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Course Objective

The purpose of this course is to provide a review of current infection
control practices and accepted standards, with an emphasis on the
application of infection control standards and practices in outpatient
and ambulatory settings.

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

1. Discuss the standards of professional conduct associated
with infection control in the healthcare setting.

2. Outline the infectious disease process.

3. Describe various practices that can result in exposure to
bloodborne pathogens.

4. Identify effective strategies to prevent or control infection,
including precautions, isolation techniques, hand hygiene,
standards for cleaning, and safe injection practices.

5. Describe the role of surveillance and reporting in an
effective infection control program.

6. Discuss the impact of communicable diseases in healthcare
professionals, including the necessity for preplacement
evaluations, periodic health assessments, education,
and postexposure prophylaxis.

7. Evaluate the impact and appropriate response to sepsis.

Sections marked with this symbol include
evidence-based practice recommen-
dations. The level of evidence and/or

EVIDENGE-BASED strength of recommendation, as provided

PRACTICE

recommenoation 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 con-
junction with the course material for better application
to your daily practice.
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INTRODUCTION

The development of formal infection control pro-
grams in hospitals and other healthcare facilities
was spurred by the Joint Commission accreditation
standards for infection control, published in 1976.
According to the standards, accredited facilities
should have a program for the surveillance, preven-
tion, and control of healthcare-associated infections
(HAIs) [1]. The most important aspect of infection
control is establishing multidisciplinary programs
that promote teamwork and foster an organizational
culture centered on patient safety.

HAIs are one of the leading causes of death and
increased morbidity for hospitalized patients and
are a significant problem for healthcare providers
[2]. Historically, these infections have been known
as nosocomial infections or hospital-acquired infec-
tions because they develop during hospitalization.
As health care has increasingly expanded beyond
hospitals into outpatient settings, nursing homes,
long-term care facilities, and even home care settings,
the more appropriate term has become healthcare-
acquired or healthcare-associated infection.

Many factors have contributed to an increase in
HAIs. Advances in medical treatments have led to
more patients with decreased immune function or
chronic disease. The increase in the number of these
patients, coupled with a shift in health care to the
outpatient setting, yields a hospital population that
is both more susceptible to infection and more vul-
nerable once infected. In addition, the increased use
of invasive devices and procedures has contributed
to higher rates of infection [3].
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According to data published in 2014, HAIs develop
in an estimated 1 in 25 hospitalized patients (exclud-
ing skilled nursing facilities); this number varies
from year to year and had previously been estimated
at a high of 1 in 10 [1; 4; 5; 6]. HAI data from the
Centers for Disease Control and Prevention (CDC)
indicate that the number is higher, at 1 in 31 patients
[5]. Based on CDC-sponsored hospital surveillance
data from 2018, an estimated 633,000 hospitalized
patients develop an HAI each year [7]. These infec-
tions are the cause of approximately 72,000 deaths
and add approximately $28.4 to $33.8 billion in
direct medical costs annually [4; 6; 8].

Between January 2015 and December 2017, the
most common types of HAIs were surgical site
infections (42.4%), catheter-associated urinary tract
infections (29.7%), central-line-associated blood-
stream infections (25.3%), and ventilator-associated
pneumonia (2.6%) [9]. Of the 355,633 reported
pathogens, Escherichia coli was the most common
pathogen across all HAIs, accounting for nearly 18%
of reported infections [9].

As HAIs have become a cause for increasing con-
cern, many national organizations, state depart-
ments of health, and professional organizations have
taken additional steps to prevent or control infection
in the healthcare environment. According to data
from the CDC, these steps appear to be working.
The 2020 National and State Healthcare-Associated
Infections (HAI) Progress Report provides national- and
state-level data about HAI incidence across four
healthcare settings: acute care hospitals, critical
access hospitals, inpatient rehabilitation facilities,
and long-term acute care hospitals [10]. The progress
report includes data gathered by the CDC’s National
Healthcare Safety Network (NHSN), a national HAI
surveillance system that gathers data from more than
25,000 hospitals and other healthcare facilities.
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Prior to 2020, the prevalence of HAIs had been
declining, the result of an ongoing national collab-
orative effort. However, an analysis of NHSN data
from acute care hospitals in 12 U.S. states found
that rates of central-line-associated bloodstream
infections, catheter-related urinary tract infections,
and ventilator-associated events increased signifi-
cantly compared with 2019, largely as a result of the
COVID-19 pandemic [11]. The analysis showed that
national standard infection ratios for central-line-
associated bloodstream infections initially declined
in the first quarter of 2020 compared with the first
quarter of 2019, but then rose by 27.9%, 46.4%,
and 47.0% in the second, third, and fourth quarters
of the year, respectively. Ventilator-associated events
rose by 44.8% in the fourth quarter of 2020 com-
pared with the same period for 2019 [11]. While
acknowledging that 2020 was an unprecedented
time for hospitals, the authors of the analysis empha-
sized the continued need for regular review of HAI
surveillance data to identify gaps in prevention [11].

STANDARDS OF
PROFESSIONAL CONDUCT

The increased focus on healthcare quality over
the past decade has highlighted the need to pre-
vent HAIs as part of overall efforts to enhance
patient safety. These efforts have been developed
by healthcare quality agencies, professional associa-
tions, advocacy organizations, healthcare regulating
bodies, and policymakers [12; 13; 14; 15; 16; 17;
18; 19]. Prevention of HAIs and of methicillin-
resistant Staphylococcus aureus (MRSA) infection are
listed among safe healthcare practices established
by the Agency for Healthcare Research and Qual-
ity (AHRQ) and the National Quality Forum, and
prevention of HAIs was noted by the Institute of
Medicine (IOM) to be one of 20 priority areas for
enhancing the quality of health care [12; 13; 18].

In 2004, the Institute for Healthcare Improvement
(IHI) established the 100,000 Lives Campaign as a
challenge to save 100,000 patient lives through six
healthcare interventions, three of which were related
to HAIs: preventing central-line infections, surgical
site infections, and ventilator-associated pneumonia
[14]. Building on the success of the 100,000 Lives
Campaign, the IHI established the 5 Million Lives
Campaign in December 2006, adding six more
interventions, one of which is to reduce MRSA
infection [14]. In 2010, the Centers for Medicare &
Medicaid Services (CMS) launched the Partnership
for Patients with the goal of reducing all HAIs 40%
compared to 2010 and reducing readmissions due to
HAIs by 20% by focusing on transitions from one
care setting to another [20]. According to data from
the AHRQ, successful reductions in HAIs helped
prevent 20,500 hospital deaths and saved $7.7 bil-
lion in healthcare costs from 2014 to 2017 [20].

Regulatory bodies have also focused on HAIs. Goal
7 of the National Patient Safety Goals developed by
the Joint Commission is to reduce the risk of HAIs
in hospitals as well as ambulatory care/office-based
surgery, long-term care, and assisted living settings
[19]. Perhaps the most aggressive campaign against
HAIs has come from CMS, which has suspended
reimbursement of hospital costs related to three
categories of HAISs it considers “reasonably prevent-
able:” catheter-related urinary tract infection, vascu-
lar catheter-associated infection, and various surgical
site infections [16; 17; 21]. However, studies have
shown that this policy has not been a contributor
to any decrease in the rate of HAls, and a survey
indicated that adherence to only a few prevention
strategies has increased as a result of the policy [22;
23]. The policy also has the potential to lead to
increased unnecessary use of antimicrobials in an
effort to prevent infections [24]. Additionally, one
study found that many acute care hospitals com-
monly listed the reimbursement restricted HAIs as
“present on admission,” which mitigated the impact

intended by CMS [25].
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The New York Codes, Rules, and Regulations
require that certain healthcare professionals who
may influence the control and prevention of HAIs
complete training or education regarding infection
control and barrier precautions [26]. New York State
has also established professional standards of con-
duct to ensure that infection prevention and control
practices are adhered to. According to the Rules of
the Board of Regents: Part 29, “failing to use scien-
tifically accepted infection prevention techniques
appropriate to each profession for the cleaning and
sterilization or disinfection of instruments, devices,
materials and work surfaces, utilization of protective
garb, use of covers for contamination-prone equip-
ment and the handling of sharp instruments” is
considered unprofessional conduct [27]. Appropri-
ate infection control techniques include, but are
not limited to, wearing appropriate personal pro-
tective equipment, adhering to recommendations
for Universal and Standard Precautions, following
sterilization and disinfection standards, and using
the correct equipment in the correct way [27].

Healthcare professionals have the responsibility
to adhere to scientifically accepted principles and
practices of infection control in all healthcare set-
tings and to oversee and monitor those medical
and ancillary personnel for whom the professional
is responsible [27]. Healthcare professionals are
expected to use scientifically accepted infection pre-
vention techniques appropriate to each profession
for handwashing; aseptic technique; cleaning and
sterilization or disinfection of instruments, devices,
materials, and work surfaces; use of protective garb;
use of covers for contamination-prone equipment;
and handling of sharp instruments [26; 27; 28].

CONSEQUENCES OF
NONCOMPLIANCE WITH GUIDELINES

The results of the CDC Study of Efficacy of Noso-
comial Infection Control suggested that 6% of all
HAISs could be prevented by minimal infection con-
trol efforts and 32% by “well organized and highly
effective infection control programs” [29; 30]. A
later review estimated that as many as 65% to 70%
of cases of catheter-associated infections and 55% of
cases of surgical site infections are preventable [31].
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Evidence-based guidelines are at the heart of strate-
gies to prevent and control HAIs and drugresistant
infections and address a wide range of issues from
architectural design of hospitals to hand hygiene.
These guidelines have been developed primarily
by the CDC and the World Health Organization
(WHO), infection-related organizations, and other
professional societies. Some specialty organizations
and quality improvement groups have summarized
the guidelines for easier use in practice [2; 28; 32;
33; 34; 35; 36; 37; 38; 39; 40; 41; 42; 43; 44, 45; 46;
47 48; 49; 50; 51; 52; 53]. Adherence to individual
guidelines varies but, in general, is low. Historically,
87% of hospitals have failed to implement all of
the recommended guidelines for preventing HAIs
[54]. Hand hygiene is the most basic and single
most important preventive measure, yet compliance
rates among healthcare workers have averaged only
30% to 50% [3; 25; 42; 55; 56; 57; 58]. Decreasing
the number of HAIs will require research to better
understand the reasons behind lack of compliance
with guidelines and to develop strategies that target
those reasons.

In addition, there are professional consequences
for New York healthcare professionals who do not
adhere to appropriate infection control efforts.
Healthcare professionals who fail to use scientifically
accepted barrier precautions and state-established
infection control practices may be subject to charges
of professional misconduct [59]. The Office of
Professional Medical Conduct may investigate on
its own any suspected professional misconduct and
is required to investigate each complaint received
regardless of the source. The charges must state the
substance of the alleged misconduct and the mate-
rial facts (but not the evidence). A hearing may be
called, if warranted. The results of the hearing (i.e.,
findings, conclusions, determinations, order) will be
made public upon issuance. Any professional found
guilty of misconduct shall be subject to penalties,

including [60]:

e Censure and reprimand

e Suspension of license or limitation of
license to a specified area or type of
practice
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* Revocation of license
* Annulment of license or registration

* Limitation on registration or issuance
of any further license

* A fine not to exceed $10,000 upon each
specification of charges of which the
respondent is determined to be guilty

* A requirement that a licensee pursue
a course of education or training

* A requirement that a licensee perform up
to 500 hours of public service in a manner
and at a time and place as directed

METHODS OF COMPLIANCE

The education and training of healthcare personnel
are prerequisites for ensuring that Standard Precau-
tions are understood and practiced. Education on
the principles and practices for preventing trans-
mission of infectious agents should begin during
training in the health professions and be provided
to anyone who has an opportunity for contact with
patients or medical equipment. Education programs
for healthcare personnel have been associated with
sustained improvement in adherence to best prac-

tices [28].

Adherence to recommended infection control prac-
tices decreases transmission of infectious agents in
healthcare settings; however, several observational
studies have shown limited adherence to recom-
mended practices by healthcare personnel. Improv-
ing adherence to infection control practices requires
a multifaceted approach that incorporates continu-
ous assessment of both the individual and the work
environment. [t also requires that the organizational
leadership make prevention an institutional priority
and integrate infection control practices into the
organization’s safety culture [28; 61; 62].

THE INFECTIOUS DISEASE PROCESS

A comprehensive description of the pathogenesis
of infection is beyond the scope of this course.
However, a broad overview of pathogen-host interac-
tion will aid in the understanding of how infection
develops in the healthcare setting.

A healthy human body has several defenses against
infection: the skin and mucous membranes form
natural barriers to infection, and immune responses
(nonspecific and specific) are activated to resist
micro-organisms that are able to invade. The skin
can effectively protect the body from most micro-
organisms unless there is physical disruption. For
example, the human papillomavirus can invade the
skin, and some parasites can penetrate intact skin,
but bacteria and fungi cannot [63]. Other disrupt-
ers of the natural barrier are lesions (e.g., chapped,
abraded, affected by dermatitis), injury, or in the
healthcare setting, invasive procedures or devices

[64].

