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KEY POINTS

� Long-term care facilities (LTCF) house a unique patient population, who are often elderly
with several preexisting medical conditions.

� Residents of LTCF are often colonized with multidrug-resistant organisms, and antibiotic
stewardship is essential to limit the further emergence of resistance.

� Antimicrobial stewardship is a new but necessary concept in LTCFs.

� Stewardship strategies from acute care settings may be adapted to function with the
available resources utilized in LTCFs.
INTRODUCTION

Antimicrobial resistance has been identified as a major public health crisis. National
summary data from the Centers for Disease Control and Prevention (CDC) estimate
that more than 2 million illnesses are attributable to resistant infections.1 As a result
of increasing prevalence of virulent and drug-resistant organisms, including Clos-
tridium difficile, methicillin-resistant Staphylococcus aureus (MRSA), and drug-
resistant gram-negative organisms, there has been a call for the implementation of
antimicrobial stewardship programs (ASPs) across the health care spectrum.2 ASP
refers to the development of programs that addresses the “appropriate selection,
dosing, route, and duration of antimicrobial therapy”. Guidelines for the development
of stewardship programs generally target stewardship activities in the acute care
setting.3 The success of stewardship programs in the hospital setting has been
described, with reductions in the rate of C. difficile infection, antibiotic usage,
and improved pharmacy expenditures.4–6 Implementation of similar programs in
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long-term care facilities (LTCF) has been limited, despite the heavy use of antibiotics
and high prevalence of resistant organisms in these settings.7 To add to an already
complicated picture, the population in the United States continues to age, with an esti-
mated 21%of the population in 2040 consisting of adults 65 years of age and older.8 As
increased usage of LTCFs looms, the burden of inappropriate usage of antimicrobials
in this health care setting will also increase in the absence of appropriate guidance.

THE BURDEN OF INFECTION IN LTCF

There are more than 15,000 nursing homes in the United States, with an estimated 1.5
million residents.9 Previousepidemiologic studies have reported an infectionprevalence
rate of 5.3%, based on a single-day survey, and infection incidence rates ranging from
3.6 to 5.2/1000 resident days.10–12 The most commonly reported infections in nursing
homes are urinary tract infections (UTIs), lower respiratory tract infections, including
pneumonia, skin and soft tissue infections, and gastroenteritis. Infections are among
the most frequent causes of transfer to acute care hospitals, and 30-day hospital read-
missions from LTCF are associated with increased mortality in this population.13–16

The burden of multidrug-resistant organisms has also been identified as a key issue
in this population, often a consequence of the overuse of antibiotics.17 There is a
higher incidence of invasive MRSA in adults greater than or equal to 65 years old,
as compared with their younger counterparts.18 Surveillance of various facilities has
shown high prevalence of both colonization and infection with resistant organisms
such as MRSA and multidrug-resistant gram-negative pathogens.19–21 Among LTCF
residents, infections with antibiotic-resistant organisms are associated with more se-
vere infection, hospitalization, increased risk of death, and increased cost of care.22–24

With a growing population of residents transferring between hospitals and LTCFs, the
risk for resistance to emerge and spread within LTCFs has increased. In a study
assessing movement of patients between health care settings, more than 50% of in-
dividuals identified with a carbapenem-resistant organism during a hospitalization
were discharged to post-acute care facilities such as LTCFs.25 Failure to control
spread of resistance in LTCFs can also affect surrounding hospitals. An MRSA
outbreak in one LTCF led to increasing prevalence of this organism in several adjacent
California hospitals.26

The antimicrobial overuse in LTCF exposes residents to the potential and realized
harm that is caused by antibiotics, such as C. difficile infection.27–29 In a study of
nursing homes in Rhode Island, 72% of patients received an antibiotic that was inap-
propriate according to established guidelines, with 67% receiving antibiotic therapy
longer than the recommended duration, with a resultant increased incidence of C.
difficile infection. In the geriatric population, it has already been shown that antimicro-
bials are one of the most commonly prescribed medications, with a significant asso-
ciated adverse drug event risk.29

