
is rare but is more likely with rapid infusion of the 
drug or high doses [95]. Nausea and vomiting may 
occur [6; 28].

Special Populations
The dose of fentanyl should be reduced by at least 
50% in patients older than 65 years of age [28; 87].
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DISSOCIATIVES

Ketamine
Ketamine (Ketalar) is a dissociative drug, or one 
that “dissociates” the thalamus from the limbic 
system. Ketamine provides both analgesia and 
amnesia; as such, it is one of the few drugs other 
than opioids that provide pain relief with moder-
ate sedation. Another benefit is its minimal effect 
on the cardiovascular and respiratory systems [69]. 
Ketamine produces a cataleptic state, and the onset 
of sedation is marked by the development of nys-
tagmus and an open-eye gaze. Once dissociation 
occurs, patients are unable to respond to external 
stimuli, making the level of sedation inconsistent 
with the definition of moderate sedation [96]. 
Dissociation may also cause random body move-
ments, which means the drug is not appropriate for 
procedures that require the patient to be motion-
less (such as imaging studies) [96]. The drug has a 
bronchodilation effect, making it useful for patients 
with asthma [79]. Ketamine is often used in com-
bination with propofol (known as “ketofol”).

Pharmacokinetics
Ketamine has an onset of action of less than one 
minute, with the peak effect occurring at one 
minute. The duration of the drug’s effect is 10 to 
20 minutes [69].

Dosage and Administration
In the endoscopy setting, the typical initial dose of 
IV ketamine is 0.5 mg/kg, and the dose is titrated 
to effect [28]. In the emergency department setting, 
IV administration is preferred for adults because of 
the ease of repeated doses and association with less 
vomiting [96]. The initial dose for adults is 1.0 mg/
kg, given over 30 to 60 seconds, with repeat doses 
(0.5 mg/kg) given every 5 to 15 minutes as needed 
[96]. For children, the initial dose is 1.5–2.0 mg/kg, 
with repeat doses of 0.5–1.0 mg/kg given every 5 to 
15 minutes [96]. The initial dose of intramuscular 
ketamine is 4–5 mg/kg for adults and children, with 
2–4 mg/kg given 10 minutes after the initial dose 
if sedation is not adequate [96].

Contraindications and Precautions
Absolute contraindications for ketamine include 
an age younger than 3 months (because of the 
high risk of airway-related complications) and 
known or suspected schizophrenia [79; 96]. Rela-
tive contraindications include major procedures 
that stimulate the posterior pharynx; a history of 
airway instability; active pulmonary infection or 
disease; significant cardiac arrhythmia, coronary 
artery disease, or hypertension; CNS abnormali-
ties; glaucoma or acute globe injury; and thyroid 
disorders [96]. Head trauma, minor oropharyngeal 
procedures, and an age of 3 to 12 months are no 
longer contraindications [96].

Potential Adverse Events and Side Effects
Emergence reactions have occurred in approxi-
mately 10% to 30% of adults who receive ketamine 
[69]. These reactions range from vivid dreams to 
hallucinations and delirium [69]. Because of the 
risk for emergence reactions, ketamine is not usu-
ally used alone in adults [97]. The concomitant use 
of midazolam may help reduce this risk [69]. Vomit-
ing occurs in approximately 5% to 15% of adults 
and less commonly in children and adolescents; it 
is more likely when the drug is given intramuscu-
larly [96]. Airway or respiratory complications have 
occurred in approximately 4% of children [96].

Prophylactic anticholinergics were once recom-
mended for adults to reduce the risk of airway-
related adverse events (by preventing oral secre-
tions), but studies showed no benefit to this 
prophylaxis [96]. Benzodiazepines were once 
recommended to combat emergence reactions in 
children but these reactions are rare in children 
and this prophylaxis is no longer recommended 
[96].

OTHER DRUGS
Several other drugs have been used for moderate 
sedation, though some have been largely replaced 
by drugs with greater benefit and lower risks [6; 69].
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Diphenhydramine (Benadryl) and promethazine 
(Phenergan) are antihistamines that may be used 
as adjuncts for sedation for endoscopy or minor 
surgical procedures. When given as an adjunct 
to meperidine and midazolam for colonoscopy, 
diphenhydramine increased patient scores for 
overall sedation (compared with placebo) and 
decreased the amount of meperidine and mid-
azolam needed [69]. Promethazine, an antiemetic, 
has been used as an adjunct to opioids or benzo-
diazepines for endoscopy, and its antiemetic effect 
may be beneficial for some patients [31; 69; 79]. 
Antihistamines are less effective than benzodi-
azepines in terms of anxiolysis and sedation [79].