In addition to breaks in the skin, other primary
entry points for micro-organisms are mucosal sur-
faces, such as the respiratory, gastrointestinal, and
genitourinary tracts [65]. The membranes lining
these tracts comprise a major internal barrier to
micro-organisms due to the antimicrobial proper-
ties of their secretions. The respiratory tract filters
inhaled micro-organisms, and mucociliary epithe-
lium in the tracheobronchial tree moves them out
of the lung. In the gastrointestinal tract, gastric acid,
pancreatic enzymes, bile, and intestinal secretions
destroy harmful micro-organisms. Nonpathogenic
bacteria (commensal bacteria) make up the nor-
mal flora in the gastrointestinal tract and act as
protectants against invading pathogenic bacteria.
Commensal bacteria are a source of infection only
if they are transmitted to another part of the body
or if they are altered by the use of antibiotics [2].
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HAIs are commonly caused by bacteria, but can
also be caused by viruses, fungi, and parasites.
These types of infection occur less frequently and
often do not carry the same risks of morbidity and
mortality as bacterial infections. Viral infections are
more common in children than in adults and carry a
high epidemic risk [1]. Fungal infections frequently
occur during prolonged treatment with antibiotics
and in patients who have compromised immune
systems [2]. Various pathogens have different levels
of pathogenicity, virulence, and infectivity.

The transmission of infection follows the cycle (the
“cycle of infection”) that has been described for
all diseases, and humans are at the center of this
cycle [2; 66]. In brief, a micro-organism requires a
reservoir (a human, soil, air, or water), or a host, in
which to live. The micro-organism also needs an
environment that supports its survival once it exits
the host and a method of transmission. Inherent
properties allow micro-organisms to remain viable
during transmission from a reservoir to a suscep-
tible host, another essential factor for transmission
of infection. The primary routes of transmission
for infections are through the air, blood (or body
fluid), contact (direct or indirect), fecal-oral route,
food, animals, or insects. Once inside a host, micro-
organisms thrive because of adherent properties that
allow them to survive against mechanisms in the
body that act to flush them out. Bacteria adhere to
cell surfaces through hairlike projections, such as
fibrillae, fimbriae, or pili, as well as by proteins that
serve as adhesions [65]. Fimbriae and pili are found
on gram-negative bacteria, whereas other types of
adhesions are found with both gram-negative and
gram-positive bacteria. Receptor molecules in the
body act as ligands to bind the adhesions, enabling
bacteria to colonize skin and mucous membranes.
The virulence of the micro-organism, the integrity of
the skin and membrane barriers, and patient status
will determine whether colonization is followed by
invasive infection. With colonization, there is no
damage to local or distant tissues and no immune
reaction; with infection, bacterial toxins that break
down cells and intracellular matrices are released,
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causing damage to local and distant tissues and
prompting an immune response in the host. Bacteria
continue to thrive within a host through strategies
that enable them to acquire iron for nutrition and
to defend against the immune response. These viru-
lence factors enhance a micro-organism’s potential
for infection by interrupting or avoiding phagocy-
tosis or living inside phagocytes [65].

A healthcare environment increases the risk of
infection for two primary reasons. First, it is likely
that normally sterile body sites will become exposed,
allowing pathogens to cause infection through con-
tact with mucous membranes, nonintact skin, and
internal body areas [66]. Second, the likelihood of a
susceptible host is high due to the vulnerable health
status of patients. Especially in an era of decreased
hospital stays and increased outpatient treatments,
it is the sickest patients who are hospitalized, increas-
ing the risk not only for infection to develop in these
patients but also for their infection to be more severe
and to be transmitted to others.

Infection is transmitted in a healthcare environ-
ment primarily through exogenous and endogenous
modes. Exogenous transmission is through patient-
to-patient or staff-to-patient contact. Patients who do
not have infection but have bacterial colonization
can act as vectors of transmission. Staff members
can also act as vectors because of colonization or
contamination. Endogenous infection occurs within
an individual patient through displacement of com-
mensal micro-organisms.

Factors specifically related to the healthcare environ-
ment are not common causes of HAIs [2; 67; 68].
However, consideration should be given to the pre-
vention of infection with environmental pathogens.
The CDC revised guideline related to environmental
factors for infection provides clear recommenda-
tions for infection control measures according to
several environmentrelated categories, including
air (normal ventilation and filtration, as well as
handling during construction or repair), water (water
supply systems, ice machines, hydrotherapy tanks
and pools), and environmental services (laundry,
housekeeping) [41].
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In general, the spread of infectious disease is pre-
vented by eliminating the conditions necessary
for the micro-organism to be transmitted from a
reservoir to a susceptible host. This can be accom-

plished by:
e Destroying the micro-organism
* Blocking the transmission

* Protecting individuals from
becoming vectors of transmission

* Decreasing the susceptibility
of potential hosts

Antiseptic techniques and antibiotics will kill
micro-organisms, while proper hand hygiene will
block their transmission. Gloves, gowns, and masks
remove healthcare professionals from the transmis-
sion cycle by protecting them from contact with
micro-organisms. Contact Precautions and isola-
tion techniques help patients avoid being vectors
of transmission. Lastly, ensuring that patients and
healthcare professionals are immune or vaccinated
can help decrease the availability of potential hosts.

HIGH-RISK PRACTICES:
EXPOSURE TO BLOODBORNE
PATHOGENS

Healthcare professionals, emergency response per-
sonnel, and public safety personnel may be exposed
to a variety of bloodborne pathogens, including
human immunodeficiency virus (HIV), hepatitis B
virus (HBV), and hepatitis C virus (HCV). Exposure
may occur percutaneously, parenterally, or through
contact with mucous membranes and nonintact

skin [69].

PERCUTANEOUS EXPOSURE

Percutaneous exposures may occur through the
handling, disassembly, disposal, or reprocessing
of contaminated needles and other sharp objects.
They may also be related to the performance of
procedures in which there is poor visualization (e.g.,
blind suturing, placing the nondominant hand next
to or opposing a sharp, or performing procedures
where bone spicules or metal fragments are pro-
duced). Data from the CDC National Surveillance
System for Hospital Health Care Workers (NaSH)
have shown that approximately 70% of percutane-
ous injuries occur during use of a sharp, 15% occur
after use and before disposal, and 3% occur during
or after disposal [70].

PARENTERAL EXPOSURE

Parenteral exposures (i.e., injection with infectious
material) may occur during administration of par-
enteral medications, sharing of blood monitoring
devices (e.g., glucometers, lancets), or infusion of
contaminated blood products or fluids. Generally,
these exposures are the result of poor adherence
to Standard Precautions and infection control
guidelines.

MUCOUS MEMBRANE AND
NONINTACT SKIN EXPOSURE

Mucous membrane and nonintact skin exposures
may occur when blood or body fluids come in
direct contact with the eyes, nose, mouth, or other
mucous membranes via contaminated hands, open
skin lesions, or splashes or sprays of blood or body
fluids (e.g., during irrigation or suctioning). Again,
following established infection control guidelines
greatly reduces the risk of this type of exposure.
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PRECAUTIONS AND
ISOLATION TECHNIQUES

The CDC guideline for isolation precautions in
hospitals, last updated in 2007, synthesizes a vari-
ety of recommendations for precautions based on
the type of infection, the route of transmission,
and the healthcare setting [28]. As defined by the
CDC, Standard Precautions represent measures that
should be followed for all patients in a healthcare
facility, regardless of diagnosis or infection status.
Standard Precautions apply to blood; all body fluids,
secretions, and excretions except sweat, regardless of
whether they contain visible blood; nonintact skin;
and mucous membranes [28]. For patients who are
known to have or are highly suspected to have colo-
nization or infection, Contact Precautions should
be followed. This type of precaution is designed to
reduce exogenous transmission of micro-organisms
through direct or indirect contact from healthcare
professionals or other patients. Airborne Precau-
tions are used for patients who have or are highly
suspected of having infection that is spread by air-
borne droplet nuclei, such as tuberculosis, measles,
or varicella. Droplet Precautions target infections
that are transmitted through larger droplets gener-
ated through talking, sneezing, or coughing, such as
invasive Haemophilus influenzae type b disease, diph-
theria (pharyngeal), pertussis, group A streptococcal
pharyngitis, influenza, mumps, and rubella [28].

The Infectious Diseases Society of America
and Society for Healthcare Epidemiology
of America recommend patients with
suspected Clostridioides difficile infection
EVIDENCE-BASED .
PRACTICE should be placed on preemptive contact
RECOMMENDATION . . L
precautions pending the C. difficile test
results if test results cannot be obtained on the same

day.

(https://www.idsociety.org/practice-guideline/
clostridium-difficile. Last accessed June 15, 2024.)

Strength of Recommendation/Level of Evidence:
Strong recommendation, moderate-quality evidence

#98643 Infection Control: The New York Requirement

The CDC guideline includes descriptions of all the
elements involved in the four types of precautions,
including hand hygiene; the use of personal protec-
tion equipment (i.e., gloves, gown, face protection);
placement of the patient; handling of patient-care
equipment; and environmental services and occu-
pational health. New elements of Standard Precau-
tions added to the 2007 guideline include infection
control practices (i.e., use of masks) for special
lumbar puncture procedures, safe injection prac-
tices (discussed later in this course), and respiratory
hygiene/cough etiquette [28]. Recommendations in
this area address the importance of educating health-
care professionals about adherence to measures to
control the transmission of respiratory pathogens,
especially during seasonal outbreaks of viral respira-
tory tract infections. In addition, the guideline states
that efforts should be made to contain respiratory
secretions in patients and other individuals who
have signs and symptoms of a respiratory infection,
beginning at the point of initial encounter in a
healthcare setting. Signs should be posted to instruct
patients and visitors with symptoms of respiratory
infection to cover their mouths/noses when cough-
ing or sneezing, to use and dispose of tissues, and to
perform hand hygiene after contact with respiratory
secretions. Masks should be offered to coughing
patients and other individuals with symptoms, and
such persons should be encouraged to maintain an
ideal distance of at least 3 feet from others in com-
mon waiting areas.

The following descriptions of precautions are sum-
marized from the 2007 guideline for isolation pre-
cautions [28]. Although the 2007 guideline is the
most recent version, guidance regarding Ebola virus
precautions and isolation has been updated and will

be discussed briefly [71].

STANDARD PRECAUTIONS

Hand Hygiene

The guideline includes recommendations found
in the CDC guideline on hand hygiene [42]. Hand
hygiene guidelines will be discussed in length later
in this course.
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Gloves

Wear gloves (clean, nonsterile gloves are adequate)
when touching blood, body fluids, secretions, excre-
tions, and contaminated items. Latex or nitrile
gloves are preferable for clinical procedures that
require manual dexterity and/or will involve more
than brief patient contact. Put on clean gloves just
before touching mucous membranes and nonintact
skin. When worn in combination with other per-
sonal protective equipment, don gloves last.

Change gloves between tasks and procedures on the
same patient after contact with material that may
contain a high concentration of micro-organisms.
Remove gloves promptly after use, before touching
noncontaminated items and environmental surfaces
and before going to another patient, and wash hands
immediately to avoid transfer of micro-organisms to
other patients or environments. Avoid contamina-
tion of clothing and skin when removing gloves. Do
not reuse gloves or wash gloves for subsequent reuse.

Mask, Eye Protection, Face Shield

Wear a mask and eye protection or a face shield to
protect mucous membranes of the eyes, nose, and
mouth during procedures and patient-care activities
that are likely to generate splashes or sprays of blood,
body fluids, secretions, or excretions.

Gowns

Wear a gown (a clean, nonsterile gown is adequate)
to protect skin and to prevent soiling of clothing
during procedures and patient-care activities that are
likely to generate splashes or sprays of blood, body
fluids, secretions, or excretions. Select a gown that
is appropriate for the activity and amount of fluid
likely to be encountered. Remove a soiled gown as
promptly as possible (turning outer “contaminated”
side of the gown inward), roll gown into a bundle,
and discard appropriately. Wash hands to avoid
transfer of micro-organisms to other patients or envi-
ronments. Do not reuse gowns, even for repeated
tasks with the same patient.

Patient Placement

Use a private room for a patient who contaminates
the environment or who does not (or cannot be
expected to) assist in maintaining appropriate
hygiene or environmental control. If a private room
is not available, consult with infection control
professionals regarding patient placement or other
alternatives.

Patient-Care Equipment

Handle used patient-care equipment soiled with
blood, body fluids, secretions, and excretions in a
manner that prevents skin and mucous membrane
exposures, contamination of clothing, and transfer
of micro-organisms to other patients and environ-
ments. Ensure that reusable equipment is not used
for the care of another patient until it has been
cleaned and reprocessed appropriately. Ensure that
single-use items are discarded properly.

Environmental Control

Ensure that the hospital has adequate procedures
for the routine care, cleaning, and disinfection of
environmental surfaces, beds, bedrails, bedside
equipment, and other frequently touched surfaces,
and ensure that these procedures are being followed.

Linen

Handle, transport, and process used linen soiled
with blood, body fluids, secretions, and excretions
in a manner that prevents contamination of air,
surfaces, and individuals.

Occupational Health
and Bloodborne Pathogens

Take care to prevent injuries when using needles,
scalpels, and other sharp instruments or devices;
when handling sharp instruments after procedures;
when cleaning used instruments; and when dispos-
ing of used needles. Never recap used needles, or
otherwise manipulate them using both hands, or use
any other technique that involves directing the point
of a needle toward any part of the body. Rather,
use either a one-handed “scoop” technique or a
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mechanical device designed for holding the needle
sheath. Do not remove used needles from disposable
syringes by hand, and do not bend, break, or other-
wise manipulate used needles by hand. Place used
disposable syringes and needles, scalpel blades, and
other sharp items in appropriate puncture-resistant
containers, which are located as close as practical
to the area in which the items were used, and place
reusable syringes and needles in a puncture-resistant
container for transport to the reprocessing area.