CHALLENGES WITH ANTIMICROBIAL USE IN LTCF

ASPs in LTCFs have to address the unique challenges in identifying and managing in-
fections in this population. The prevalence of asymptomatic bacteriuria (ASB) ranges
from 23% to 50% in noncatheterized LTCF residents, to 100% among those with
long-term urinary catheters, and ASB in the older adult is accompanied by pyuria in
more than 90% of cases.30 However, symptomatic UTIs in LTCF residents may present
atypically. A study assessing the clinical signs and symptoms of older adults (older than
75 years) with bacteremic UTIs found that 10/37 (27%) did not mount a fever greater
than 37.9�C, and 48.6% failed to report any localizing urinary tract symptoms (eg,
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dysuria, urgency, or frequency).31 Given the unreliable clinical assessment for infections
in LTCF residents and the diagnostic challenges in differentiating ASB from infection,
suspected UTIs account for 30% to 60% of antibiotic prescriptions in LTCFs.32,33

Adding to the challenge of diagnosing infections in LTCF is having clinical providers
located off-site, and making management decisions based on the assessments
communicated by front-line staff. The use of surrogate assessments and the lack of
access to provider follow-up likely drive antibiotic use and frequent hospital transfers.
Many facilities have limited diagnostic testing (eg, laboratory or radiology) available,
with services contracted to off-site facilities leading to delays in obtaining specimens,
processing, and reporting results back to providers.

PATTERNS OF ANTIMICROBIAL USE IN LTCF

Antimicrobials, specifically antibiotics, are among the most frequently prescribed
medications in LTCFs and have the second highest rate of adverse drug events
following antipsychotic medications.34,35 In a study of antimicrobial use in 73 nursing
homes, the pooledmean rate was 4.8 antimicrobial courses/1000 resident days (range
0.4–23.5).32 Other studies have shown that 47% to 79% of LTCF residents are
exposed to at least one antibiotic course over a 12-month period.7,36 Factors account-
ing for the facility-level variability in antimicrobial use may include provider prescribing
habits, types of resident services provided within the facility (eg, custodial LTCF vs
post-acute skilled), and resident case-mix index.37–39 Estimates on the amount of
inappropriate antimicrobial use in LTCFs vary widely, from 25% to 75%, depending
on how appropriateness is defined.34,40

To guide health care practitioners in the rational assessment of infections in this
vulnerable population, clinical guidelines have been published, which outline the eval-
uation for residents suspected of having an infection.41 Minimum criteria that should
be present before initiating antimicrobial therapy, known as the “Loeb criteria”, have
also been proposed to improve antimicrobial use (Box 1).42 Surveillance definitions
for infections in LTCFs, referred to as the “McGeer criteria”, have also been published
to support infection surveillance activities in LTCF (Box 2).43,44 However, despite the
creation of these guidance documents to assist clinicians with the diagnosis and man-
agement of common infections, the implementation of these guidelines remains a
challenge. One study showed that only 12.7% of prescriptions were adherent to the
Loeb criteria within 12 nursing home evaluations.36 A cluster, randomized controlled
trial, which operationalized diagnostic and therapeutic algorithms based on the
Loeb criteria for the management of UTI in 24 nursing homes, found a 31% reduction
in antimicrobial use for UTI among intervention homes compared with controls.33

However, despite a reduction in antibiotic use for UTI, the overall antibiotic consump-
tion did not differ between the 2 groups, suggesting that use may have shifted to other
indications. Continued inappropriate treatment of infections that do not meet clinical
criteria has been attributed to the perception of the need to treat, despite the lack
of objective evidence.45

IMPLEMENTING ANTIMICROBIAL STEWARDSHIP INTERVENTIONS IN LTCFS

ASP refers to the development of programs that addresses the “appropriate selection,
dosing, route, and duration of antimicrobial therapy”.3,46,47 Recently, CDC outlined
core elements for hospital antibiotic stewardship program that can be tailored to
the infrastructure and capacity of different sized facilities, including LTCFs. The core
elements emphasized leadership commitment, accountability for improving antibiotic
use, need for drug expertise, implementing action through targeted policies and



Box 1

Loeb minimum criteria for the initiation of antibiotics in long-term care facility residents

Skin and Soft Tissue Infections

New or increasing purulent drainage and/or �2 of the following:

Fever

Temperature >37.9�C (100�F) or

Increase of 1.5�C (2.4�F) from baseline temperature

Redness

Tenderness

Warmth

New or increasing swelling of the affected site

Respiratory infections

In residents with temperature >38.9�C (102�F), �1 of the following:

Respiratory rate >25 breaths/min

Productive cough

In residents with temperature >37.9�C (100�F), but �38.9�C (102�F)

Cough and �1 of the following:

Pulse >100 beats/min

Delirium

Rigors

Respiratory rate >25

In afebrile residents with chronic obstructive pulmonary disease and age >65 years old

New or increased cough with purulent sputum production

In afebrile residents without chronic obstructive pulmonary disease

New cough with purulent sputum production and �1 of the following:

Respiratory rate >25

Delirium

Urinary Tract Infections

Without indwelling urinary catheters

Acute dysuria or

Fever (>37.9�C [100�F]) and �1 of the following:

New or worsening urgency

Frequency

Suprapubic pain

Gross hematuria

Costovertebral angle tenderness

Urinary incontinence

With chronic indwelling urinary catheter

�1 of the following

Fever (>37.9�C [100�F])
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New costovertebral angle tenderness

Rigors

New onset delirium

Fever without obvious focus of infection

Fever (>37.9�C [100�F]) and �1 of the following

New onset of delirium

Rigors

Data from Loeb M, Bentley D, Bradley S, et al. Development of minimum criteria for the initi-
ation of antibiotics in residents of long-term-care facilities: results of a consensus conference.
Infect Control Hosp Epidemiol 2001;22:120–4.

Box 2

Definitions included in the McGeer and Revised McGeer criteria

Respiratory tract infections

Common cold syndromes/pharyngitis

Influenzalike illness

Pneumonia

Other lower respiratory tract infections

Urinary tract infections

Eye, ear, nose, and mouth infections

Conjunctivitis

Ear infection

Mouth/perioral infections

Sinusitis

Skin infections

Cellulitis/soft tissue/wound infections

Fungal skin infections

Herpes simplex, herpes zoster infections

Scabies

Gastrointestinal tract illnesses

Gastroenteritis

Norovirus

Clostridium difficile infection

Systemic infections

Primary bloodstream infections

Unexplained febrile episodes

Data fromMcGeerA, Campbell B, Emori TG, et al. Definitions of infection for surveillance in long-
term care facilities. Am J Infect Cont 1991;19(1):1–7; and Stone ND, Ashraf M, Calder J, et al. Sur-
veillance definitions of infections in longterm care facilities: revisiting theMcGeer criteria. Infect
Control Hosp Epidemiol 2012;33(10):965–77.
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guidelines, tracking and reporting to staff on prescribing and resistance, and offering
education.48 Recommendations for infection prevention and control in the LTCF
setting include using ASP as part of the ongoing infection prevention program.40,49

The staffing structure within LTCFs may be considerably different from acute care
facilities, with the largest proportion of in-person staffing consisting of nursing, with
variable models of physician presence. Although some facilities maintain their own
internal physician staffing models, many have physicians who are off site and unable
to interact with LTCF residents on a daily basis, leading to dependence on nursing
staff, often nursing assistants, for the initial recognition of signs and symptoms sug-
gestive of infection. As the request for diagnostic testing and antimicrobial prescrip-
tions are often called in by the physician before having the opportunity to examine
the patient, education about diagnostic criteria and appropriate culture techniques
need to occur at all levels of staffing. Identifying key participants and ASP champions
is essential to initiating change within an institution. At a minimum, consider engaging
the following nursing home personnel in the implementation of any stewardship activ-
ities: administrative leadership, clinical leadership including the medical director and
the director of nursing services, the infection prevention and control coordinator,
the consultant pharmacist, as well as representatives from the medical and nursing
staff. Although including an infectious disease (ID) specialist would be ideal, including
any physician with an interest in antimicrobial stewardship may be a more practical
approach, especially in areas where ID specialists are not readily available. Senior
level nursing may be able to provide the front-line support in assuring adherence to
guidelines for initial diagnostic procedures, whereas post-prescription review of anti-
biotic therapy may be performed by a physician or pharmacist if available.