Droperidol (Inapsine) has been used as an adjunct 
to opioids and benzodiazepines for complex endo-
scopic procedures or for patients who are difficult to 
sedate (such as patients with a history of alcohol or 
drug abuse) [98]. However, droperidol is associated 
with serious side effects, including hypotension, 
prolongation of the QTc interval, and extrapy-
ramidal signs [69]. The drug is contraindicated 
in patients with a prolonged QTc interval, and 
the FDA added a black box warning to the drug’s 
label in 2001 to highlight the potential for sudden 
cardiac death at high doses in psychiatric patients 
[69; 86].

Barbiturates have many disadvantages as moderate 
sedation drugs, including no substantial anxiolytic 
or amnestic effect, cumulative effects that may 
cause deep sedation when used with another drug, 
and substantial effects on the cardiovascular and 
respiratory systems [79]. In addition, painful stimuli 
may cause delirium and agitation [79]. Two barbi-
turates are still in some use for moderate sedation: 
methohexital and pentobarbital. The ACEP notes 
that both are options for the sedation of children 
who are to have painless procedures [29; 30].

Chloral hydrate has been used for sedation, but it is 
used rarely now because of its unpredictable cardiac 
toxicity, little to no analgesic or amnesic effects, 
and the availability of other sedation medications 
that offer greater benefit, including midazolam 
[79; 95]. The drug is still an option for children 
who require sedation for a painless diagnostic 
procedure, and it can be given orally or rectally 

(for infants) [30]. It is more effective for children 
younger than 4 years of age than older children 
[30]. Although the drug may be used safely and 
effectively in properly monitored children who 
have congenital cardiac anomalies, it should not 
be used for children with neurodevelopmental 
disorders because of an increased incidence of 
adverse effects and decreased efficacy compared 
with healthy children [30]. The disadvantages 
of chloral hydrate are increased risks of respira-
tory depression, hypoxia and resedation, with the 
potential for residual effects up to 24 hours after 
the drug has been given [30].

Nitrous oxide is an option for children and may be 
used with a local anesthetic for safe and effective 
sedation for healthy children undergoing a painful 
procedure [30]. Other sedative analgesic drugs may 
be used in combination with nitrous oxide, but the 
combination increases the risk for deeper sedation, 
respiratory depression, and other adverse events; 
careful monitoring is needed [30]. Nitrous oxide 
may be less effective in reducing procedure-related 
distress in younger children compared with older 
children [30].

Dexmedetomidine (Precedex) is an effective seda-
tive for selected procedures and is currently FDA-
approved for procedural sedation and short-term 
mechanically ventilated adults in an intensive 
care unit [86; 99]. The drug provides sedation, 
anxiolysis, analgesia, and hypnosis; its analgesic 
effects are small, and the use of another analgesic 
may be necessary for more painful procedures [99]. 
Advantages include a rapid onset of action, mini-
mal effects on the respiratory and cardiovascular 
systems, and few side effects [99].

ANTAGONISTS (REVERSAL AGENTS)
The ASA recommends that, whenever possible, 
antagonists should be on hand during the use of 
moderate sedation [11]. Antagonists are available 
to reverse the effects of opioids and benzodiaz-
epines, but as yet no antagonist agents exist for 
propofol, etomidate, or barbiturates [69]. Naloxone 
hydrochloride can be used to reverse the effect of 
opioids, and flumazenil (Romazicon) can reverse 
the effects of benzodiazepines (Table 12) [28; 
69]. 
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The ASA guidelines note that other steps should 
be taken before or concomitantly with pharmaco-
logic reversal in patients who become hypoxemic 
or apneic during sedation, including [11]: 

• Encouragement or stimulation  
of deep breathing

• Supplemental oxygen
• Positive pressure ventilation if  

spontaneous ventilation is inadequate

The ASA also recommends that patients be closely 
monitored after pharmacologic reversal to ensure 
that sedation and cardiorespiratory depression do 
not recur [11].

COMPARISON OF MODERATE 
SEDATION DRUGS IN  
SPECIFIC SETTINGS

The choice of drug or drug combination for moder-
ate sedation varies in relation to the clinical set-
ting, type and duration of the procedure, need for 
analgesia, and patient characteristics. For example, 
the duration of sedative effect required for endos-
copy procedures is often considerably longer than 
procedures in the emergency department setting. 
Several agents are available for moderate seda-
tion in each setting, and studies have compared 
their efficacy, safety, and efficiency. Most clinical 

research on specific agents has focused on the 
endoscopy and emergency department setting, 
with few data available on comparison of drugs in 
an office-based setting.

ENDOSCOPY

Adults
For adults in the endoscopy setting, the combina-
tion of a benzodiazepine and an opioid is used most 
often for moderate sedation. A national survey 
showed that approximately 74% of endoscopists 
were using this approach, typically combining 
midazolam and fentanyl [24]. Propofol was used by 
approximately 26%; this rate may reflect restric-
tive guidance on the use of propofol and may have 
increased since the time of the survey [24].