Use mouthpieces, resuscitation bags, or other venti-
lation devices as an alternative to mouth-to-mouth
resuscitation methods in areas where the need for
resuscitation is predictable.

CONTACT PRECAUTIONS

Patient Placement

Place the patient in a private room. When a private
room is not available, place the patient in a room
with a patient(s) who has active infection with the
same micro-organism but with no other infection
(cohorting). When a private room is not available
and cohorting is not achievable, consider the epi-
demiology of the micro-organism and the patient
population when determining patient placement.
Consultation with infection control professionals
is advised before patient placement.

Gloves and Handwashing

In addition to wearing gloves as outlined under
Standard Precautions, wear gloves (clean, nonsterile
gloves are adequate) when entering the room. Dur-
ing the course of providing care for a patient, change
gloves after having contact with infective material
that may contain high concentrations of micro-
organisms (e.g., fecal material, wound drainage).
Remove gloves before leaving the patient’s room, and
wash hands immediately with an antimicrobial agent
or a waterless antiseptic agent. After glove removal
and handwashing, ensure that hands do not touch
potentially contaminated environmental surfaces
or items in the patient’s room, to avoid transfer of
micro-organisms to other patients or environments.

#98643 Infection Control: The New York Requirement

Gown

In addition to wearing a gown as outlined under
Standard Precautions, wear a gown (a clean, non-
sterile gown is adequate) when entering the room
if you anticipate that your clothing will have sub-
stantial contact with the patient, environmental
surfaces, or items in the patient’s room, or if the
patient is incontinent or has diarrhea, an ileostomy,
a colostomy, or wound drainage not contained by
a dressing. Remove the gown before leaving the
patient’s environment. After gown removal, ensure
that clothing does not contact potentially contami-
nated environmental surfaces, to avoid transfer of
micro-organisms to other patients or environments.

Patient Transport

Limit the movement and transport of the patient
from the room to essential purposes only. If the
patient is transported out of the room, ensure that
precautions are maintained to minimize the risk of
transmission of micro-organisms to other patients
and contamination of environmental surfaces or
equipment.

Patient-Care Equipment

When possible, dedicate the use of noncritical
patient-care equipment to a single patient (or cohort
of patients infected or colonized with the pathogen
requiring precautions) to avoid sharing between
patients. If use of common equipment or items is
unavoidable, then adequately clean and disinfect
them before use for another patient.

AIRBORNE PRECAUTIONS

All precautions described for airborne pathogens
are in addition to Standard Precautions.

Patient Placement

Place the patient in a private room that has (1)
monitored negative air pressure in relation to the sur-
rounding areas; (2) 6 to 12 air changes per hour; and
(3) appropriate discharge of air outdoors or moni-
tored high-efficiency filtration of room air before
the air is circulated to other areas in the hospital.
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Keep the room door closed and the patient in the
room. When a private room is not available, place
the patient in a room with a patient who has active
infection with the same micro-organism, unless oth-
erwise recommended, but with no other infection.
When a private room is not available and cohorting
is not desirable, consultation with infection control
professionals is advised before patient placement.

Respiratory Protection

Wear respiratory protection (N95 respirator) when
entering the room of a patient with known or sus-
pected infectious pulmonary tuberculosis. Suscep-
tible persons should not enter the room of patients
known or suspected to have rubeola (measles) or
varicella (chickenpox) if other immune caregivers are
available. If susceptible persons must enter the room
of a patient known or suspected to have rubeola or
varicella, they should wear respiratory protection
(N95 respirator). Persons immune to rubeola or
varicella need not wear respiratory protection.

Patient Transport

Limit the movement and transport of the patient
from the room to essential purposes only. If trans-
port or movement is necessary, minimize patient
dispersal of droplet nuclei by placing a surgical mask
on the patient, if possible.

DROPLET PRECAUTIONS

All precautions described for droplet pathogens are
in addition to Standard Precautions.

Patient Placement

Place the patient in a private room. When a private
room is not available, place the patient in a room
with a patient(s) who has active infection with the
same micro-organism but with no other infection.
When a private room is not available and cohort-
ing is not achievable, maintain spatial separation
of at least 3 feet between the infected patient and
other patients and visitors. Special air handling and
ventilation are not necessary, and the door may
remain open.

Masks

In addition to wearing a mask as outlined under
Standard Precautions, wear a mask when working
within 3 feet of the patient. (Logistically, some hos-
pitals may want to implement a policy of wearing a
mask to enter the room.)

Patient Transport

Limit the movement and transport of the patient
from the room to essential purposes only. If trans-
port or movement is necessary, minimize patient
dispersal of droplets by placing a surgical mask on
the patient, if possible.

HAND HYGIENE

Hand hygiene is the most important preventive
measure in hospitals, and the Joint Commission
mandates that hospitals and other healthcare facili-
ties comply with the Level I recommendations in
the CDC guideline for hand hygiene [42]. The CDC
guideline states the specific indications for washing
hands, the recommended hand hygiene techniques,
and recommendations about fingernails and the use
of gloves (Table 1) [42]. The guideline also provides
recommendations for surgical hand antisepsis, selec-
tion of hand-hygiene agents, skin care, educational
and motivational programs for healthcare profes-
sionals, and administrative measures.

Despite the simplicity of the intervention, its
substantial impact, and wide dissemination of the
guideline, compliance with recommended hand
hygiene has ranged from 16% to 81%, with an aver-
age of 30% to 50% [3; 42; 54; 56; 57; 58]. Among
the reasons given for the lack of compliance are
inconvenience, understaffing, and damage to skin
[1;42; 56; 72]. The development of effective alcohol-
based handrub solutions addresses these concerns,
and studies have demonstrated that these solutions
have increased compliance [57; 73; 74]. The CDC
guideline recommends the use of such solutions on
the basis of several advantages, including [42]:
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SUMMARY OF CDC RECOMMENDATIONS FOR HAND HYGIENE
Indications for Hand Hygiene

Wash hands with nonantimicrobial or antimicrobial soap and water when they are visibly dirty, contaminated, or soiled.
If hands are not visibly soiled, use an alcohol-based handrub for routinely decontaminating hands.

Specific Indications

Wash hands before patient contact and before putting on gloves for insertion of invasive devices that do not require surgery
(e.g., urinary catheters, intravascular devices).

Wash hands after:

¢ Contact with a patient’s skin

¢ Contact with body fluids or excretions, nonintact skin, or wound dressings

¢ Removing gloves

Recommended Handrub Technique

Apply to palm of one hand, rub hands together, covering all surfaces until dry.

Recommended Handwashing Technique

e Wet hands with water, apply soap, and rub hands together for at least 15 seconds.
¢ Rinse and dry with disposable towel.
* Use towel to turn off faucet.

Fingernails and Artificial Nails

Keep tips of natural nails to a length of ¥4 inch. Do not wear artificial nails during direct contact with high-risk patients
(e.g., patients in intensive care unit or operating room).

Use of Gloves

Use gloves when there is potential for contact with blood or other potentially infectious materials, mucous membranes,

or nonintact skin. Change gloves after use for each patient.

Source: [42] Table 1

* Better efficacy against both gram-negative small survey of hand hygiene practices, healthcare
and gram-positive bacteria, mycobacteria, workers indicated that they would be more likely to
fungi, and viruses than either soap and water clean their hands as recommended if alcohol-based
or antimicrobial soaps (e.g., chlorhexidine) handrub solution was located near the patient [75].

¢ More rapid disinfection than other The handrub solution may be used in all clinical
hand-hygiene techniques situations except for when hands are visibly dirty

. . or are contaminated with blood or body fluids. In
* Less damaging to skin ‘ ‘ o )
such instances, soap (either antimicrobial or non-

J— . . o .
Time savings (18 minutes compared antimicrobial) and water must be used.

with 56 minutes per 8-hour shift)
However, there are many other reasons for lack of

adherence to appropriate hand hygiene, including
denial about risks, forgetfulness, and belief that
gloves provide sufficient protection [1; 42; 56]. These
reasons demand education for healthcare profession-
als to emphasize the importance of hand hygiene.

The guideline suggests that healthcare facilities pro-
mote compliance by making the handrub solution
available in dispensers in convenient locations (e.g.,
entrance to patients’ room, at the bedside) and pro-
vide individual pocket-sized containers [42]. In one
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Also necessary is research to determine which inter-
ventions are most likely to improve hand-hygiene
practices, as no studies have demonstrated the supe-
riority of any intervention [76]. Single interventions
are unlikely to be effective [76]. Studies indicate that
multimodal interventions (e.g., education, observa-
tion, provision of supplies, administrative support,
reminders, surveillance, performance feedback) may
be more effective in raising compliance [76; 77; 78].

Several single-institution studies have demonstrated
that appropriate hand hygiene reduces overall rates
of HAIs, including those caused by MRSA and
vancomycin-resistant enterococci [57; 58; 73; 74].
However, rigorous evidence linking hand hygiene
alone with the prevention of HAIs is lacking, mak-
ing it difficult to evaluate the true impact of hand
hygiene alone in reducing HAIs [79]. One chal-
lenge in evaluating the impact of hand hygiene is
that a variety of methodologies (e.g., surveys, direct
observation, measurement of product use) have
been used to assess compliance, each with its own
advantages and disadvantages [80]. Measuring the
effect of appropriate hand hygiene alone is also dif-
ficult because the intervention is often one aspect
of a multicomponent strategy to reduce infection
[58]. Lastly, as noted previously, the development
of HAIs is complex, with many contributing factors
[58]. Although more research is needed to assess the
individual impact of appropriate hand hygiene, this
basic prevention measure is the essential foundation
of an effective infection control strategy and is an
element of every infection control guideline [2; 28;

36; 37; 39; 40; 42; 43; 44; 47; 491.

EBOLA VIRUS

Care of patients with Ebola requires Standard,
Contact, and Airborne Precautions. Duration of
these measures is determined on a case-by-case basis,
in conjunction with local, state, and federal health
authorities. A single-patient room with the door
closed is preferred. A log of all people entering the
patient’s room is required. Avoid entry of visitors
into the patient’s room except as needed for the
patient’s well-being and on a case-by-case basis. Any
visits should be scheduled and controlled. Barrier
protections against blood and body fluids should be
used upon entry into the room (i.e., gloves, fluid-
resistant or impermeable gown, face/eye protection
with masks, goggles or face shields). Additional
protective wear (i.e., double gloves, leg and shoe
coverings) should be used during the final stages
of illness when hemorrhage may occur. The use of
dedicated disposable medical equipment is preferred
for patient care. All nondedicated, nondisposable
equipment should be cleaned and disinfected after
use. Disinfection of environmental surfaces should
be conducted using a U.S. Environmental Protec-
tion Agency (EPA)-registered hospital disinfectant.
Selection of a disinfectant product with a higher
potency than is normally required for an enveloped
virus is recommended. If possible, needles, sharps,
and aerosol-generating procedures should be avoided
as much as possible, and the number of procedures
and tests should be limited. All needles and sharps
should be handled with extreme care and disposed
in puncture-proof, sealed containers. Ebola virus is
classified as a Category A infectious substance regu-
lated by the U.S. Department of Transportation’s
(DOT) Hazardous Materials Regulations (HMR, 49
C.ER., Parts 171-180). Any item transported offsite
for disposal that is contaminated or suspected of
being contaminated with a Category A infectious
substance must be packaged and transported in
accordance with the HMR. Public health officials
should be notified immediately if Ebola is suspected
[28; 71; 81; 82].
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STANDARDS FOR EQUIPMENT
AND ENVIRONMENTAL SERVICES

The infection control manual should contain details
on cleaning and disinfecting equipment and the
healthcare environment. The procedures should
follow those set forth by the CDC in its guidelines
for environmental infection control and for disin-
fection and sterilization [37; 41]. These procedures
are related to the routine cleaning, disinfection,
and reprocessing of equipment; the cleaning and
disinfection of environmental surfaces; the clean-
ing of spills of blood and other body fluids; the
cleaning and maintenance of laundry and bedding,
carpeting, and cloth furnishings; and the handling
of medical waste.

CLEANING, DISINFECTING, AND
REPROCESSING EQUIPMENT

The guideline on disinfection and sterilization
published by the CDC in 2008 includes updated
evidence-based recommendations on preferred
methods for cleaning, disinfecting, and sterilizing
medical devices and for cleaning and disinfecting
the healthcare environment [37]. The guideline also
addresses several new topics, including inactivation
of antibiotic-resistant bacteria, bioterrorist agents,
emerging pathogens, and bloodborne pathogens;
toxicologic, environmental, and occupational con-
cerns associated with disinfection and sterilization
practices; disinfection of patient-care equipment
used in ambulatory settings and home care; new
sterilization processes, such as hydrogen peroxide gas
plasma and liquid peracetic acid; and disinfection of
complex medical instruments (e.g., endoscopes) [37].

Various levels of cleaning and disinfection have been
defined, and decontamination and cleaning must be
carried out before any of the higher level processes
(Table 2) [2; 37; 66]. The cleaning and disinfec-
tion of devices varies according to the Spaulding
classification, which categorizes devices as critical

#98643 Infection Control: The New York Requirement

(i.e., enters normally sterile tissue or the vascular
system), semicritical (i.e., comes into contact with
intact mucous membranes and does not ordinarily
penetrate sterile tissue), or noncritical (i.e., does not
ordinarily touch a patient or touches only intact
skin) [66; 83]. Critical devices require sterilization,
and semicritical devices require high-level disinfec-
tion; noncritical devices may be cleaned with low-

level disinfection [2; 48; 66; 83].

