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Abstract Many studies worldwide confirm that antibiotic use
is common in long-term care facilities (LTCFs). Some of that
antibiotic use is inappropriate and may contribute to the emer-
gence of antibiotic resistance. Inappropriate use may be char-
acterized as antibiotic treatment of clinical syndromes that are
not infectious, infectious conditions that do not respond to
antibiotics, and prolonged duration. Additionally, better
antibiotic choices should have been made or insufficient
clinical evidence was present to start an antibiotic.
National and international action plans are under devel-
opment to curtail unnecessary antibiotic use throughout
the healthcare continuum including LTCF. While the opti-
mal strategies to curtail antibiotic use in LTCF have not been
defined, there are a number of approaches that can help nurs-
ing homes monitor their antibiotic usage, recognize problem
areas, and develop and implement quality improvement
initiatives.
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Introduction
Antibiotic Use in LTCF

Antibiotic use is common in facilities that provide chronic or
long-term care for older adults. While appropriate antibiotic
use can be beneficial and cure or control infection, unneces-
sary antibiotic use may lead to adverse drug events and
the emergence of antibiotic resistance. While the no-
menclature may vary from country to country, this paper
reviews the state of antibiotic use in long-term care
facilities (LTCFs), e.g., skilled nursing homes or resi-
dential facilities that provide its residents onsite evaluation
and treatment for infection.

The significance of antibiotic use in LTCF has been under
discussion for almost three decades; it has been stated that
40 % of all systemic drugs used in nursing homes are antibi-
otics [1-5]. In addition, it has been estimated that 610 % of
LTCF residents or in the USA and Canada and 11-13 % of
residents in Europe will receive an antibiotic accounting
for four to seven courses per 1000-resident-days, and 2—
4 million antibiotic courses per year [5—16]. Of the
47-79 % of residents who receive at least one antibiotic
during a l-year stay, one third to one half of those
residents will end up receiving additional courses
[5, 6, 8, 14-17].

While complexity of care, e.g., post-acute care, rehabilita-
tion, and spinal cord injury, correlates with increased antibiot-
ic use when compared with behavioral and functional treat-
ment categories, variability in infection rates and case-mix in
LTCF only account for 50 and 66 % of respective differences
in antibiotic use [7, 18]. Prescriber preferences may be more
important predictors of antibiotic use than patient care
characteristics. In one study, 20 % of high-use pre-
scribers accounted for 80 % of antibiotic use. When adjusted
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for patient characteristics, residents were fourfold more likely
to get an antibiotic if a high-use prescriber was caring for them
when compared with a low-use prescriber [17].

Infections of the urinary tract (UTI), respiratory tract (RTT),
and skin and soft tissues (SSTI) are primarily cited as the most
common reasons that antibiotics are prescribed in LTCF and
residential homes [8, 15, 19]. However, not all prescribers
document a rationale for antibiotic use, nor do billing codes
reflect a diagnosis of infection [1, 17]. It has been estimated
that 25-75 % of antibiotics are used inappropriately in LTCF
[1-3, 5, 6, 20].

What Is Unnecessary or Inappropriate Antibiotic Use
in LTCF?

While there is little doubt that nursing home residents receive
too many antibiotics, the definition of what constitutes
“unnecessary or inappropriate” antibiotic use varies from
study to study. Unjustified antibiotics have been classified as
prescribed for a condition that was not infectious, for which
the drugs would not be of benefit, e.g., asymptomatic bacteri-
uria, urine prophylaxis, viral upper respiratory infection, and
advanced dementia-end of life care, or continuation of treat-
ment for an organism to which the antibiotic was not suscep-
tible [2, 3, 6, 14, 21-24, 25]. Others found that antibiotic use
was inappropriate as better drug choices, e.g., less expensive,
toxic, and more efficacious, could have been made, the dura-
tion of treatment was too long, antibiotic dosing was too high
or too low, or more antibiotics were prescribed than were
required to treat an organism identified by culture [2, 10, 13,
23].