As noted, the safety of propofol and the restrictions 
regarding the professionals qualified to administer it 
have been the subject of intense debate. However, 
several studies have shown that propofol is safe 
when administered by non-anesthesia personnel in 
the endoscopy setting. In a report involving nearly 
650,000 cases worldwide of endoscopist-directed 
sedation with propofol, 11 patients required endo-
tracheal intubations, no patient had permanent 
neurologic injury, and four patients died [35]. The 
four people who died included two with pancreatic 
cancer, one with severe mental retardation, and 
one with severe cardiomyopathy [35]. The authors 

MODERATE SEDATION REVERSAL AGENTS

Drug Dose Time to Onset 
of Action (min)

Time to Peak 
Effect (min)

Duration of 
Effect (min)

Comments

Naloxone 
(opioids)

0.4–2 mg IV at 
2-minute intervals 
until desired effect

1–2 5 30–45 Use repeat boluses or 
a continuous infusion 
to maintain adequate 
blood levels until 
the opioid agonist is 
eliminated.

Flumazenil 
(benzodiazepines)

0.2 mg IV at 
15-second 
intervals 
Maximum dose: 
1 mg

1–2 3 60 —

Source: [28; 69; 86]  Table 12
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estimated that, if anesthesia specialists had been 
used in all these cases (and had prevented the 
four deaths), the estimated cost per life-year saved 
would be $5.3 million [35].

In a subsequent literature review, propofol admin-
istered by non-anesthesia clinicians (including 
specially trained nurses) for sedation during 
endoscopy was safe, with minor adverse events 
in less than 1% of patients [36]. There were no 
deaths and no patients who required endotracheal 
intubation [36].

When compared with traditional drugs for sedation 
during colonoscopy, propofol has been as safe as 
benzodiazepines and/or opioids, with a faster onset 
of action and a deeper level of sedation. A system-
atic review demonstrated that procedure time, pain 
control, and rate of complications were similar for 
propofol and traditional drugs, but propofol was 
associated with shorter recovery and discharge 
times and higher rates of patient satisfaction [100]. 
These benefits have been observed in other stud-
ies, along with lower rates of memory and recall 
of pain and gagging during the procedure among 
patients who received propofol [25; 101; 102]. 
Clinician satisfaction has also been reported to be 
significantly higher for propofol than conventional 
sedation [24]. Shorter recovery and discharge times 
also help to enhance the efficiency in endoscopy 
suites [103].

A meta-analysis (22 trials, 1,798 adults) demon-
strated that propofol for gastrointestinal endoscopy 
was comparable to traditional sedative agents in 
terms of safety [104]. The rates of cardiopulmo-
nary complications (i.e., hypoxia, hypotension, 
arrhythmia, and apnea) were similar for patients 
who received propofol and those who received 
traditional sedative agents, even among high-risk 
patients [104]. Lastly, a 2013 study and statistical 
analysis (200 patients) found that deep sedation 
during endoscopy occurred more frequently and 
recovery times were shorter with propofol/fentanyl 
than with midazolam/fentanyl [102].

Propofol offers an additional benefit in that it has 
increased the completion rate for complicated 
procedures. For example, endoscopic retrograde 
cholangiopancreatography (ERCP) with tradi-
tional sedation is poorly tolerated by patients, and 
in many cases, the procedure must be interrupted 
before satisfactory images have been obtained, 
necessitating additional interventions with associ-
ated risks and added cost. In a study of 252 patients 
who had ERCP, propofol significantly decreased the 
rate of incomplete procedures compared with seda-
tion using a benzodiazepine (4% vs. 11%) [105]. 
The median hospital stay was similar for the two 
agents, as were the rates of mild sedation-related 
complications and mild procedural complications.

Children and Adolescents
Data on sedation for children and adolescents 
undergoing endoscopy are limited. The authors 
of a systematic review published in 2012 (11 
randomized and 15 nonrandomized controlled 
trials) targeted studies involving children and 
adolescents younger than 18 years of age [106]. 
Few of the trials compared different drugs, but the 
review demonstrated that propofol-based sedation 
had a safety profile similar to that of an opioid and 
benzodiazepine [106]. Data on midazolam- and 
ketamine-based sedation were too limited to draw 
conclusions. Sedation was most effective with pro-
pofol; the authors noted that adding midazolam, 
fentanyl, or ketamine to propofol may enhance 
the effectiveness without increasing adverse events 
[106].