According to the Association of
periOperative Registered Nurses,
instruments should be cleaned and
decontaminated as soon as possible after

EVIDENCE-BASED . . .
use. Preparation for decontamination of

RECO?A/?WCETI\L%ATION
instruments should begin at the point
of use, and instruments should be kept free of gross
soil during the procedure. Instruments should be
kept moist until they are cleaned. A towel moistened
with water placed over the instruments may be used.

Saline should not be used.

(https://apic.org/Resource_/TinyMceFileManager/
Implementation_Guides/9_AORNGuidelineSummary
Cleaning& CareofSurgicallnstruments.pdf. Last accessed
June 15, 2024.)

Strength of Recommendation: Expert Opinion/
Consensus Statement

Endoscopic instruments present a challenge to
proper reprocessing because of the complex internal
design and long, narrow channels [2]. Reprocessing
should be carried out by trained and accredited
personnel according to the manufacturer’s recom-
mendations, and the process should be monitored
regularly for quality control [84]. Guidelines and
recommendations for reprocessing of gastrointes-
tinal endoscopes have been developed by several
federal agencies, such as the U.S. Food and Drug
Administration (FDA) and the CDC, as well as many
professional organizations [2; 48; 84; 85; 86; 87].
The reprocessing procedure should begin immedi-
ately after use to prevent secretions from drying [2;

37; 86; 87].
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DEFINITIONS OF LEVELS OF CLEANING AND DISINFECTION

Level Definition

Decontamination Use of a 0.5% chlorine solution to reduce the number of pathogenic organisms
on the device

Cleaning Use of soap and water to remove all visible dust, soil, blood, or other body fluids

Low-level disinfection

Use of disinfectant to destroy pathogenic organisms (may not eliminate resistant

bacteria or most viruses or fungi)

Intermediate-level disinfection
viruses, and fungi)

Use of disinfectant to destroy pathogenic organisms (eliminates most bacteria,

High-level disinfection

Use of chemical disinfectants, boiling, or steaming to destroy all micro-organisms

Sterilization Use of high-pressure steam (autoclave), dry heat (oven), chemical sterilants,
or radiation to eliminate all forms of viable micro-organisms
Reprocessing A multistep procedure that consists of meticulous cleaning, high-level

disinfection with a liquid chemical sterilant or disinfectant, and proper drying

Source: [2; 37; 66]

Table 2

Some inconsistencies across reprocessing guidelines
and manufacturer recommendations have been
found, primarily with regard to drying [86]. Also,
various steps in the procedure have been empha-
sized as being the most critical. For example, one
report notes that meticulous mechanical cleaning
is the most important step because it removes the
majority of the contaminating bacteria [84]. Another
report emphasizes the importance of drying to
avoid waterborne bacteria, such as Pseudomonas
aeruginosa [86].

A report of four patients with infection with P.
aeruginosa after transrectal ultrasound-guided pros-
tate biopsies raised awareness about the need for
thorough cleaning of equipment. Evaluation of the
findings on the four patients demonstrated that
the infection was caused by contamination of the
needle guide as a result of inadequate cleaning (with
a brush) and improper rinsing (with tap water) after
reprocessing [88]. The report led to the FDA issuing
a Public Health Notification on proper reprocessing

of such devices [89].

Reprocessing of bronchoscopes has received less
attention, perhaps because of the low risk of infec-
tion, but general recommendations, similar to those
for gastrointestinal endoscopes, are available [32;

90].

CLEANING THE ENVIRONMENT

Every healthcare facility should have a written house-
keeping schedule for the routine cleaning of the envi-
ronment. Routine cleaning removes so-called visible
dirt, which can harbor micro-organisms. Soap and
water can be used to remove visible dirt from most
surfaces, such as walls, doors, ceilings, and floors.
A disinfectant should be used when there are signs
of contamination. The level of asepsis in cleaning
depends on the likelihood of contamination. WHO
suggests classifying areas within a healthcare facility
into four zones [2]:

e Zone A: No patient contact

e Zone B: Care of patients who are not
infected and are not highly susceptible

e Zone C: Infected patients (isolation units)

e Zone D: Highly susceptible patients
(protective isolation) or protected areas
such as operating suites, delivery rooms,
intensive care units, neonatal intensive
care, transplant units, oncology units,
and hemodialysis units
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Cleaning according to this classification should be
as follows [2]:

* Zone A: Normal cleaning

e Zone B: Cleaning procedures that do
not raise dust. (Dry sweeping or vacuum
cleaners are not recommended.) Use a
detergent solution and disinfect any
areas with visible contamination with
blood or body fluids before cleaning.

e Zone C: Cleaning with a detergent/
disinfectant solution, with separate
cleaning equipment for each room

e Zone D: Cleaning with a detergent/
disinfectant solution and separate
cleaning equipment

Written policies should specify how frequently each
area should be cleaned and should note the cleaning
agents used for various surfaces and items such as
beds, curtains, screens, fixtures, and furniture. In
general, all surfaces in the environment (e.g., walls,
doors, floors) must be cleaned daily to remove soil.
Sinks, toilets, and baths should be scrubbed daily,
or more often if needed, with a disinfectant clean-
ing solution using a separate mop, brush, or cloth.
Patient rooms should also be cleaned daily and after
each patient is discharged. Surfaces and countertops
in procedure rooms, examination rooms, and the
laboratory must be cleaned with a disinfectant solu-
tion after any activity.

Spills of blood or other body fluid should be
removed and cleaned immediately. The area should
first be cleaned with a 0.5% chlorine solution and
then washed clean with a disinfectant solution.
Gloves should be worn while cleaning.

MANAGING WASTE

Management of waste is a concern in healthcare
facilities, but 75% to 90% of waste poses no risk of
infection. The following types of waste are consid-
ered to be hazardous [2]:

¢ Infection-associated waste (from isolation
units, laboratory cultures, tissue swabs)

#98643 Infection Control: The New York Requirement

e Pathologic waste (blood, body fluids,
human tissue)

e Sharps (needles, scalpels, blades, knives)

e Pharmaceutical waste (expired
pharmaceutical agents)

e Chemical waste (laboratory reagents,
solvents)

e Heavy metal waste (broken blood pressure
gauges, batteries)

e Radioactive waste
As with cleaning, written policies should document

the appropriate handling, storage, and transporta-
tion of all types of waste.

SAFE INJECTION PRACTICES

Infection prevention also includes safe injection
practices intended to prevent or reduce the risk
of transmission of infectious diseases between
one patient and another or between a patient and
healthcare provider. A safe injection does not harm
the recipient, does not expose the provider to any
avoidable risks, and does not result in waste that is
dangerous for the community [91].

Unsafe injection practices put patients and health-
care providers at unnecessary risk. A wide variety of
procedures, such as the administration of anesthet-
ics for outpatient procedures, the administration of
other IV medications, flushing IV lines or catheters,
and the administration of IM vaccines, have been
associated with unsafe injection [91]. Outbreaks
related to these practices indicate that some health-
care personnel do not adhere to basic principles of
infection control and aseptic technique. A survey of
U.S. healthcare professionals who provide medica-
tion through injection found that 1% to 3% reused
the same needle and/or syringe on multiple patients

(28].
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The following guidelines should be considered with
regards to injection practices [28]:

* Use aseptic technique to avoid contamination
of sterile injection equipment.

* Never administer medications from a
syringe to multiple patients, even if the
needle or cannula on the syringe is changed.
Needles, cannulae, and syringes are sterile,
single-use items; they should not be reused
for multiple patients.

e Use fluid infusion and administration sets
(e.g., intravenous bags, tubing, connectors)
for one patient only, and dispose
appropriately after use.

e Use single-dose vials for parenteral
medications whenever possible.

e If multidose vials must be used, both the
needle or cannula and syringe used to
access the multidose vial must be sterile.

* Do not keep multidose vials in the
immediate patient treatment area, and
store in accordance with the manufacturer’s
recommendations. Discard if sterility is
compromised or questionable.

* Do not use bags or bottles of intravenous
solution as a common source of supply
for multiple patients.

SURVEILLANCE

Surveillance is an essential component of an infec-
tion control program. The infection control team
has traditionally conducted surveillance through
open communication with the nursing staff and
physicians and meticulous review of patient records
and microbiology results. The advent of electronic
health systems has enabled some infection control
programs to create algorithm-driven surveillance [1].

In addition, newer technology is adding to changes
in the way surveillance is conducted. An electronic,
laboratory-based marker has been developed and
compared with traditional medical record review
and accepted surveillance methods, including
hospital-wide detection by the Study on the Efficacy
of Nosocomial Infection Control chart review and
intensive care unit detection by National Nosoco-
mial Infections Surveillance System techniques.
Analysis with the marker was significantly better
than the hospital-wide detection methods and had
sensitivity comparable to medical record review [92].

The infections most commonly targeted for surveil-
lance are those difficult to treat and those associated
with substantial costs in terms of morbidity, mortal-
ity, or economics [1]. In addition, infections with
a predilection for epidemics are a focus. The data
gathered should be evaluated in relation to regional
and national norms, and temporal trends should
also be noted. Continuing analysis of the data allows
the infection control team to evaluate the efficacy
of programs designed to enhance compliance with
hospital-wide strategies to prevent HAls.

EXPOSURE INCIDENTS

If an occupational exposure to a bloodborne patho-
gen or infectious material occurs, employers should
follow all federal (including the Occupational Safety
and Health Administration) and state requirements
for recording and reporting. The circumstances sur-
rounding the exposure and postexposure manage-
ment strategies should be recorded in the exposed
person’s confidential medical record and should

include [93]:

e Date and time of exposure

e Details of the procedure performed
e Details of the exposure

e Details about the exposure source

e Details about the exposed person and
any need for counseling, postexposure
management, or follow-up
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COMMUNICABLE DISEASE
EXPOSURES IN HEALTHCARE
PROFESSIONALS

PREPLACEMENT EVALUATIONS AND
PERIODIC HEALTH ASSESSMENTS

Medical evaluations before placement may reduce
the undue risk of infection to employees, patients,
and visitors. Preplacement evaluations should
include a review of each employee’s job description
for duties that may affect the risk of acquiring or
transmitting infections in healthcare settings [94].
A health inventory for all new healthcare profession-
als who have direct patient/family contact must be
documented prior to the beginning of patient/family
contact. The inventory should include [26; 94; 95]:

e A history of medical conditions and other
factors that may affect the risk of acquiring
or transmitting infections

* A certificate of immunization against
vaccine-preventable diseases (e.g., rubella,
measles), as recommended for healthcare
personnel by the Advisory Committee
on Immunization Practices (ACIP), or
professionally certified medical exemption
from immunization

e A purified protein derivative (PPD)
(Mantoux) skin test for tuberculosis prior
to employment, and no less than every
year thereafter for negative findings.
Positive findings require appropriate
clinical follow-up but no repeat test.

* An annual (or more frequent, if needed)
health status assessment to ensure freedom
from any health impairment that might pose
a risk for other workers, patients, or visitors

*  Documentation of pre-employment and
annual vaccination against influenza

#98643 Infection Control: The New York Requirement

Screening tests are available to determine susceptibil-
ity to vaccine-preventable diseases, such as measles,
mumps, rubella, and varicella. The results of these
tests should be included in personnel immunization
records to ensure that susceptible personnel are
promptly identified and appropriately vaccinated.
All healthcare settings should conduct initial and
ongoing risk assessments for the transmission of
tuberculosis to determine the types of administra-
tive, environmental, and respiratory-protection
controls needed. Part of the assessment should
include risk classification to determine the need for
a screening program and the frequency of screen-
ing. All healthcare professionals with suspected or
confirmed tuberculosis disease who have duties that
involve face-to-face contact with patients should be
included in a screening program [96].

All healthcare professionals experiencing fever,
cough, rash, vesicular lesions, draining wounds,
vomiting, or diarrhea require immediate evaluation
by a licensed medical professional and possible
restriction from patient care activities and return
to work clearance [95]. The CDC recommends that
all healthcare personnel obtain annual influenza
vaccination to reduce infection of staff, patients,
and family members and to decrease absenteeism
[97]. Immunization against hepatitis B and pertussis
(Tdap), in addition to all core vaccines, is also recom-
mended [98]. Vaccination of healthcare personnel
is considered an essential component of a patient
safety program [97].

Management Strategies

Prompt diagnosis and management of job-related
illnesses, appropriate postexposure prophylaxis,
and implementation of measures to prevent fur-
ther infection transmission are important aspects
of an effective infection control program. Health-
care organization leaders and administrators are
encouraged to establish a timely, confidential, and
nonpunitive mechanism for healthcare personnel
to report potentially infectious exposures and to
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access exposure and illness management services 24
hours per day and seven days per week [94]. Exclu-
sion of personnel from work or patient contact,
depending on the mode of transmission and the
pathogenesis of the disease, may also be necessary.
In these cases, personnel should avoid contact with
susceptible persons and should be encouraged to
report illnesses or exposures, including any that
occur outside the healthcare setting. Notification
of emergency response personnel possibly exposed
to selected infectious diseases is mandatory [95].

Education on best practices is a crucial aspect of
preventing HAIs and is a recommendation in all
infection control guidelines [2; 15; 28; 36; 37; 39;
40; 42; 43; 44, 47; 49]. Education should highlight
the effect of prevention measures on the rates of
HAIs, enhance knowledge about currently available
guidelines, and provide instruction on carrying out
guideline recommendations. Research has also sug-
gested that education about prevention strategies
may be more effective if patterns of care and levels
of risk are incorporated into recommendations
[99]. Numerous studies have shown that knowledge
and practices related to HAIs and guidelines are
improved after educational programs. The com-
bination of a self-study module (with pretest and
post-test), in-service lectures, posters, and fact sheets
on the prevention of intravascular device-related
bloodstream infections and appropriate practices
led to substantial reductions in the prevalence of
such infections [100; 101]. A small study showed
that intensive care nurses’ knowledge and practices
were enhanced by education on the prevention of
ventilator-associated pneumonia [102]. A Canadian
study demonstrated that rates of nosocomial MRSA
infection significantly decreased after a mandatory
infection control education program on MRSA that
included discussion of hospital-specific MRSA data
and case-based practice [103].