Still, others have defined inappropriate antibiotic use as
failure to document minimum criteria for the diagnosis of
infection such as symptoms, vital signs, and focal physical
findings that were obtained prior to, or shortly after,
the decision to initiate antibiotic treatment [1, 6, 20, 25].
Inappropriate antibiotic use has also been characterized as
failure to obtain laboratory testing to help verify or exclude
the diagnosis of UTI (urinalysis/leukocyte esterase and culture
of urine and antibiotic susceptibilities) or pneumonia (chest
radiograph) [1, 6, 20, 25]. Meeting minimum criteria for the
initiation of an antibiotic varies widely for the most common
diagnoses, e.g., UTI (30 %), RTI (33-80 %), and SSTI (70 %)
[7, 26, 27]. Treatment of asymptomatic bacteriuria has fre-
quently led to the prescription of nitrofurantoin, a drug
that is not recommended per the Beers Criteria, and urine
antiseptics [9, 14, 15, 28].

Initiatives to Improve Antibiotic Use
Over the past 30 years, the Infectious Diseases Society of

America (IDSA) has provided guidelines to improve the use,
selection, dosing, route, and duration of antibiotics [29]. Only

recently have national and world leaders recognized the im-
pact that inappropriate antibiotic use and antibiotic resistance
has had on our society [30]. Antibiotic side effects and super-
infections with resistant bacteria and Clostridium difficile re-
sult in significant mortality for patients and costs to the
healthcare system. Many antibiotic-resistant infections cannot
be treated with the antibiotics that are currently available, and
too few new drugs are being developed that fight these
infections.

Formal programs, termed antimicrobial stewardship (AS)
programs, have been developed to improve infection out-
comes while minimizing antibiotic use, the emergence of re-
sistance, and costs and preventing adverse drug events.
Antimicrobial stewardship is defined as “coordinated inter-
ventions designed to improve and measure the appropriate
use of antimicrobial agents by promoting the selection of the
optimal drug regimen including dosing, duration of therapy,
and route of administration” [31]. Guidelines for the develop-
ment of AS programs have been developed primarily based on
experiences in hospitals and evidence obtained in intensive
care units [29].

In 2007, the IDSA guidelines acknowledged that these rec-
ommendations were based on experience in adults in acute
care hospitals, and evidence for the utility in LTCF was limit-
ed (29). Five years later, the IDSA, Society for Healthcare
Epidemiology (SHEA), and Pediatric Infectious Diseases
Society (PIDS) recommended that all healthcare institutions
across the continuum of care provide resources for AS pro-
grams [31]. Each healthcare facility would be required to have
a multidisciplinary AS program team, antimicrobial formu-
lary, processes to measure and monitor antimicrobial use, dis-
tribution of a facility-specific antibiogram, and report to the
National Healthcare Safety Network; national benchmarks
would be developed. In response, the Centers for Medicare
and Medicaid Services (CMS) has recently submitted a major
rewrite of long-term care conditions of participation for public
comment that includes a requirement for an AS program, an-
tibiotic use protocols, and a system to monitor antibiotic use
[32]. Similarly, national performance indicators for the imple-
mentation of antimicrobial stewardship have been developed
for 32 countries in Europe, e.g., Healthcare-Associated infec-
tions in Long-Term care facilities (HALT) Project [33].

ASP in Hospitals: What Is Has Been Done?

The IDSA 2007 Guidelines recommended a prospective or
“front end” AS program approach that was evidence-based
and resource intensive, supported by the hospital administra-
tion, and that included an infectious diseases physician or
pharmacist with infectious diseases training, and input by a
clinical microbiologist [29]. The two core strategies of this
front-end approach included (1) formulary restriction and an-
tibiotic preauthorization by infectious diseases physicians
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and/or pharmacists and (2) prospective interventions and im-
mediate feedback to prescribers [25, 29]. These approaches
have shown significant impact on reducing antibiotic use,
costs, and potentially antibiotic resistance in hospitals.
Supplemental approaches include education, use of guidelines
and clinical pathways in addition to de-escalation of antibi-
otics based on culture results, dosage adjustment, and transi-
tion from intravenous to oral therapy. Electronic health re-
cords and computer surveillance/microbiology input to sup-
port antimicrobial decision-making are viewed as potentially
important.

AS Programs in LTCF: Current Status and What Is
Proposed?

In 2015, the Centers for Disease Control and Prevention
(CDC) made recommendations about how AS programs
could be developed for LTCF [34e¢] (Table 1). The core ele-
ments are the same as for the 2014 CDC recommendations for
AS programs in hospitals [35]. There has been limited feed-
back obtained from LTCF about their ability to implement AS
programs in the near future [25, 36-42]. In Nebraska, 37 of
230 (16.1 %) facilities completed a survey about AS pro-
grams; 22 of 37 (59.5 %) reported having a formal program
[37]. In Ireland, 11 of 69 (16 %) LTCF surveyed had an AS
committee, and 19/69 (28 %) had AS guidelines [38]. In
Europe, 50 % of LTCF have not had access to nursing
home-specific guidelines for antimicrobial use [16].