The evidence for the safety of propofol among 
children includes data collected by the PSRC 
(which included gastrointestinal procedures as 
well as radiographic studies, hematology/oncol-
ogy procedures, and others) regarding propofol 
sedation/anesthesia at 27 locations within the 
United States. Overall, the rate of pulmonary 
complications was 235 per 10,000 sedations; the 
rate of unintended deep sedation was low (0.9 per 
10,000), as was use of a reversal agent (0.4 per 
10,000) [107]. No patient died, and two patients 
required cardiopulmonary resuscitation.
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EMERGENCY DEPARTMENT
The ideal drug for moderate sedation in the emer-
gency department would be easily titrated; have a 
rapid onset of action, short duration of effect, and 
rapid recovery; provide sufficient anxiolysis, seda-
tion, analgesia, amnesia, and motor control; and 
be associated with minimal side effects and cardio-
respiratory depression [108; 109; 110]. Although 
many agents have been tried, no single drug fits 
this profile, especially given the range of procedures 
done in the emergency department setting.

Adults
In its clinical policy on procedural sedation and 
analgesia in the emergency department, the ACEP 
provided evidence-based recommendations regard-
ing etomidate, “ketofol,” and propofol (Table 13) 
[7; 80]. Ketamine alone was also recommended for 
children (Level A recommendation) and adults 
(Level C recommendation) in the ACEP clinical 
policy. The ACEP suggests that when using any 
opioid and benzodiazepine, as with fentanyl and 
midazolam, the opioid should be given first, as it 
presents the greater risk of respiratory depression; 
the dose of the benzodiazepine should then be 
titrated [7]. 

Etomidate has many advantages for use in the 
emergency department, including a rapid onset of 
action, short duration of action, stable hemody-
namic profile, and favorable side effect profile [81; 
83; 90]. It is used for short procedures, such as joint 
relocations, fracture care, cardioversion, removal of 
foreign bodies, and repair of lacerations, and rates 
of procedure completion and patient satisfaction 
have been high [14; 15; 83; 84; 92]. The ACEP 
notes that the drug can be safely used for procedural 
sedation and analgesia (level B recommendation), 
but careful dosing and monitoring must be carried 
out, as the drug can quickly induce deep sedation 
[7; 90].

The use of propofol has increased as the safety and 
efficacy of the drug has been demonstrated and 
the drug has become more accessible [111; 112]. 
The drug has been found to have many benefits, 
with similar or lower rates of adverse events com-
pared with traditional drugs used for moderate 
sedation (Table 14) [92; 111; 113; 114; 115; 116; 
117]. 

AMERICAN COLLEGE OF EMERGENCY PHYSICIANS  
RECOMMENDATIONS FOR DRUGS USED FOR MODERATE SEDATION  

IN ADULTS DURING PROCEDURES IN THE EMERGENCY DEPARTMENT

Drug Recommended Use Level of 
Recommendationa

Propofol (alone) Can be safely administered for procedural sedation and analgesia A

Ketamine and propofol Can be safely administered for procedural sedation and analgesia B

Etomidate Can be safely administered for procedural sedation and analgesia B

Ketamine (alone) Can be safely administered for procedural sedation and analgesia C
aLevel A: Based on evidence from one or more Class I or multiple Class II (observational) studies. These are generally 
accepted principles for patient care that reflect a high degree of clinical certainty.
Level B: Based on strength of evidence Class II (observational) studies that directly address the issue, decision analysis 
that directly addresses the issue, or strong consensus of strength of evidence Class III (cross-sectional, case series/reports, 
or consensus) studies.
Level C: Based on preliminary, inconclusive, or conflicting evidence, or in the absence of any published literature,  
panel consensus.

Source: [7] Table 13
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Propofol has also been found to be more cost-
effective than traditional drugs, primarily because 
of decreased staff time and shorter lengths of stay 
[115; 118]. One study showed an approximate sav-
ings of $597 per successful sedation with propofol 
[119].

Propofol has also been evaluated in combination 
with a low dose of ketamine. The rationale for 
this combination is that using lower doses of each 
agent may reduce the undesirable adverse effects 
of both agents while maintaining optimal seda-
tion during procedures [120; 121]. The two drugs 
can either be drawn up in the same syringe or be 
given in two syringes. When given separately, an 
IV bolus of ketamine is given first, followed by a 
bolus of propofol, with additional boluses of propo-
fol given to maintain sedation [97]. A 1:1 ratio is 
typically used when given in the same syringe, but 
the ratio of propofol to ketamine has varied among 
trials (range: 10:1 to 2:1), and the optimum dose 
of the agents in combination is unclear [97; 120]. 

In a study of 114 procedural sedation and analge-
sia events (primarily orthopedic procedures), the 
combination (a 1:1 mixture of ketamine 10 mg/
mL and propofol 10 mg/mL) was associated with 
few adverse events, which were either self-limited 
or responded to minimal interventions [122]. No 
patient had hypotension or vomiting or received 
endotracheal intubation. The procedure was suc-
cessfully performed without the need for other 
sedatives in approximately 97% of patients. The 
median recovery time was 15 minutes (range: 5 
to 45 minutes), and both clinician and patient 
satisfaction was high, with median scores of 10 on 
a scale of 1 to 10 [122].