Management Strategies

A baseline evaluation of the quantity of antimicrobials prescribed expressed as days
of therapy per 1000 patient days, to allow for interfacility comparison, should be con-
ducted. Further evaluation into the use of specific agents and their indications should
occur to determine which stewardship interventions are most necessary.
Existing guidelines for antimicrobial use developed by IDSA and SHEA should be

tailored to meet local needs. Any guideline needs to be supplemented with education
to ensure proper dissemination and use. Materials and methods to initiate an antimi-
crobial stewardship program may include

� Sessions with the ASP team and the providers of care, to educate on a more per-
sonal basis, whichmayprovide an avenue for prescribers to directly ask questions.

� Antibiotic dosing guidelines to be created based on a facility’s formulary, which
would be readily available to prescribers, with information on drug interactions as
part of the guidelines, given the frequency of polypharmacy in this population.

� Educational modules for nursing assistants and nursing staff on the criteria for
initiation of antimicrobial usage.

� Educational modules for residents and family members, given that there can be
pressure applied to the prescriber to give an inappropriate antimicrobial, when
one is not indicated, due to external pressure exerted.

� Diagnostic and treatment guidelines can be adapted from currently published
sources on common infectious problems, such as pneumonia, UTIs, and skin
and soft tissue infections, and made available to all pertinent care-giving staff.

� Guidelines and educational modules focusing on preventable problems that also
lead to infection may also be a part of an LTCF stewardship program; for
example, following best practices for infection control, prevention of pressure
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ulcer formation, and aspiration prevention will avoid the infectious complications
that often follow.

By engaging several different educational strategies, important and applicable
guideline information can be disseminated in a fairly easy manner, although retention
of the material requires repeated education campaigns.
PREPRESCRIPTION AUTHORIZATION

With preprescription authorization, physicians contact a stewardship team before pre-
scribing select antimicrobials. Preprescription authorization ensures that patients
receive the most appropriate empiric antimicrobial therapy and reduces the number
of unnecessary antimicrobial starts. Unfortunately, it can be resource intensive in
real time and may lead to delays in the initiation of therapy. This may be particularly
true in LTCF where clinicians are often off site.
POST-PRESCRIPTION REVIEW WITH FEEDBACK

Post-prescription review with feedback entails a review of antimicrobials prescribed at
some time point after more clinical and microbiology laboratory information is avail-
able. Although it usually occurs at 48 to 72 hours, it can occur at any time period
and still proves valuable even if it occurs once or twice a week because of limited re-
sources. As there is greater flexibility in the timing of interventions with post-
prescription review and feedback, this may bemore feasible in LTCFs. Feedback likely
requires phone calls or secure e-mails to providers as notes left in charts are unlikely to
be seen in a timely manner.
SUCCESSFUL ANTIMICROBIAL STEWARDSHIP INTERVENTIONS IN LTCFS

Although still relatively new in LTCF settings, the impact of such an ASP has already
demonstrated positive results. The implementation of such programs led to a 30%
decrease in systemic antibiotic usage, both in oral and intravenous medications, in
addition to a decrease in the rate of positive C. difficile tests, in one institution.50

Although this study used an ID service, simply distributing appropriate educational
material targeting the most common infections in LTCFs has shown to improve anti-
biotic usage, as demonstrated by Monette and colleagues51; a 20% decrease in pre-
scriptions that were not adherent to guidelines was seen in the group of prescribers
who were given the educational material, as opposed to control.

Areas of Future Needed Work

� Robust studies examining the efficacy of various programs and how they fit into
individual facility types with differing resources.

� Attention to the issues of transmission between the LTCFs and the acute care fa-
cilities serving the same community.

� Increased implementation of the nationally available guidelines in LTCFs.
SUMMARY

The selection pressure resulting from the overuse of antibiotics is a significant driver of
adverse events in the LTCF setting. In addition, aspatientsmoveback and forth between
acutecareand long-termcare, theburdenofmultidrug resistanceand frequent infections
is shared across the health care spectrum. By adapting stewardship principles that have
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already been shown to be effective in the acute care setting to LTCFs, an impact can be
made on the health of the overall population and in this vulnerable population.
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