Some LTCF have indicated that they have an antibiotic use
monitor (59-81 %) as part of their infection control program,
although the definition of AS program was not clear [36, 37,
39]. Most facilities (89 %) have viewed an antibiotic use pro-
gram as beneficial; 54 % reported antibiotic overuse, but 64 %
have noted that their current program was somewhat or not
effective [36, 37]. Barriers to improving antibiotic use have
included prescriber preference and autonomy (69 %) and
family/patient expectations (15 %) [37, 38, 42, 43e, 44].
From the prescriber perspective, there has been a great deal
of pressure from the institution from a medicolegal perspec-
tive, nursing staff, and families to prescribe antibiotics and
order urine specimens [39, 41, 44]. From both the nurs-
ing and physician perspective, early ordering of antibi-
otic was preferred because the prescribers and sometimes the
pharmacy are offsite and not necessarily available at all hours
[39, 41, 44].

Few facilities have required antibiotic preauthorization by
infectious diseases-trained physicians or pharmacists (11—
12 %), had ready access to a pharmacist for advice (36—
50 %), monitored antibiotic use practices by prescribers (7—
11 %), or have given feedback to staff physicians (10-33 %)
[36-38]. While some homes have had access to an
antibiogram (76 %), few have had an antibiotic formulary
(19-23 %) [16, 37]. Most facilities have identified a single
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individual, typically the infection preventionist, as their anti-
biotic “champion” rather than having the recommended mul-
tidisciplinary team approach [37]; this individual has had few-
er than 5 h per week to devote to the activity, and many (72—
84 %) have not had an electronic method to collect antibiotic
data [36, 45].

Most healthcare providers have agreed that more education
regarding treatment of infection would be helpful. Assessment
of the appropriate evaluation and treatment of common infec-
tions has shown that LTCF staff knowledge needs to be im-
proved [42, 44, 46]. Provision of guidelines or diagnostic
algorithms for common infectious conditions in LTCF and
their treatments have been viewed as valuable by prescribers,
but only 28 % of facilities provide this guidance (27-28 %)
[37-39, 42]. Provision of education to nursing regarding the
appropriate and inappropriate use of antibiotics has been rec-
ommended to help physicians identify conditions that need
treatment, versus those that do not, and to help counsel fam-
ilies and patients about reducing unnecessary antibiotic use
[39,42, 44]. Some potential targets for education include areas
where antibiotic use should be discouraged such as prophy-
laxis for UTIs, asymptomatic bacteriuria, upper RTI that is
commonly viral, prolonged antibiotic treatment greater than
7 days, and use of intravenous antibiotics in patients with
advanced dementia [40, 43°].

AS Programs in LTCF: What Approaches
Have Been Studied?

There have been approximately a dozen published trials of AS
interventions in LTCF published to date, and four were
historical-controlled single center studies [47-52]. Of seven
multicenter trials, five were cluster-randomized [53—57] and 2
were quasi-experimental study designs [58, 59]. There are
several recent reviews that analyze the strengths and weak-
nesses of these interventions that have been implemented to
reduce unnecessary antibiotic use in long-term care [60—64].

Few AS interventions have focused on front-end ap-
proaches that have been cited as the primary reason for suc-
cess in hospitals. Jump et al. initiated an Infectious Diseases
Consultation Service at a single Veterans Affairs LTCF.
Significant reductions in systemic antibiotic use (30 %), in-
cluding oral (32 %) and intravenous (25 %) therapies, were
seen over an 18-month intervention period in addition to
significant reductions in positive testing for C. difficile
[48, 49].

Back-end approaches to reduce overall antibiotic use in
LTCF have been studied more often [47, 50, 51, 54, 57].
Most interventions involved various educational modalities
with the provision of algorithms and guidelines followed by
retrospective audits for appropriate antibiotic use [47, 54, 58].
Schwartz studied infection management at a single LTCF ver-
sus published guidelines [47]. Expert consultants provided
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Table 1

Core elements of antimicrobial stewardship (AS) programs for nursing homes. Adapted from [34e]

Element ‘Who/what?