It is important that all education campaigns,
whether they target healthcare professionals, facil-
ity staff (e.g., janitorial staff), or the patient popula-
tions, take into consideration the special needs of
the intended audience. Compounding this issue is
the high rate of individuals with limited English
proficiency. According to the U.S. Census Bureau
data from 2019, more than 65 million Americans
speak a language other than English at home, with
more than 25.6 million (8.4%) of these individuals
reporting that they speak English less than “very
well” [104]. Even those who do speak English well

may prefer to receive education in another language.

POSTEXPOSURE EVALUATION
AND MANAGEMENT

When a healthcare provider has been exposed to
particular infectious agents, it is important that
recommended postexposure management guidelines
are followed. This should reduce the risk of infec-
tion and of transmitting the infection to others [95].

Bloodborne Pathogens

Transmission of bloodborne pathogens due to occu-
pational exposure of healthcare professionals has
occurred in needlestick accidents (0.3% risk) and
blood splashes to the mucous membranes (0.09%
risk) [64]. Needlestick is the most common route,
but the risk of infection even through this route is
low, and most exposures do not result in infection
[64; 105]. The risk for transmission increases based
on the source patient’s viral load and the quantity of
blood transferred (e.g., a needle visibly contaminated
with blood; a large-gauge hollow-bore needle; a pro-
cedure that involved the needle entering directly into
the patient’s artery or vein; a deep puncture from a
contaminated needle). In order to decrease the risks
associated with bloodborne pathogen exposures,
postexposure prophylaxis should be initiated as soon
as possible after the incident.
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Hepatitis Viruses

Recommendations for HBV postexposure manage-
ment include initiation of the hepatitis B vaccine
series to any susceptible, unvaccinated person
who sustains an occupational blood or body fluid
exposure. Postexposure prophylaxis with hepatitis
B immune globulin (HBIG) and/or hepatitis B vac-
cine series should be considered for occupational
exposures after evaluation of the hepatitis B surface
antigen status of the source as well as the vaccina-
tion and vaccine-response status of the exposed
person [93].

Immune globulin and antiviral agents (e.g., inter-
feron with or without ribavirin) are not recom-
mended for postexposure prophylaxis of HCV. In
this instance, the HCV status of the source and
the exposed person should be determined as soon
as possible (preferably within 48 hours) after the
exposure, using one of two options: test for HCV
RNA (preferred), or test for anti-HCV and then
if positive, test for HCV RNA [106]. If the source
patient is known or suspected to have recent behav-
ior risks for HCV acquisition (e.g., injection drug
use), or if the risk cannot be reliably assessed, the
initial testing should include a nucleic acid test for
HCV RNA. Persons with recently acquired acute
infection typically have detectable HCV RNA levels
as early as one to two weeks after exposure [106). For
healthcare professionals exposed to an HCV-positive
source, follow-up HCV testing should be performed
to determine if infection develops [93; 106]. The
timing and type of follow-up testing recommended
is included in guidance from the CDC published
in 2020 [106].

Healthcare professionals exposed to hepatitis viruses
should refrain from donating blood, plasma, organs,
tissue, or semen [93]. When based only on exposure
to HBV- or HCV-positive blood, modifications to
an exposed healthcare professional’s patient-care
responsibilities are not necessary. Acutely infected
healthcare professionals should be evaluated accord-
ing to current guidelines; healthcare professionals
chronically infected with HBV or HCV should fol-
low all recommended infection control practices

[93].
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HIV

This section is from the Updated U.S. Public Health
Service Guidelines for the Management of Occupational
Exposures to HIV and Recommendations for Postexposure
Prophylaxis as published by the CDC on September 25,
2013, in Infection Control and Hospital Epidemiology.

The following recommendations apply to situations
where healthcare professionals have had exposure to
asource person with HIV or where information sug-
gests that there is likelihood that the source person
is HIV-infected. Because most occupational HIV
exposures do not result in the transmission of HIV,
potential toxicity should be carefully considered
when prescribing postexposure prophylaxis. The
2013 update focused on tolerability, side effects,
toxicity, safety in pregnancy and lactation, pill bur-
den, and frequency of dosing to maximize adherence
to a postexposure prophylaxis (PEP) regimen [64].
When possible, these recommendations should be
implemented in consultation with persons having
expertise in antiretroviral therapy and HIV transmis-
sion, due to the complexity of selecting appropriate
treatment.

The preferred regimen for PEP provided in the U.S.
Public Health Service Guidelines for management of
healthcare professionals’ exposures to HIV is a basic
regimen that should be appropriate for most HIV
exposures: emtricitabine and tenofovir dispensed
together as Truvada, a fixed-dose combination tablet,
1 mg once daily, plus raltegravir, 400 mg twice daily
[64]. This preparation is available as a starter packet
that should be stocked at every healthcare facility
where exposure to HIV is possible. As discussed,
the regimen has been selected for its tolerability and
safety profile. There are several alternative regimens
that may be selected due to individual patient con-
cerns. For example, tenofovir is associated with renal
toxicity, and an alternative nucleoside/nucleotide
reverse-transcriptase inhibitor pair, such as zidovu-
dine plus lamivudine (available as Combivir) would
be selected for patients with renal disease [64].
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Healthcare professionals with occupational exposure
to HIV should receive follow-up counseling, post-
exposure testing, and medical evaluation regardless
of whether they receive PEP. The 2013 guideline
highlights the importance of follow-up within 72
hours to allow the initial shock to fade and to pro-
vide greater opportunity for full understanding of
the risks and benefits of PEP; confirmation testing
to ensure the necessity of PEP; increase adherence
to PEP; monitoring for adverse reactions and side
effects; and treating comorbidities and altering the
regimen [64]. This window provides an opportunity
to discuss the importance of preventing secondary
transmission of HIV in the 6 to 12 weeks following
initial infection. HIV-antibody testing should be
performed for at least six months postexposure (e.g.,
at 6 weeks, 12 weeks, and 6 months). It is unclear
whether an extended follow-up period (e.g., 12
months) is indicated for individuals not coinfected
with HCV and HIV. If PEP is used, drug-toxicity
monitoring should be performed at baseline and
again two weeks after starting PEP. Clinical judg-
ment, based on medical conditions that may exist
in pre-exposure and/or as a result of the regimen,
should determine the scope of testing. If the source
patient is found to be HIV negative, PEP should be
discontinued immediately [64].

Airborne/Droplet Pathogens

Tuberculosis

Healthcare professionals with known or presumed
exposure to Mycobacterium tuberculosis should be
asked whether they have experienced any signs or
symptoms of tuberculosis (i.e., coughing for more
than three weeks, loss of appetite, unexplained
weight loss, night sweats, bloody sputum, hoarse-
ness, fever, fatigue, or chest pain). Because a blood
assay for M. tuberculosis (BAMT) conversion likely
indicates recent infection, a BAMT result should
be obtained to exclude tuberculosis [107]. If either

the symptom screen or the BAMT result is posi-
tive, the exposed healthcare professional should be
promptly evaluated for tuberculosis. If tuberculosis
is excluded, additional medical and diagnostic evalu-
ations for latent tuberculosis infection, including
an assessment of the extent of exposure, should be
obtained [96; 107]. Healthcare professionals with
active tuberculosis should be excluded from duty
until proved noninfectious [95].

Measles

According to the CDC and Hospital Infection
Control Practices Advisory Committee (HICPAC),
postexposure measles vaccine should be adminis-
tered to measles-susceptible personnel who have had
contact with persons with measles within 72 hours
postexposure [95]. People at risk for severe illness and
complications from measles (e.g., infants younger
than 12 months of age, pregnant women with no
evidence of immunity) and people with severely com-
promised immune systems should receive immuno-
globulin [108]. Furthermore, adherence to Airborne
Precautions (for suspected and proven cases) is also
necessary [108]. Healthcare professionals without
evidence of immunity who are not vaccinated after
exposure should be removed from all patient con-
tact and furloughed from day 5 after first exposure
through day 21 after last exposure [98; 108].

Mumps
The CDC and HICPAC have also established post-

exposure protocols for mumps. The mumps vaccine
should be administered to all personnel without
documented evidence of mumps immunity, unless
otherwise contraindicated [95; 98]. Routine sero-
logic screening is not necessary unless the healthcare
professional considers screening cost-effective or
requests it. Susceptible personnel who are exposed to
mumps should not work from the 12th day after first
exposure through the 26th day after last exposure
or, if symptoms develop, until five days after onset
of parotitis [95].
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Pertussis

The CDC/HICPAC guideline indicates that anti-
microbial prophylaxis against pertussis should be
immediately offered to personnel who have had
unprotected, intensive contact with a patient who
has clinical syndrome that suggests pertussis and
whose cultures are pending [95; 98]. Other health-
care personnel should either receive postexposure
antimicrobial prophylaxis or be monitored daily
for 21 days after exposure and treated at the onset
of signs and symptoms [98]. Prophylaxis may be
discontinued if results of cultures or other tests are
negative for pertussis and the clinical course suggests
an alternate diagnosis.

Rubella

Susceptible personnel who are exposed to rubella
should be excluded from duty from the 7th day after
first exposure through the 2 1st day after last exposure
[95; 98]. Those who acquire rubella should not work

until seven days after the beginning of the rash.

Varicella

The Advisory Committee on Immunization Prac-
tices (ACIP) recommends postexposure prophylaxis
(with vaccination or varicella-zoster immunoglobulin
[VZIG], depending on immune status) of exposed
healthcare personnel without evidence of immunity
[98]. Healthcare professionals who have onset of
varicella should be furloughed until all lesions have
dried and crusted [95]. Personnel exposed to varicella
who are not known to be immune (by history or
serology) should be excused from work beginning
on the 10th day after first exposure until the 21st
day after last exposure.

Immunocompetent personnel with localized zoster
should refrain from the care of high-risk patients
until lesions are crusted. They may continue to
care for other patients with lesions covered [95].
Susceptible personnel exposed to zoster should not
engage in patient contact from the 10th day after

first exposure through the 2 1st day after last exposure
(or 28th day if VZIG was given) [95; 98].
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Serologic screening is indicated for exposed person-
nel who have not had varicella or are unvaccinated;
screening for immunity to varicella may be con-
sidered for exposed, vaccinated personnel whose
antibody status is not known [95; 98]. If the initial
test result is negative, retest five to six days postex-
posure to determine whether an immune response
occurred.

All exposed susceptible personnel should receive
postexposure prophylaxis [98]. If VZIG is given,
exclude personnel from duty from the 8th day
after first exposure through the 28th day after last
exposure.

Norovirus

Although the most frequent routes of transmis-
sion of noroviruses are direct contact and food
and waterborne routes, several reports suggest that
noroviruses may be transmitted through infectious
small-particle aerosols (e.g., vomitus, fecal material)
over distances further than 3 feet, typically within
a defined airspace (e.g., a patient’s room) [109; 110;
111;112; 113; 114]. It is hypothesized that the aero-
solized particles are inhaled and subsequently swal-
lowed. Because of its propensity for transmission
within healthcare facilities, and its ability to have a
disruptive impact in healthcare facilities, norovirus
is an “epidemiologically important organism” [28].

The average incubation period for gastroenteritis
caused by noroviruses is 12 to 48 hours, with a
clinical course lasting 12 to 60 hours. There are
no recommendations for postexposure prophylaxis
for healthcare personnel with norovirus infection.
However, recommendations for healthcare person-
nel who have symptoms consistent with norovirus
infection include exemption from work for a mini-
mum of 48 hours after the resolution of symptoms
and exclusion of nonessential staff from areas in
which outbreaks of norovirus gastroenteritis have

occurred [28; 115].
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NEW YORK DEPARTMENT OF HEALTH POLICY FOR
TESTING POSSIBLE HIV SOURCES IN THE HEALTHCARE SETTING

Postexposure prophylaxis (PEP) is recommended for healthcare professionals following exposure to blood or visibly
bloody fluid or other potentially infectious material associated with potential HIV transmission.

If HIV serostatus of the source is unknown, voluntary HIV testing of the source should be sought. In New York State,
specific informed consent for HIV testing is required.

When the source is available and consents to HIV testing, use of an HIV-1/2 antigen (Ag)/Ab combination immunoassay

is reccommended, preferably with a fast turn-around time. Results from point-of-care assays are available in less than one
hour, and results from laboratory-based screening tests are often available within one to two hours. Rapid oral testing is not
recommended due to lack of sensitivity to identify recent infection and requirements regarding food, drink, and tobacco use.

When the source of any potential exposure to HIV is not known, not available, or cannot be HIV tested for any reason, the
care provider should assess the exposed individual’s level of risk, assume the source has HIV until proven otherwise, and
respond accordingly.

Determining whether the exposure warrants PEP and promptly initiating PEP when indicated should be the focus at initial

presentation, rather than the HIV status of the source.