An early review of studies in which the propofol/
ketamine combination was compared with propo-
fol alone provided insufficient evidence to recom-
mend its use [109]. Significant hemodynamic and 
respiratory compromise occurred in fewer patients 
who received the combination, but the need for 
active interventions did not differ between the 
combination and propofol alone [109]. In addi-

COMPARISON OF EFFICACY AND SAFETY OF PROPOFOL WITH TRADITIONAL  
MODERATE SEDATION DRUGS IN THE EMERGENCY DEPARTMENT SETTING

Comparative Drug Efficacy Safety

Several alternatives Significantly higher number of cases in which  
a single agent was sufficient for sedation

Significantly lower rate of sedation with propofol

Significantly lower rate of complications

Midazolam Higher rate of procedural success with propofol
Shorter recovery time and length of stay

No significant difference in safety profiles

Etomidate Higher rate of procedural success with propofol Comparable rates of adverse eventsa

Ketamine Significantly shorter time to regaining of baseline 
mental status

Similar procedure times, number of successful 
procedures, pain, and recall of the procedure

Significantly lower rate of subclinical 
respiratory depression

Similar rates of clinical interventions  
related to respiratory depression

Less frequent recovery agitation

Methohexital Equally effective, with no differences in the  
rates of patient satisfaction, patient recall,  
or procedure-related pain

Equally safe

aThe rate of myoclonus was higher among patients who received etomidate (20% vs 2%).

Source: [80; 111; 112; 113; 114; 115; 116; 117] Table 14
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tion, higher doses of ketamine were associated with 
increased rates of nausea, vomiting, and emergence 
reactions following the procedure [109]. The 
findings of a subsequent systematic review (eight 
trials) confirmed these results, with no superior 
clinical efficacy for the combination compared 
with propofol alone, conflicting data on reduced 
hemodynamic and respiratory complications with 
the combination, and an increased rate of adverse 
events with higher doses of ketamine [120].

Later studies have shown benefit in both efficacy 
and safety. In a small study comparing ketamine 
and propofol with propofol alone, the effectiveness 
was similar, but the combination was associated 
with better quality of sedation, enhanced patient 
comfort, and higher rates of clinician satisfaction, 
as well as a smaller decline in systolic blood pressure 
[108]. In another study (in adults and children), the 
combination was associated with a trend toward 
better quality of sedation, lower doses of propofol, 
and greater staff satisfaction; the rate of respira-
tory depression was similar [123]. The findings 
of a 2011 review of 10 trials also suggested that 
the combination was associated with a lower rate 
of hypotension and respiratory depression [97]. 
Results of a study published in 2015 found that 
the combination resulted in a lower frequency of 
adverse respiratory events compared with propofol 
alone [124].

Children and Adolescents
When considering drugs for moderate sedation 
for children and adolescents in the emergency 
department, clinicians should choose a drug with 
the highest therapeutic index and administer the 
lowest possible dose [13]. Analgesics should be 
used for painful procedures, and sedative/hypnot-
ics should be used for nonpainful procedures (such 
as imaging studies) [13]. Either a single agent or a 
combination of drugs may be used when both seda-
tion and analgesia are desired. Deep or dissociative 
sedation is often required for children who are to 
undergo a painful procedure [30].

The ACEP has outlined the evidence base for 
the safety of sedation drugs for children under-
going procedures in the emergency department  
(Table 15) [10]. Options for painful procedures 
include but are not limited to opioids, benzodiaz-
epines, and barbiturates, and specific agents such 
as ketamine, propofol, remifentanil, dexmedetomi-
dine, etomidate, and nitrous oxide [29]. In an effort 
to best achieve the goals of sedation in children, 
many studies have evaluated combinations of these 
drugs. The ACEP no longer makes specific recom-
mendations for the use of a single agent or combi-
nation of agents for patients or sedation procedures 
[29]. A 2011 ACEP policy statement acknowledges 
that emergency department physicians are highly 
skilled in selecting and performing sedation and 
note that the relative needs of analgesia and seda-
tion should be weighed against the potential risks, 
benefits, and alternatives when individualizing 
their plan for patient sedation. 