‘Why?/actions

Leadership commitment Facility, regional, national leaders

Owners, administrators

Accountability Medical director

Nursing director
Consultant pharmacist

Consultant laboratory

Infection preventionist

State/local health department

Consultant ID/AS certified physician or
pharmacist
Policies

Drug expertise
Policy/practice change
Practices

Pharmacy

Identify problem areas
Tracking/reporting How and why antibiotics used?
Amount antibiotic used/patterns

Adverse outcomes

Staff

Clinical providers

Education

Residents and families

Issue antibiotic use improvement statement

Share with staff, residents, families

Assign stewardship responsibilities to medical director,
nurse leads, pharmacy

Monitor use, enforce policies

Continuous improvement

Set prescribing standards
Review antibiotic use data
Oversee adherence

Convey importance of stewardship to staff

Medication regimen review
Report antibiotic use data

Provide antibiograms
Antibiotic resistance alerts
Educate staff about diagnostic testing

Antibiotic starts
Surveillance for infection
Signs/symptoms meet minimum criteria to start an antibiotic

Educational support
Help implement AS activities

Apply CMS regulations to antibiotic use

Standardize evaluation and communication of signs and symptoms
Optimize diagnostic testing

Review need/choice of antibiotic

Antibiotics ordered appropriately

Review culture data

Develop antibiotic monitoring/management algorithms

Drivers of inappropriate use, e.g., asymptomatic bacteriuria
Implement interventions

Review records re clinical assessment, documentation, selection
within facility policies

Impact of AS interventions on starts and days of therapy (DOT)

Adverse drug events
Antibiotic resistance
Clostridium difficile

‘Workshops
Flyers, newsletter (paper/electronic)

ID infectious diseases, CMS Centers for Medicare/Medicaid Services

interactive case discussions, algorithms, and guidelines.
Empiric quinolone use and inappropriate antibiotic use direct-
ed against asymptomatic bacteriuria and treatment of isolated
production of respiratory secretions were targeted by retro-
spective audit. A significant increase in adherence with guide-
line diagnostic criteria and therapy was seen as well as
sustained reduction in antibiotic-use days was seen during
the post intervention period [47]. In six LTCFs, an interven-
tion by Zimmerman et al. consisted of interactive sessions and
training for prescribers and nurses regarding antibiotic guide-
lines and when antibiotics should not be used versus usual
care. Feedback was provided monthly to LTCF staff [58]. A

statistically non-significant reduction in antibiotic use was
seen for the intervention homes, but they estimate that 1.8
antibiotic prescriptions were avoided per 1000-resident-days.
In an intervention by Monette et al., intervention physicians
received their antibiotic prescribing profile along with antibi-
otic guidance on two occasions over 4 months versus physi-
cians who provided usual care. Non-adherence with the guide
declined in the intervention group (20.5 %) versus the control
group (5.1 %) [54].

Other studies have used various tools to help reinforce
appropriate use of antibiotics. Fleet et al. developed a checklist
that was implemented by nurses that detailed patient signs/
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symptoms, physician examination, suspected site of infection,
diagnostic evaluation, with clinical response, and antibiotic
initiation and stop dates. These checklists were com-
pared with the revised McGeer Criteria to see of infec-
tion was present and Loeb Minimum Criteria for the
initiation of antibiotics. Retrospective audit of treatment
decisions was performed within 48—72 h. A significant re-
duction in overall antibiotic consumption was seen during the
pilot study period [27, 57, 65].

Similarly, Pate et al. used retrospective chart audit in com-
bination with leaving non-binding recommendations as part of
the patient medical record at a single long-term acute care
hospital (LTACH) [50]. Recommendations included stopping
one or more antibiotics (25 %), modify the agent or duration
(30 %), or obtain consultation with infectious diseases about
those issues (21 %). Choice of antibiotic, duration, allergies,
potential drug interactions, and diagnostic testing were
audited. Recommendations were followed-up with prescribers
72 h later. Most recommendations were accepted (80 %) with
a significant reduction in monthly antibiotic use (21 %) and
28 % in monthly cost during the 15-month study period.
Significant reductions in antibiotic use were seen following
the intervention.