Source: [38]

Table 3

Cohorting of affected patients to separate airspaces
and toilet facilities may help interrupt transmission
during outbreaks. Contact Precautions should be
used for diapered or incontinent persons for the
duration of illness or to control outbreaks. Con-
sistent environmental cleaning and disinfection
is important, with focus on restrooms even when
apparently unsoiled. Persons who clean heavily con-
taminated areas may benefit from wearing masks, as
the virus can be aerosolized [28].

HEALTHCARE PROFESSIONALS INFECTED
WITH BLOODBORNE PATHOGENS

Routine voluntary, confidential testing has been
recommended for all healthcare providers, particu-
larly for those whose clinical practice places them
at higher risk for exposure and transmission [116].
The New York Department of Health has devel-
oped a policy regarding HIV testing of healthcare
professionals (Table 3) [38]. It is important to note
that New York State Public Health Law protects
the confidentiality and privacy of anyone who has
been tested for, exposed to, or treated for HIV [38].
In addition, according to the Americans with Dis-
abilities Act, an individual is considered to have
a disability if he or she has a physical or mental
impairment that substantially limits one or more
major life activities, has a record of such impair-

ment, or is regarded as having such impairment
[117]. Persons with HIV disease, both symptomatic
and asymptomatic, have physical impairments that
substantially limit one or more major life activities
and are, therefore, protected by the law. Persons who
are discriminated against because they are regarded
as being HIV-positive are also protected.

In 2010, the Society for Healthcare Epidemiology
of America (SHEA) updated its guidelines for the
management of healthcare professionals who are
infected with bloodborne pathogens [116]. Accord-
ing to these guidelines, healthcare providers with
HBV, HCV, and/or HIV with greater viral loads
(>10* genome equivalents/mL for hepatitis viruses,
>5 x 10? genome equivalents/mL for HIV) should be
restricted from performing activities associated with
a definite risk for provider-to-patient transmission of
bloodborne pathogens, such as most surgeries, organ
transplantation, and interactions with patients
prone to biting [116]. These providers may engage
in procedures for which the risk of transmission
is insignificant (e.g., history taking, regular dental
preventive procedures, minor surface suturing) or
unlikely (e.g., locally anesthetized ophthalmologic
surgery, percutaneous cardiac procedures, breast
augmentation, minor oral surgery). Routine double
gloving is also recommended [116].
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According to the CDC, healthcare providers

with active hepatitis B infection (i.e., those

who are HBsAg-positive) who

do not perform exposure-prone procedures
EVIDENCE-BASED . P . .

pracice . but who practice non- or minimally invasive

RECOMMENDATION .

procedures should not be subject to any
restrictions of their activities or study. They do not need
to achieve low or undetectable levels of circulating HBV
DNA, hepatitis e-antigen negativity, or have review and
oversight by an expert review panel, as recommended for
those performing exposure-prone procedures.

(https://www.cdc.gov/mmwr/PDF/rr/rr6210.pdf.
Last accessed June 15, 2024.)

Strength of Recommendation: Expert Opinion/
Consensus Statement

Infected healthcare professionals with lower viral
burdens (<10% genome equivalents/mL of hepatitis
viruses, <5 x 10% genome equivalents/mL for HIV)
may engage in all clinical activities [116]. However,
all healthcare providers with a bloodborne pathogen
must obtain advice from an expert review panel
about continued practice, undergo follow-up rou-
tinely by an appropriate public health official, receive
follow-up by a personal physician who has expertise
in the management of the infection, and adhere
to strict infection control procedures [116]. Those
with low viral burdens should undergo testing twice
per year to demonstrate maintenance of viral level.

SEPSIS

Sepsis is a systemic pathophysiologic and clinical
syndrome caused by infection and manifest by signs
of inflammation, host immune response, and organ
dysfunction. The causes of sepsis are myriad, and
the scope of illness is broad. Most cases of sepsis
syndrome arise from bacterial infection, but certain
viral (e.g., Ebola and other hemorrhagic fevers) and
fungal (e.g., candidiasis, histoplasmosis) infections
induce a sepsis syndrome as well.

#98643 Infection Control: The New York Requirement

In simple terms, infection is the invasion of normally
sterile host tissue by a micro-organism; clinically,
infection is recognized by the constellation of symp-
toms and signs that issue from the host response to
the invading micro-organism. Bacteremia is defined
as the demonstrable presence (e.g., by culture) of
viable bacteria within the general circulation.

It is important that clinicians and patients alike
are aware that sepsis is a life-threatening medical
emergency. Most patients who develop sepsis have
recently used healthcare services or have a chronic
condition requiring frequent medical care. Morbid-
ity and mortality can be decreased by early recogni-
tion and intervention.

EPIDEMIOLOGY AND
BURDEN OF SEPSIS

Sepsis, septic shock, and multiple organ failure are
major causes of morbidity and mortality in the
United States, resulting in an estimated 1.7 million
hospitalizations and 270,000 deaths annually. One
in three patients who die in a hospital has sepsis
[118]. In New York, sepsis and septic shock impact
approximately 50,000 patients each year, almost
30% of which will die from this syndrome [119]. It
is estimated that 9.3% of all deaths in the United
States, and nearly half of hospital deaths, are a result
of sepsis, which equals the number of deaths result-
ing from myocardial infarction and far exceeds the
mortality rates from acquired immune deficiency
syndrome (AIDS) or breast cancer. The aggregate
hospital cost of care for patients with septicemia

totaled nearly $23.7 billion in 2013 [120; 121; 122;
123; 124].

A study of hospital emergency department visits
between 2009 and 2011 found that of the more than
1.3 million visits, nearly 850,000 were attributed
to sepsis [125]. The average length of stay in the
emergency department is 4.7 hours. However, more
than 20% of patients with sepsis had a length of stay
that exceeded six hours, resulting in a substantial
burden on facilities nationwide in providing sepsis

care [126; 127].
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The incidence of septicemia more than doubled
between 1993 and 2009, increasing by an annual
average of 6% [120]. Between 1993 and 2003,
8.4 million cases of sepsis and 2.4 million cases
of severe sepsis were reported. The percentage of
severe sepsis cases among all sepsis cases increased
from 25.6% to 43.8% during the same time period
[128]. Studies continue to report an increase in the
incidence of septicemia; however, they also indicate
that in-hospital mortality rates for sepsis appear to
be declining. For example, according to the results
of one retrospective cohort study, the incidence of
septicemia as a proportion of medical and surgi-
cal admissions increased from 3.9% to 9.4% from
2010 to 2015, whereas the in-hospital mortality rate
for sepsis hospitalizations declined from 24.1% to
14.8% during the same period. The percentage of
patients at risk for hospital readmission after sepsis
increased from 2.7% to 7.8%. Although 30-day
readmission rates declined from 26.4% to 23.1%
from 2010 to 2015, this was offset by an increase in
emergency department visits, from 2.8% in 2010
to 5.4% in 2014 [124]. Another study that analyzed
data from 2009 to 2014 also reported an increase in
the incidence of sepsis but a decline in sepsis-related
mortality rates [129]. The reported incidence of sep-
sis in the general population varies greatly and has
been attributed to the data source, sepsis surveillance
definition, and advances in supportive care for the

critically ill [129; 130; 131; 132].

The reported incidence rates of sepsis increase with
advanced age. Two-thirds of all sepsis cases occur
in people 65 years of age and older, with case fatal-
ity rates as high as 40% [121]. Age-adjusted rates
for sepsis hospitalization and mortality increased
annually by 8.2% and 5.6%, respectively, between
1993 and 2003, whereas the fatality rate decreased
by 1.4% [128]. Sepsis is more common among men
than women, and the fatality rate is greater in men
and nonwhite populations [133].

Mortality from sepsis of gram-negative etiology is the
cause of 20% to 50% of the overall total number of
septic deaths. The figures are now similar for sepsis
of gram-positive etiology [134]. Mortality has been
reported as high as 60% in patients with underlying
medical problems. Among patients who develop the
complications of shock and organ failure, mortal-
ity can reach 90% [135]. Extent of organ failure
contributes to the prognosis, with a greater survival
rate in patients with fewer than three failing organs.
The risk of death increases as each organ fails [135].

Sepsis is among the leading causes of hospitalization
and ranks as the most expensive inpatient condi-
tion treated in U.S. hospitals [136]. Data from the
2008 National Hospital Discharge Survey (now the
National Hospital Care Survey) show that the rate
of hospitalization for sepsis increased from 11.8 to
24 per 10,000 population during the period 2000
through 2008 [136]. Compared with other condi-
tions, the hospital stay for sepsis was 75% longer
and the likelihood of dying during hospitalization
was eight times higher. The estimated annual cost
of hospitalization for sepsis and septicemia in 2008
was $14.6 billion and increasing at the rate of 11.9%
each year [136].

One retrospective study was conducted in 2018 to
characterize the burden, outcomes, and costs of
managing sepsis patients in U.S. hospitals [137].
The cohort consisted of adults 18 years of age and
older with a hospital discharge diagnosis code of
sepsis between January 2010 and September 2016.
Of the more than 2.5 million patients included in
the final study cohort, the mean age was 65 years
and more than one-half were female (50.8%). The
overall mortality was 12.5% but varied according to
severity of sepsis (i.e., 5.6% for sepsis without organ
dysfunction; 14.9% for severe sepsis; and 34.2% for
septic shock). Economic costs also increased accord-
ing to the severity level of sepsis ($16,324, $24,638,
and $38,298, respectively) and varied widely by sepsis
at presentation ($18,023) and not present at admis-
sion ($51,022) [137].
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Despite immense clinical effort and high treatment
expenditures, mortality rates remain high. Those
who survive often sustain permanent organ damage,
some degree of physical disability, and long-term
cognitive impairment [138].

New York State Sepsis Improvement Initiative

In 2013, New York adopted new laws to combat
sepsis, referred to as Rory’s Regulations, in honor of
Rory Staunton, who had died the previous year after
multiple healthcare encounters failed to diagnose
sepsis [139]. Specifically, amendments were made
to sections 405.2 and 405.4 of Title 10 (Health)
of the Official Compilation of Codes, Rules and
Regulations of the State of New York. Section 405.2
requires hospitals to have in place evidence-based
protocols for the early recognition and treatment
of patients with severe sepsis/septic shock that are
based on generally accepted standards of care [140].
Section 405.4 further requires that these protocols
include the following components [140]:

* A process for the screening and early
recognition of patients with sepsis,
severe sepsis, and septic shock

* A process to identify and document
individuals appropriate for treatment
through severe sepsis protocols, including
explicit criteria defining those patients who
should be excluded from the protocols, such
as patients with certain clinical conditions
or who have elected palliative care

* Guidelines for hemodynamic support
with explicit physiologic and biomarker
treatment goals, methodology for invasive
or non-invasive hemodynamic monitoring,
and timeframe goals

* For infants and children, guidelines for fluid
resuscitation with explicit timeframes for
vascular access and fluid delivery consistent
with current, evidence-based guidelines for
severe sepsis and septic shock with defined
therapeutic goals for children
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e A procedure for identification of infectious
source and delivery of early antibiotics
with timeframe goals

e Criteria for use, where appropriate, of an
invasive protocol and for use of vasoactive
agents

In addition, hospitals are required to report to the
Department data that are used to calculate each
hospital’s performance on key measures of early
treatment and protocol use.

As part of this movement, the New York State
Sepsis Care Improvement Initiative was begun by
the Department of Health as a resource for qual-
ity improvement in sepsis care by improving early
detection and intervention, especially for patients
with severe sepsis and shock [119]. The Initiative
also publishes an annual public report detailing data
collection, adherence to guidelines, improvements
on quality measures and outcomes, and stakeholder
collaborations.

RISK FACTORS AND PREVENTION

Factors considered important in the development
of sepsis include: inappropriate broad-spectrum
antibiotic therapy; immunosuppressive treatments,
such as cancer chemotherapy; invasive procedures;
transplantations; fungal organisms; burns or other
trauma; anatomic obstruction; intestinal ulceration;
age (the very young and the very old); and progressive
clinical conditions, such as malignancy, diabetes, or

AIDS [141].

Healthcare-associated infections are a major cause
of sepsis among severely ill patients. Increased
risk of nosocomial infection is associated with the
presence of underlying chronic disease, alteration
in host defenses, prolonged hospital stay, and the
presence of invasive catheters or monitoring devices
[142]. Pulmonary, urinary tract, gastrointestinal,
and wound infections predominate [143; 144]. In
hospitalized adult patients, the etiology of sepsis
has shifted from being predominantly gram-negative
nosocomial infections (Escherichia coli, Klebsiella spp.,
Enterobacter spp., and Pseudomonas aeruginosa) to
gram-positive infections (Staphylococcus aureus, Strep-
tococcus pneumoniae, and Streptococcus pyogenes) [145].
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The incidence of sepsis caused by gram-positive
infections has increased by 26.3% per year over the
last three decades [146]. Multidrug-resistant patho-
gens, such as S. aureus, now account for more than
half of all sepsis cases. S. aureus is singly responsible
for 40% of ventilator-associated pneumonia episodes
and most cases of nosocomial pneumonia [146;
147]. Group B streptococcus is a leading cause of
neonatal sepsis in the United States [148].

Vascular and monitoring catheters and infusion sets
may become contaminated and lead to the develop-
ment of nosocomial infections and sepsis. The risk
of catheterrelated sepsis is increased when the IV
catheter is placed in a central vein, particularly if the
catheter remains in place longer than three to five
days or if the catheter is used for blood sampling
[149]. The results of a Cochrane review originally
revised in 2013 found evidence indicating that
administration sets that do not contain lipids, blood,
or blood products may be left in place for intervals of
up to 96 hours without increasing the risk of infec-
tion [150; 151]. Generally, consideration should
be given to changing the catheter and possibly the
insertion site after 72 hours [152]. The risk of con-
tamination of arterial catheters is higher than that
observed with venous catheters. Contamination can
occur if the system is entered frequently for blood
sampling, if the infusate remains in place for more
than 48 hours, or if inflammation develops near
the catheterized artery [152]. Urinary catheters left
in the bladder longer than two weeks often cause
infection. Therefore, increased surveillance for signs
of urinary tract infections when catheters remain in
place beyond a few days is necessary [153].