When ketamine and midazolam was compared 
with etomidate and fentanyl in a small study 
(23 children), ketamine and midazolam was 
more effective at reducing pain and distress (as 
scored on the Observational Scale of Behavioral 
Distress-Revised) during sedation for a procedure 
(orthopedic reduction) [125]. However, etomidate 
and fentanyl may be suitable for short, simple 
procedures, as the combination was associated 
with significantly shorter total sedation times 
(approximately 50 minutes vs. 78 minutes) and 
recovery times (approximately 25 minutes vs. 
61 minutes) [125]. The adverse effect profiles of 
the two drug combinations differed; dysphoric 
emergence reaction and vomiting occurred among 
children who received ketamine and midazolam, 
and vomiting, injection-site pain, and myoclonus 
occurred in children who received etomidate and 
fentanyl [125].

Etomidate and fentanyl was found to be safe and 
effective in children in another study, in which an 
initial dose of 0.2 mg/kg IV was associated with 
adequate sedation in 60% to 67% of children, 
depending on the procedure [85]. The procedure 
was successfully completed in all but one child, and 
no significant adverse respiratory events occurred 
[85].
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AMERICAN COLLEGE OF EMERGENCY PHYSICIANS RECOMMENDATIONS FOR DRUGS USED FOR 
MODERATE SEDATION IN CHILDREN DURING PROCEDURES IN THE EMERGENCY DEPARTMENT

Drug Recommended Use Level of  
Recommendationa

Ketamine (alone) Can be safely administered for procedural sedation and analgesia A

Propofol (alone) Can be safely administered for procedural sedation and analgesia A

Ketamine and propofol Can be safely administered for procedural sedation and analgesia B

Etomidate Can be safely administered for procedural sedation and analgesia C
aLevel A: Based on evidence from one or more Class I (randomized, controlled) or multiple Class II (observational) 
studies. These are generally accepted principles for patient care that reflect a high degree of clinical certainty.
Level B: Based on strength of evidence Class II studies that directly address the issue, decision analysis that directly 
addresses the issue, or strong consensus of strength of evidence Class III (cross-sectional, case series/reports, or consensus) 
studies.
Level C: Based on preliminary, inconclusive, or conflicting evidence, or in the absence of any published literature,  
panel consensus.

Source: [7] Table 15

The combination of ketamine and propofol has also 
been evaluated in children. In one study, the com-
bination (median dose: 0.8 mg/kg of each drug) was 
effective in 219 young individuals (1 to 20 years of 
age) having a procedure in the emergency depart-
ment [126]. Sedation was effective in all patients, 
with a median recovery time of 14 minutes (range: 
3 to 41 minutes). The rate of adverse events was 
low; three patients (1.4%) experienced an airway 
event requiring intervention (with positive pres-
sure ventilation needed in one patient) and two 
patients (0.9%) had emergence reactions requiring 
treatment [126].

MANAGEMENT OF 
COMPLICATIONS

Knowledge and skill in managing potential com-
plications of moderate sedation is essential. Most 
complications occur because of sedation becoming 
deeper than intended (rather than not reaching 
adequate sedation) [11]. This is especially impor-
tant for children, as studies have indicated that 
children often reach a level of sedation that is 
deeper than intended [13]. Clinicians who admin-
ister moderate sedation must be qualified to rescue 
patients who reach a deep level of sedation [11].

Overall, the risk of sedation-related complications 
is low. A retrospective review of the Clinical Out-
comes Research Initiative database demonstrated 
that the rate of cardiopulmonary unplanned events 
was 1.4% of 324,737 endoscopic procedures [127]. 
Patient age, higher ASA class, and routine use 
of supplemental oxygen were associated with a 
higher incidence of events [127]. A 2016 system-
atic review and meta-analysis of 9,652 procedural 
sedations in adults in the emergency department 
found that the rate of severe adverse events was 
approximately 4% for hypoxia, 1.6% for emesis, 
1.5% for hypotension, and 1.2% for apnea [128].

An important factor in the rate of complications 
is the drug or drugs used for sedation. In one 
meta-analysis, the lowest rates of complications 
were associated with ketamine/propofol and the 
highest rates were associated with midazolam, 
midazolam/opiate, and ketamine (alone) [128]. 
Ketamine alone or in combination with propofol 
is associated with high rates of agitation (16% and 
5%, respectively). Among children, midazolam 
and fentanyl has been associated with the high-
est rate of respiratory adverse events at 19.3%, 
compared with 10% for ketamine and midazolam, 
6.1% for ketamine alone, and 5.8% for midazolam 
alone [129]. In a later study, the rate of pulmonary 
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MANAGEMENT OF COMMON SERIOUS COMPLICATIONS DURING MODERATE SEDATION

Complication Clinical Signs Interventionsa

Respiratory depression/ 
soft tissue obstruction

Decreased, shallow, or labored respirations

Rocking motion of chest

Weak cough, high-pitched noise during 
inspiration (partial obstruction)

No movement of air (complete obstruction)

Decreased oxygen saturation

Put patient in supine position

Stimulate patient (call name or gently shake)