Furuno et al. developed algorithms for empiric antibiotic
choices for each clinical syndrome along with dosage adjust-
ments and duration. Antibiograms based on 6 months of cul-
ture data were developed for three LTCFs, in-services were
given, and a pocket-sized copy was given to each prescriber.
Prior to implementation, only 15 % of antibiotic choices were
based on culture data [51]. After implementation in one nurs-
ing home, a non-significant increase in the appropriate use of
antibiotics changed from a baseline of 35 to 45 % [51].

Some intervention studies have specifically focused on one
clinical syndrome such as nursing home-acquired pneumonia
(NHAP) and UTIL. Studies of the improvement of NHAP treat-
ment have focused upon multi-modal interventions to im-
prove immunization rates [59, 66], education of nursing lead-
ership and nurse champions about NHAP guidelines for diag-
nosis and treatment [66], preprinted order [59, 66], interactive
prescriber education [53, 59, 66], and the use of reference
cards [53, 59, 66]. Education led to improved immunization
rates [66], recognition and more rapid initiation of antibiotics
in intervention homes [59, 66], increased chest radiograph use
[59, 66], and more appropriate antibiotic use [66] in interven-
tion versus control LTCF. Nursing leaders and champions
were educated about the recognition of pneumonia to help
remind prescribers about immunizations and diagnostic and
treatment guidelines. No significant impact on route of admin-
istration [53], and hospitalization [53, 66] and mortality [53,
59, 66] rates was seen.

Other interventions have focused on antibiotic use initiated
in response to positive urine cultures. Presence of symptoms
and signs that are not specific for UTI appears to be a major
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driver to obtain urinalyses and urine cultures and to order
antibiotics in the absence of evidence to support these prac-
tices [67]. In one retrospective study, 41 % of patients with
bacteriuria did not meet McGeer Criteria for UTI; 72 % of
antibiotics chosen were inappropriate, and those patients were
8.5-fold more likely to develop C. difficile infection [68].
Similarly, 74 % of patients with advanced dementia who did
not meet Loeb Minimum Ceriteria for the initiation of an anti-
biotic received treatment [69].

For antibiotic use for presumed UTI, similar interventions
using education and retrospective feedback have been
employed. Zabarsky et al. recognized that 61 % of antibiotic
use was for asymptomatic bacteriuria [52]. Initial and semi-
annual follow-up educational interventions were focused on
prescribers and nursing staff, and reference cards were provid-
ed. Significant and sustained reductions in urine culture re-
quests, particularly for cloudy and smelly urine, and treatment
were seen over the 30-month study. Petterson et al. used an
educational intervention to reduce quinolone usage for pre-
sumed UTI [56]. Focus groups, guidelines for prescribing,
and handouts were provided to prescribers, nurses, and nurses
aides. Feedback on baseline results, local patterns of
resistance, and discussion of barriers to change were
given. No significant difference in quinolone use was
seen between intervention and control LTCF. However,
physicians who received the intervention were signifi-
cantly less likely to prescribe antibiotics over all and adopt
a wait-and-see approach. No significant differences in hospi-
talizations were seen.

Other interventions for antibiotic use and UTI have focused
on the use of algorithms. Rummukainen et al. developed a
diagnostic algorithm based on the recognition that most anti-
biotics were used for UTI and 13 % for prophylaxis. Urine
odor was a significant driver of urine dipstick acquisition [70].
Antibiotic use was reported on an annual basis with significant
reduction in prophylactic antibiotic use. In a cluster random-
ized control trial, an algorithm for diagnosis and treatment of
suspected UTI was based on the Loeb Minimum Criteria to
initiate antibiotics. Significantly, fewer antibiotics were started
for suspected UTI in intervention versus usual care LTCF
without significant differences in hospitalizations for infection
and mortality rates. However, overall antibiotic use did not
decrease suggesting that the treatment was deferred to other
suspected diagnoses [27, 55].

AS Programs in LTCF: Potential Barriers
to Implementation?

The CDC recommends a number of elements to be included in
a LTCF AS program (Table 1). Of the six elements of the AS
program, there is some evidence based on the previously men-
tioned studies that some aspects of Leadership Commitment
[56, 66], Accountability [50, 51, 54], Drug Expertise [49, 50,
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70], Policy Practice Change [47, 50, 51, 56-59, 66, 69, 70],
Tracking/Reporting [47, 49, 51-54, 56-59, 69, 70], and
Education [47, 52-54, 56, 58, 59, 66, 70] can be accom-
plished, yield useful information, and potentially improve out-
comes in the long-term care setting. Whether these interven-
tions are feasible and sustainable in the typically LTCF that
does not have access to research expertise and its resources
remains to be seen [61]. Based on the current evidence, no
specific intervention strategy can be recommended at this time
[64]. No estimates have been provided regarding the cost ef-
fectiveness of these strategies or their impact on antibiotic
resistance [60, 63].