Central venous catheters (CVCs) are increasingly
used in the pediatric population, leading to an
increase in CVC-related complications. Implanted
ports may be the device of choice when long indwell-
ing times are expected, with consideration given to
the patient’s age and need for sedation and anal-

gesia during the insertion procedure. Radiograph
following the insertion procedure is recommended
to ensure correct catheter positioning. Full sterile
barrier precautions, strict protocols for catheter care,
and prompt removal of the catheter when it is no
longer needed are recommended to prevent infec-
tious complications [154]. A study conducted by
the American Pediatric Surgical Association found
that chlorhexidine skin prep and chlorhexidine-
impregnated dressing and heparin and antibiotic-
impregnated CVCs can decrease CVC colonization
and bloodstream infection and that ethanol and
vancomycin lock therapy can reduce the incidence
of catheter-associated bloodstream infections [155].

Bacterial contamination of platelet units (estimated
at 1 in 1,000-3,000) results in many occurrences of
transfusion-associated sepsis in the United States
each year. In 2017, two separate clusters of platelet
transfusion-associated bacterial sepsis were reported
in Utah and California, resulting in three deaths
[156]. The AABB (formerly the American Associa-
tion of Blood Banks) adopted a new standard in
2004 requiring member blood banks and transfu-
sion services to implement detection measures and
limit bacterial contamination in all platelet com-

ponents [157]. The 33rd edition of the standard is
available as of April 2022 [158; 159].

DIAGNOSIS AND MANAGEMENT

Methods to identify critically ill patients who are
likely to die as a result of sepsis have become clearer,
and increased awareness that sepsis is more common
and lethal than previously understood has helped to
promote the development of an organized approach
to care. While the early diagnosis of sepsis contin-
ues to be a challenge (primarily because a rapid,
sensitive, and specific diagnostic test is lacking),
research indicates that improvements in outcomes
are possible when treatment protocols are applied
in a timely manner [160; 161].
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An international consortium of critical care specialty
societies has worked to standardize the definition
and clinical parameters of sepsis and to develop
evidence-based guidelines for optimal management
of sepsis and septic shock. This is an ongoing effort,
the goal of which is to improve care and reduce
mortality worldwide. Clinical care guidelines have
been developed by the Surviving Sepsis Campaign
and published by the Society of Critical Care Medi-
cine (SCCM) in 2008, 2013, and 2016. Detailed
management strategies are provided for rapid diag-
nostic evaluation and antimicrobial treatment, fluid
resuscitation, and the use of vasopressors in septic

shock [162; 163; 164].

Initial funding of the Surviving Sepsis Campaign
was provided by the SCCM. The ongoing work and
the campaign’s guidelines have no direct or indirect
connection to industry support. The 2021 interna-
tional guideline for the management of sepsis and
septic shock are available online at https://www.
sccm.org/Clinical-Resources/Guidelines/Guide-
lines/Surviving-Sepsis-Guidelines-2021 [165].

The 2021 guideline recommendations use the
“Grading of Recommendations, Assessment,
Development, and Evaluation (GRADE) approach
to identify outcomes that the authors considered
important from a patient’s perspective [165; 166].

Management of Sepsis

Fluid Resuscitation and Diagnosis

The SCCM guideline emphasizes that sepsis and
septic shock are medical emergencies; treatment
and resuscitation should begin immediately upon
recognition [165]. Intravenous fluid resuscitation
of a patient with sepsis-induced shock (defined as
tissue hypoperfusion) should be initiated as soon
as the hypoperfusion is recognized (i.e., not delayed
pending admission to an ICU).

The principal recommendations for fluid resuscita-
tion are [165]:

* Intravenous fluid resuscitation should
be started immediately, beginning with
crystalloids (grade weak [downgraded
from strong], suggested).
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* In the setting of sepsis-induced hypoperfu-
sion, at least 30 mL/kg of intravenous
crystalloid fluid should be given within the
first three hours (grade weak [downgraded
from strong], suggested).

e [t is suggested that albumin be added
when patients require substantial amounts
of crystalloids (grade weak, suggested).

e Fluid resuscitation should initially target
a mean arterial pressure (MAP) of 65 mm
Hg in patients with septic shock requiring
vasopressors (grade strong, recommended).

It is recommended that, following initial fluid resus-
citation, additional fluid administration be guided
by frequent reassessment of hemodynamic status. A
reasonable set of treatment goals suggested for the
first six hours of resuscitation are [163; 164; 165]:

e Central venous pressure of at least
8 mm Hg (12 mm Hg in mechanically
ventilated patients)

e MAP of 65 mm Hg or greater
e Urine output of 0.5 mL/kg/hour or greater

e (Central venous or mixed venous oxygen
saturation of at least 70% or 65%,
respectively

Antibiotic Therapy and Source Control

The SCCM recommends obtaining appropriate
cultures before beginning antimicrobial therapy, but
the process of doing so should not delay antibiotic
administration. Whenever possible, this should be
completed within three hours of presentation [165].
At least two sets (aerobic and anaerobic) of blood
cultures should be obtained, including one drawn
through any indwelling vascular catheter or device
in place prior to onset of infection. Cultures from
other suspected sites should be obtained as well. The
guideline committee also recommends that imag-
ing studies be performed to confirm the source of
infection, assuming the patient’s condition allows

it [162; 163; 164; 165].
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Intravenous antimicrobial therapy should be started
as early as possible, ideally within the first hour of
recognition of sepsis or septic shock (grade strong).
Early administration of appropriate antimicrobials
is one of the most effective interventions to reduce
mortality in patients with sepsis. However, this
must be balanced against the potential harms (e.g.,
allergic or hypersensitivity reactions, kidney injury,
C. difficile infection, antimicrobial resistance) associ-
ated with administering unnecessary antimicrobial
agents. The mortality reduction associated with early
antimicrobial therapy appears strongest in patients
with septic shock versus those without septic shock
[165]. Clinical studies have shown that delay in
antimicrobial therapy for serious infection and
sepsis prolongs morbidity, lengthens hospital stay,
and increases mortality [167]. A retrospective cohort
study involving 2,731 patients with sepsis showed
that initiation of antimicrobial therapy within the
first hour of documented hypotension was associ-
ated with increased survival to discharge. Moreover,
each hour of delay conferred an approximately 12%
decreased probability of survival [168].

The initial choice of antibiotics will depend on the
most likely pathogens associated with the source of
infection as well as the prevalent micro-organisms
in the local community and hospitals. The clinician
should assess risk factors for multidrug-resistant
pathogens, including prior hospitalization, health
facility residence, recent antimicrobial use, and
evidence of prior infection with resistant organism.
The anticipated susceptibility profile of prevalent
local pathogens and the ability of the antibiotic to
penetrate to the source of the infection must also
be considered. A combination of drugs with activity
against all likely pathogens should be administered
initially, but the regimen should be reassessed in
light of culture results, the goal being to identify
a single, narrow-spectrum antibiotic that will best
control the infection [169; 170]. It has been found
that combining an extended-spectrum beta-lactam
antibiotic (e.g., penicillins, cephalosporins) with an
aminoglycoside (e.g., gentamicin) was no more effec-
tive in reducing mortality than using the beta-lactam
agent alone. In addition, the combination carries an
increased risk of renal damage [169; 170]. A com-

mon approach is to initiate empiric therapy with a
carbapenem or extended-spectrum penicillin/beta-
lactamase inhibitor (e.g., ticarcillin/tazobactam) to
cover gram-negative enteric bacilli and Pseudomonas,
often in combination with vancomycin to cover S.
aureus pending culture results.

The empirical antimicrobial regimen should be
narrowed as soon as the pathogen has been identi-
fied and sensitivities are known. The duration of
therapy will depend on the nature of the infection
and other considerations specific to a given case. As
a general rule, a 7- to 10-day course of bactericidal
antimicrobial therapy is considered adequate for
most serious infections associated with sepsis [164;
165]. For adults with an initial diagnosis of sepsis
or septic shock and adequate source control where
optimal duration of therapy is unclear, the SCCM
suggests using procalcitonin in conjunction with
clinical evaluation to decide when to discontinue
antimicrobials over clinical evaluation alone [165].
In the event that the syndrome is due to something
other than an infectious cause, such as trauma, anti-
biotics should be discontinued as soon as possible.

Source control requires that a specific anatomic
diagnosis of infection (e.g., skin/soft tissue infection,
pyelonephritis, cholangitis, peritonitis) be identi-
fied, or excluded, as soon as possible and preferably
within the first six hours after presentation [165].
Small studies suggest that source control within 6
to 12 hours is advantageous [166; 171; 172]. Studies
generally show reduced survival beyond that point
[165]. Radiographic imaging is often necessary
and should be undertaken promptly as soon as
the patient’s condition permits and antimicrobial
therapy has been administered. Source control
may be achieved by percutaneous drainage of an
infected cyst or abscess, debridement of infected
tissue, or removal of an infected device or catheter
(removal should be prompt after other vascular
access has been established) [164; 165; 169]. Surgical
exploration also may be indicated when diagnostic
uncertainty persists despite radiologic evaluation,
when the probability of success with a percutaneous
procedure is uncertain, or when the desirable effects

of a failed procedure are high [165].
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Vasopressors and Inotropic Therapy

If hypotension persists after intravascular volume
repletion, then vasopressors may be required to
restore and maintain adequate blood pressure and
tissue perfusion (goal MAP 65 mg Hg) [165]. Such
patients are considered to have the combination
of vasodilation and reduced cardiac contractility, a
condition best managed with a combined inotrope-
vasopressor agent. In order to monitor arterial pres-
sure accurately, it is suggested that all patients requir-
ing vasopressors have an arterial catheter placed as
soon as practical, if resources are available [164].

Historically, norepinephrine, dopamine, and epi-
nephrine were three inotrope-vasopressors used to
correct hypotension in septic shock [169]. Based on
comparison studies and a meta-analysis of six ran-
domized trials, norepinephrine is considered supe-
rior to dopamine and is now the recommended first
choice for vasopressor therapy in septic shock (grade
strong) [163; 164; 165; 173]. If a second agent is
needed to maintain blood pressure, consider adding
vasopressin (grade weak). If cardiac dysfunction with
persistent hypoperfusion is present, despite adequate
volume status and blood pressure, consider adding
dobutamine or switching to epinephrine (grade
weak) [165]. If dopamine is used, special attention
should be given to patients at risk for arrhythmias
[165]. For patient safety and effectiveness, intrave-
nous vasopressor therapy should be administered
via a central venous catheter.

As an alternative second drug, or to decrease the
required effective dose of norepinephrine, vaso-
pressin (up to 0.03 units/minute) may be added
to norepinephrine. Vasopressin is usually started
when the dose of norepinephrine is in the range of
0.25-0.5 mcg/kg/min [165]. Vasopressin should
not be administered as the initial agent in septic

shock.

Phenylephrine is a pure vasopressor that may be
used in very select cases of septic shock [162; 163].
It reduces cardiac stroke volume, which can have
deleterious effects in the patient with low cardiac
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output, and thus is not recommended as initial
or additive therapy. Phenylephrine is reserved for
the unusual case in which tachyarrhythmia limits
norepinephrine use or the patient has known high
cardiac output. Intravenous phenylephrine should
be administered only by properly trained individuals

familiar with its use [169; 174; 175].

Inotropic therapy may involve the use of dobutamine
if the cardiac output remains low. If dobutamine is
used, it should be combined with the vasopressors.
All patients requiring vasopressors should have an
arterial line placed for monitoring blood pressure

[169; 174].

Monitoring Serum Lactate

If elevated, serum lactate provides a marker of tissue
hypoperfusion, and serial measurements (of lactate
clearance) can be used to monitor progress in resusci-
tation of the patient with sepsis or early septic shock.
In cases in which elevated lactate levels are used as a
marker of tissue hypoperfusion, it is recommended
that resuscitation efforts target serum lactate with
the goal to achieve normalization as rapidly as pos-

sible (grade weak) [162; 163; 164; 165].

Corticosteroids

Prior to the 1990s, there was evidence that the
overall 28-day mortality was not impacted by the
use of corticosteroids; consequently, their use was
not advised. A review of studies conducted between
1992 and 2003 concluded that corticosteroids did
not change the 28-day mortality in patients with sep-
sis and septic shock, but that the use of low-dose cor-
ticosteroids did reduce the all-cause mortality [176].
An update to this review found moderate-certainty
evidence that corticosteroids reduce 28-day and
hospital mortality in children and adults with sepsis
and that the agents result in large reductions in ICU
and hospital length of stay [177]. Corticosteroids
are not recommended in adult patients with sepsis
if hemodynamic stability has been achieved with
fluid resuscitation and vasopressor therapy [164].
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The patient with persistent hypotension despite flu-
ids and vasopressors should be assessed for adrenal
responsiveness and may benefit from corticosteroid
therapy [165]. If corticosteroids are to be given, the
2021 SCCM guideline suggests IV hydrocortisone
at a dose of 200 mg per day, in divided doses or
by continuous infusion (grade weak, D) [165]. In
2017, a multispecialty task force of 16 international
experts in critical care medicine, endocrinology, and
guideline methods, all members of the SCCM and/
or the European Society of Intensive Care Medicine,
published a guideline for the management of corti-
costeroid insufficiency in critically ill patients. This
group suggests using [V hydrocortisone <400 mg/
day for three or more days at full dose in patients
with septic shock that is not responsive to fluid and
moderate- to high-dose vasopressor therapy. They
suggest not using corticosteroids in adult patients
with sepsis without shock [178].