Administer supplemental oxygen

Perform head tilt-chin lift or jaw-thrust 
maneuver

Insert artificial airway (nasopharyngeal  
or oropharyngeal)

Administer positive pressure ventilation  
with bag-valve-mask device

Insert endotracheal tube

Administer reversal agent

Laryngospasm Loud crowing sound (partial spasm)

Lack of air exchange (complete)

Administer supplemental oxygen

Provide calming measures

Ask patient to breathe slowly and deeply  
and to cough

Administer low dose of midazolam or lidocaine

Administer positive pressure ventilation  
with 100% oxygen and suction

Administer low dose of succinyl choline

Insert endotracheal tube

Bronchospasm Mild wheezing heard only on auscultation 
(only smaller bronchioles affected)

Audible wheezing, tachypnea, dyspnea, 
decreased lung compliance, decreased oxygen 
saturation, restlessness (greater area of lung 
affected)

Administer bronchodilator
Administer humidified oxygen

Hypotension >20% decrease in blood pressure for more 
than two minutes

Place patient in Trendelenburg position

Perform ABC assessment

Confirm appropriate ECG rate and rhythm: 
treat arrhythmia or notify cardiologist if  
signs of MI or ischemia are present

Consider hypovolemia: administer rapid 
IV bolus of 0.9% saline (in the absence of 
contraindications)

Consider other causes: if drug effect, administer 
reversal agent; if decreased vascular resistance, 
administer vasopressor

aIn general, interventions should be carried out in order of simple to aggressive, but more aggressive measures may  
be needed immediately depending on the patient’s condition. 
ABC = airway, breathing, circulation, ECG = electrocardiogram, MI = myocardial infarction.

Source: [6; 132] Table 16
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EMERGENCY EQUIPMENT FOR SETTINGS IN WHICH  
MODERATE SEDATION WILL BE ADMINISTEREDa

Standard equipment Basic airway management equipment
Blood pressure monitoring system
Cardiac defibrillator 
Cardiac monitoring system
Intravenous access equipment (tubing, catheters, fluids)
Oxygen supply and delivery system (adult and pediatric nasal cannulas and face masks)
Pulse oximeter

Emergency airway supplies Advanced airway management equipment
Bag-mask ventilation device
Blades (Miller, MacIntosh)
Endotracheal tubes (cuffed and uncuffed) and stylets (adult and pediatric)
Laryngeal mask airways (adult and pediatric)
Laryngoscope blades and handles 
Light bulbs
Magill forceps (adult, pediatric)
Nasopharyngeal and oropharyngeal airways (appropriate sizes)
Sterile lubricant
Suction equipment (source, catheters)
Tongue blades
Yankauer suction catheters

Support supplies Alcohol wipes
Adhesive tape 
Gloves
Needles (assorted) for drug aspiration, intramuscular injection
[Intraosseous bone marrow needle]
Sterile gauze pads
Syringes (assorted sizes)
Tourniquets

Emergency medications Atropine
Amiodarone
Diazepam or midazolam
Diphenhydramine
Ephedrine
Epinephrine (1:1,000 and/or 1:10,000)
Glucose 50% [10% or 20%]
Hydrocortisone, methylprednisolone, or dexamethasone
Lidocaine
Nitroglycerin (tablets or spray)
Sodium bicarbonate
Vasopressin

Pharmacologic antagonists Flumazenil
Naloxone

aThis list should be used as a guide, depending on the setting. Equipment noted in brackets is recommended in settings 
where sedation may be used for infants or children.

Source: [7; 11; 13; 28] Table 17
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complications among children who had received 
propofol was 2.4%, with the most common com-
plications being laryngospasm, airway obstruction, 
and oxygen desaturation of less than 90% for more 
than 30 seconds [107].

Age has also been reported to be a factor for com-
plications. However, in a study in the emergency 
department setting, the rate of complications was 
not higher for patients 65 years of age and older 
than for younger patients [130]. With regard to 
children, serious complications occur more often 
among children younger than 2 years of age [107]. 
Such complications are also more common among 
children who have underlying disease and who 
receive multiple sedatives [107].

The most common complications during moderate 
sedation are respiratory depression, airway obstruc-
tion, laryngospasm, bronchospasm, and hypoten-
sion [6; 11; 69; 107; 131]. Immediate identification 
of these complications and prompt interventions 
are needed (Table 16) [6]. 

In settings in which moderate sedation is used, all 
essential emergency equipment and qualified per-
sonnel must be readily available and standards of 
care and policies must be established [6; 11]. Guide-
lines recommend appropriate emergency equip-
ment and supplies (Table 17) [11; 28]. Patients 
who receive IV medication should have vascular 
access maintained throughout the procedure, and 
personnel with skills to establish IV access should 
be immediately available [11].