There are several of other important barriers to the imple-
mentation of an AS program in LTCF going forward.
Tracking and reporting of antibiotic use is limited by
the lack of electronic medical records in many LTCFs
[34¢¢]. Per the CDC, only 19 % of residential care
communities had access to an electronic medical record
as of 2014 [45]. The SHEA 2012 Policy Statement spe-
cifically called for the expanded utilization of electronic
medical records in ambulatory care settings, but no
mention was made of nursing homes [31].

Infection preventionists in LTCF most typically have a
nursing degree, but medical technicians and social workers
may also be trained to perform infection surveillance. The
infection preventionist does record signs and symptoms of
possible infection as part of normal surveillance activities that
could be used to discern whether there was sufficient evidence
to initiate an antibiotic and meet the Loeb Minimum Criteria
[27]. However, the final decision whether the choice or dura-
tion of an antibiotic was appropriate or not is beyond the scope
of practice of the infection preventionist; this function would
be more appropriately performed by someone trained in the
diagnosis and treatment of infection [34e¢]. In addition, the
Loeb Minimum Ceriteria can only be helpful if resident signs
and symptoms are accurately and completely recorded in the
medical record [27]. Ultimately, it is likely that this task will
fall to the medical director or their designee and the facility
pharmacist to determine whether antibiotic use criteria are met
or not.

Finally, drug expertise remains a major barrier for meeting
criteria for an AS program in LTCF [34e¢]. Drug expertise
implies that all LTCF will have ready access to consultants,
either physicians or pharmacists, with very specific training in
infectious diseases and AS. In 2016, the proactive front-end
AS approach used in hospitals where infectious diseases phy-
sicians or pharmacists would be available to provide immedi-
ate feedback about the appropriate use of an antibiotic on a
case-by-case basis remains an unlikely approach in the LTCF
[25]. As of 2013, there were 15,000 nursing homes in the
USA encompassing 1.7 million beds [71]. In the USA, there
are ~7000 active infectious diseases physicians; many are not
involved in ASPs, and the vast majority have not worked in

long-term care settings [72]. Similarly, all pharmacists are not
necessarily trained in issues related to AS or infectious
diseases. The American College of Clinical Pharmacy
and the Society of Infectious Diseases Pharmacists have
recommended that pharmacists should complete a 2-year
residency in Infectious Diseases and become board cer-
tified in pharmacotherapy; a certification examination in
infectious diseases should be developed [73]. So, it is
not clear that all LTCF will have access to AS expertise if it is
required in its current form.

Conclusions

Inappropriate antibiotic use in healthcare settings is all too
frequent, and LTCFs are no exception. Governmental pro-
grams mandating quality improvement initiatives in the
LTCF are coming. LTCF can begin to prepare for these
changes by beginning to develop a process to record
and track antibiotic use and the indications for that
use at regular intervals. Education of leadership about
appropriate versus antibiotic indications, choices, and dura-
tion will be critical to understand where improvements in an-
tibiotic use could be made.

LTCF can begin to develop a credible AS program as part
of their existing Infection Control Committee structure by
assembling a multidisciplinary team including the medical
and nursing directors, infection preventionist, facility pharma-
cist, and with input from the clinical microbiology laboratory.
AS program quality improvement projects do not have to be
complicated. The AS Committee should define one or two
areas where inappropriate antibiotic use is a problem; failure
to de-escalate antibiotic use based on culture results,
prolonged antibiotic duration, or elimination of antibiotic use
for UTI prophylaxis, URI, and asymptomatic bacteriuria are
common targets to consider. Ultimately, we will have a better
idea of what interventions are effective and what are not.
Tracking antibiotic use and other outcomes of interest before
and after will be important to assess the impact of an interven-
tion. In addition, having reliable methods to provide feedback
to staff, residents, and families on a regular basis will be
needed.

There are a number of algorithms, guidelines, checklists,
pre-printed order forms, antibiograms, and other tools that
may be useful and modifiable to the situation in each LTCF.
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