Recombinant Human Activated Protein C

Drotrecogin alpha (activated), or recombinant
human activated protein C (rhAPC), has been stud-
ied in patients with sepsis due to its antithrombotic,
anti-inflammatory, and profibrinolytic properties. It
was voluntarily withdrawn from the market in 2011
due to studies showing no improvement in mortality
with treatment [179].

Blood Product Administration

In some cases, blood product administration may be
required. The 2021 guideline recommends using a
restrictive (over liberal) transfusion strategy (grade
strong). A restrictive transfusion strategy typically
includes a hemoglobin concentrations transfusion
trigger of 70 g¢/L; however, RBC transfusion should
not be guided by hemoglobin concentration alone.
Assessment of the patient’s overall clinical status and
consideration of extenuating circumstances (e.g.,
acute myocardial ischemia) is required [165]. The
routine use of erythropoietin is not recommended
for treatment of anemia in patients with sepsis
unless other conditions are present, such as the
compromise of red blood cell production induced

by renal failure. Prophylactic platelet transfusion is
suggested when the platelet count is <10,000/mm’
(10 x 10%/L) in the absence of apparent bleeding
and when counts are <20,000/mm? (20 x 10°/L) if
the patient has a significant risk of bleeding [164].

Patients who require invasive procedures or surgery
typically require a platelet count that is in excess of
50,000/mm? [169]. The routine use of fresh frozen
plasma is not recommended unless there is active
bleeding or planned surgery. Direct administration
of antithrombin agents for the treatment of sepsis

or septic shock is not advised [164; 169].

Supportive Therapy for Sepsis and Septic Shock

Mechanical Ventilation

Patients who develop sepsis-induced acute lung
injury (ALI) or acute respiratory distress syndrome
(ARDS) may require assisted ventilation. The rou-
tine use of pulmonary artery catheters for patients
with ALI/ARDS is not recommended, and it is
important to remember to avoid high pressures
and volumes.

The SCCM guideline committee recommends a
target goal for maximum end-inspiratory plateau
pressures of 30 cm H,O and a target tidal volume
of 6 mL/kg predicted body weight in adult patients
with sepsis-induced ARDS (grade strong, A). In addi-
tion, the use of lower tidal volumes over higher tidal
volumes is suggested for adult patients with sepsis-
induced respiratory failure without ARDS [165].

Unless contraindicated, it is recommended that
mechanically ventilated patients be kept with the
head of the bed elevated (30-45 degrees is sug-
gested) to limit aspiration and prevent the devel-
opment of ventilator-associated pneumonia. In
hospitals with advanced experience and equipment,
it may be advantageous to treat patients with ARDS
in a prone position if higher pressures are required
and the patient’s condition allows for the positional
change [164; 169]. For adults with sepsis-induced
moderate-to-severe ARDS, the SCCM recommends
using prone ventilation for more than 12 hours

daily [165].
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A protocol for weaning patients from the ventilator
should be developed for use following a successful
spontaneous breathing trial. Extubation should
be considered if the breathing trial is successful.
A successful breathing trial is characterized by the
following criteria [169]:

e Patient is arousable.

e Patient is hemodynamically stable
(without vasopressor agents).

* DPatient has developed no new potentially
serious conditions.

* Ventilatory and end-expiratory pressure
requirements are low.

* Fraction of inspired oxygen requirements
are able to be safely delivered with a face
mask or nasal cannula.

The SCCM recommends a conservative fluid strat-
egy for patients with established ARDS and no
evidence of tissue hypoperfusion in order to mini-
mize fluid retention and weight gain (which have
been shown to prolong mechanical ventilation and

lengthen ICU stay) [164].

Sedation, Analgesia, and
Neuromuscular Blockade

Sedation, whether intermittent or by continuous
infusion, may be required for patients who are
mechanically ventilated. In such cases, the practice
of daily interruption or lightening of the sedation,
preferably by established protocol, will serve to main-
tain the minimum degree of necessary sedation.

Neuromuscular blockade agents (NMBA) are some-
times used in the ICU to improve chest compliance,
reduce airway pressures, and facilitate mechanical
ventilation. Neuromuscular blockade agents should
be used with caution in the patient with sepsis
and only for brief periods, so as to avoid the risk
of prolonged blockade when the drug is discon-
tinued. The SCCM 2016 guideline issued a weak
recommendation for using NMBA for 48 hours or
less in adult patients with sepsis-induced ARDS
and a PaO,/FiO, ratio <150 mm Hg (grade weak,
B) [164]. A review of randomized controlled trials
published since 2016 produced conflicting results
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about important outcomes (e.g., mortality). This
uncertainty about the outcomes and the balance
between the benefits and potential harms of using
NMBA led the 2021 guideline panel to issue a weak
recommendation favoring intermittent NMBA
boluses over a continuous infusion. Clinicians are
reminded to ensure adequate patient sedation and

analgesia if NMBA are used [165].

Glucose Control

Glucose control includes a regimen of appropriate
nutrition, beginning with IV glucose and enteral
feeding within 72 hours (grade weak, suggested) in
critically ill patients with sepsis [165]. Following ini-
tial stabilization, patients with hyperglycemia should
receive IV insulin therapy to reduce blood glucose
levels. The 2016 version of the SCCM guideline
recommended that blood glucose management be
done by protocol: insulin dosing to commence when
two consecutive blood glucose levels are greater than
180 mg/dL, and targeting an upper blood glucose
of <180 mg/dL rather than an upper blood glucose
<110 mg/dL [164]. In the 2021 guideline, the panel
sought to identify what level of glucose (>180 mg/
dL or >150 mg/dL) should trigger commencement
of IV insulin [165]. After reviewing a network
meta-analysis of 35 randomized controlled trials,
the panel concluded that the balance of effects (e.g.,
hospital mortality, hypoglycemia) favored initiation
of insulin therapy at a glucose level of >180 mg/
dL and provided a strong recommendation to that
effect [165]. Following initiation, a typical target
blood glucose range is 144 -180 mg/dL [165]. Note:
The meta-analysis that the 2021 guideline panel
reviewed compared four different blood glucose
targets: <110 mg/dL; 110-144 mg/dL; 144-180
mg/dL; and >180 mg/dL. No significant difference
in risk of hospital mortality was observed among
the four targets. Concentrations of <110 mg/dL
and 110-144 mg/dL were associated with a four-
to nine-fold increase in the risk of hypoglycemia
compared with the 144 -180 mg/dL and the >180
mg/dL ranges. No significant difference in the risk
of hypoglycemia was observed when the target range

of 144 -180 mg/dL was compared with the target
range of >180 mg/dL [165].
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Bicarbonate Therapy and Deep
Vein Thrombosis Prophylaxis

Bicarbonate therapy to improve hemodynamics or
reduce vasopressor requirements in patients with
sepsis-induced lactic acidemia is not recommended
for those patients with a pH equal to or greater
than 7.15 [165]. While the 2016 recommendation
is essentially unchanged, for patients with severe
metabolic acidemia (pH <7.2 and acute kidney
injury (AKI) [AKIN score 2 or 3]), the 2021 panel
suggests (weak recommendation) using sodium
bicarbonate therapy [165].

The use of anticoagulants to prevent deep vein
thrombosis (DVT) has been well studied. For
patients with sepsis, the SCCM guideline commit-
tee recommends the administration of low-dose
unfractionated heparin (UFH), two to three times
per day, or low-molecular-weight heparin (LMWH),
once daily, unless there are contraindications, such
as active bleeding, thrombocytopenia, or severe
coagulopathy. LMWH has been found to be superior
to UFH and is preferred in high-risk patients if there
are no contraindications [165; 169].

When contraindications exist, other preventive
measures, such as graduated compression stockings
or an intermittent compression device, are recom-
mended. In very high-risk patients, such as those
who have sepsis and a history of DVT, trauma, or
orthopedic surgery, a combination of both therapies

is suggested [169; 174].

Stress Ulcer Prophylaxis

The SCCM guideline recommends stress ulcer
prophylaxis for patients with sepsis who have risk
factors for gastrointestinal bleeding, using either a
proton pump inhibitor or a histamine-2 antagonist.
[t is recommended that stress ulcer prophylaxis not
be used for patients without risk factors for gastro-
intestinal bleeding [165].

Patient Education

History-taking and examination are important
aspects in the assessment of patients with suspected
sepsis. All patients should be told of the importance
of providing accurate and relevant information.

Also included in the supportive therapy points of
care is the SCCM recommendation that advance
care planning, including the communication of
likely outcomes and realistic goals of treatment,
be discussed with patients and families [165; 169].
As a result of the evolving racial and immigration
demographics in the United States, interaction with
patients for whom English is not a native language
is inevitable. Because communication with patients
and families is considered an essential aspect of care,
it is each practitioner’s responsibility to ensure that
information regarding goals and potential outcomes
are explained in such a way that allows for patient
understanding. When there is an obvious discon-
nect in the communication process between the
practitioner and patient due to the patient’s lack of
proficiency in the English language, an interpreter
is required.

All patients should be given comprehensive educa-
tion on their condition and instructions regarding
when to seek help. Infection prevention strategies
(e.g., appropriate handwashing, wound care, vac-
cination) are essential. Patients at high risk for
sepsis should be informed of risk factors and warn-
ing signs/symptoms of the disease. These patients
should be told to seek immediate care for worsening
infections and sign/symptoms of sepsis.

Sepsis Bundle

Reducing mortality due to sepsis requires an orga-
nized process that guarantees early recognition and
consistent application of evidence-based practice. To
this end, carefully designed protocols and measur-
able quality indicators should be incorporated into
hospital practice. Beginning in 2005 the Surviving
Sepsis Campaign converted its guideline into pro-
tocols, with sets of quality indicators that could be
implemented by hospitals working to improve out-
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comes. The Sepsis Bundles are a series of therapies
that, when implemented together, have been proven
to achieve better outcomes than when implemented
individually [162]. In conjunction with the 2013
guideline, two bundles (resuscitation and manage-
ment) were released.

In order to reflect the changes in the 2016 guide-
line, in 2018 the Surviving Sepsis Campaign pub-
lished the Hour-1 Bundle, taking the place of the
previously separate resuscitation and management
bundles [162]. This new bundle emphasizes the
importance of beginning resuscitation and manage-
ment immediately, then escalating care seamlessly
(e.g., by adding vasopressor therapy) on the basis
of ongoing clinical parameters rather than waiting
or extending resuscitation measures over a longer
period. The Hour-1 Bundle consists of five elements
that are intended to be initiated within the first hour
after the time of triage in the emergency department
or, if referred from another care location, from the
earliest chart annotation consistent with all elements
of sepsis or septic shock. The five elements are [162]:

e Measure lactate level. Re-measure
if initial lactate is >2 mmol/L.

e Obtain blood cultures prior to
administration of antibiotics.

* Administer broad-spectrum antibiotics.

e Rapidly administer 30 mL/kg crystalloid
for hypotension or lactate >4 mmol/L.

* Apply vasopressors if patient is hypotensive
during or after fluid resuscitation to maintain

MAP >65 mm Hg.

More than one hour may be required for resuscita-
tion to be completed, but initiation of resuscitation
and treatment should begin immediately [162]. The
Hour-1 Bundle, based on the 2018 guideline, is
evidence-based and intended for use by emergency
department, hospital, and ICU staff as a tool for
improving the care of patients with sepsis and
septic shock. The Bundle is supported in the 2021
guidelines [165].
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CONCLUSION

An effective infection control team is critical to
reducing the incidence of HAIs in a healthcare
facility. All departments within a healthcare facil-
ity should be represented on this team to ensure
widespread adherence to prevention measures. The
responsibilities of an infection control team are to
conduct surveillance of infections; ensure compli-
ance with infection control guidelines, including
those for management of drugresistant organ-
isms; and establish response and control plans for
outbreaks and epidemics. Most important is the
development of an organizational culture that fosters
a focus on patient safety and that emphasizes educa-
tion on HAIs and infection control for healthcare
professionals and patients and their families.

Implicit Bias in Health Care

The role of implicit biases on healthcare outcomes
has become a concern, as there is some evidence that
implicit biases contribute to health disparities, profes-
sionals’ attitudes toward and interactions with patients,
quality of care, diagnoses, and treatment decisions. This
may produce differences in help-seeking, diagnoses, and
ultimately treatments and interventions. Implicit biases
may also unwittingly produce professional behaviors,
attitudes, and interactions that reduce patients’ trust and
comfort with their provider, leading to earlier termina-
tion of visits and/or reduced adherence and follow-up.
Disadvantaged groups are marginalized in the healthcare
system and vulnerable on multiple levels; health profes-
sionals’ implicit biases can further exacerbate these
existing disadvantages.

Interventions or strategies designed to reduce implicit
bias may be categorized as change-based or control-
based. Change-based interventions focus on reducing
or changing cognitive associations underlying implicit
biases. These interventions might include challenging
stereotypes. Conversely, control-based interventions
involve reducing the effects of the implicit bias on the
individual’s behaviors. These strategies include increas-
ing awareness of biased thoughts and responses. The
two types of interventions are not mutually exclusive
and may be used synergistically.
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