LEGAL/RISK  
MANAGEMENT ISSUES

Determining the number of malpractice claims 
related to the use of moderate sedation is difficult. 
It has been estimated that approximately one in 
every 500 malpractice claims involves complica-
tions related to endoscopic sedation [28]. (Data on 
claims related to sedation in the emergency depart-
ment setting are not available.) Potential legal 
issues related to moderate sedation are associated 

with a failure to administer sedation according to 
the standard of care, failure to obtain appropri-
ate informed consent, and the patient’s discharge 
status [28; 133]. In addition, patient expectation 
of pain-free procedures may increase the risk 
of malpractice claims for two reasons: patients’ 
claims of inadequate sedation, and oversedation 
as a way to ensure a pain-free status [28]. Some 
key measures can help clinicians reduce their 
risk of malpractice related to moderate sedation 
(Table 18) [134]. All clinicians should discuss 
the possibility that the patient may have pain or 
discomfort despite appropriate sedation [28]. The 
discussion about sedation should also note that 
the patient may not remember the procedure and 
postprocedure discussion and that there is a risk for 
allergic drug reactions and local reactions at the 
IV site [28]. The discussion of these points should 
be carefully documented to provide proof in the 
event of legal action. The preprocedure discussion 
should also address informed consent, as outlined 
previously. 

The primary goal of informed consent is to pro-
tect patients by requiring that physicians provide 
a balanced discussion of a proposed procedure/
treatment, as well as of the alternative options, 
so patients can make informed medical decisions 
[135]. Inadequate communication with patients 
and/or family, including informed consent, is an 
underlying cause of approximately 21% of mal-
practice claims [136]. Proof of a complete informed 
consent process is the best defense against a mal-
practice claim [28]. Thus, practitioners should use 
strategies that help to ensure that patients under-
stand the informed consent discussion.

In all situations, the informed consent discussion 
should focus on the expected benefits, the risks 
involved with the procedure/treatment, and the 
feasible alternatives [18]. In settings involving the 
use of moderate sedation, the risks, benefits, side 
effects, and alternatives of the particular drugs 
used for sedation must be included in the informed 
consent discussion. Ideally, this discussion should 
be led by the healthcare professional who will be 
administering the sedative [28].
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STEPS TO REDUCE THE RISK OF MALPRACTICE RELATED TO MODERATE SEDATION

Perform and document a thorough evaluation before the procedure.

Document the American Society of Anesthesiologists class in the preprocedure evaluation.

Give the patient clearly written instructions before the procedure.

Follow patient safety guidelines.

Engage in education to ensure knowledge of the pharmacology of sedation drugs.

Ensure that alarms on monitoring equipment are on and are loud enough.

Warn patients about the risks of driving and require proof of a driver before sedation is administered.

Source: [28; 134]  Table 18

The adequacy of the disclosure of risks is defined 
differently among states. In most states, a “pro-
fessional standard” is applied, which means that 
adequate disclosure is defined as what a reasonable 
medical practitioner would disclose in a similar 
situation. In other states, a “lay standard” is applied, 
with adequate disclosure defined as what a rea-
sonably prudent individual would want to know 
before consenting to the particular procedure/treat-
ment [18]. In general, physicians must disclose all 
severe risks, such as death, paralysis, and loss of an 
extremity, regardless of the likelihood of the event. 
Less severe events should be disclosed if they are 
frequent, whereas nominal risks do not need to be 
disclosed if they are not frequent [135].

It may be legally argued that an informed consent 
process that takes place directly before a procedure 
constitutes obtaining consent under duress. For 
example, a person about to have endoscopy may 
have a difficult time saying no to sedation after he 
or she has prepared for a test [28]. When possible, 
it is helpful to provide written information about 
the risks and benefits of the proposed sedation in 
advance of the procedure. The informed consent 
for sedation may be incorporated within the body 
of the consent form for the related procedure or 
may be a separate document; however, the ASA 
strongly advises a separate document [19; 23].

CONCLUSION

The use of moderate sedation for therapeutic and 
diagnostic procedures has increased substantially 
over the past few decades, bringing the delivery 
of potent sedatives outside the operating room. 
This shift in the administration of sedatives by 
non-anesthesia healthcare professionals calls for 
enhanced knowledge of the pharmacologic profiles 
of drugs used for moderate sedation. In addition, 
clinicians should follow the most recent guidelines 
for patient assessment before the procedure and 
monitoring during the procedure. The preproce-
dure assessment should focus on the history and 
physical examination, with careful attention to 
identifying patients at high risk for complications. 
Procedural monitoring involves close observation 
and objective data. The drug or drugs for moderate 
sedation should be selected according to the spe-
cifics of an individual patient, with consideration 
of the patient’s history, the risks and benefits of 
the drug, and the length and complexity of the 
procedure.
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