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Abstract

In 2017, we surveyed long-term care facilities in Pennsylvania regarding antimicrobial stewardship and infection prevention and control (IPC)
practices. Among 244 responding facilities, 93% had IPC programs and 47% had antimicrobial stewardship programs. There was significant
variation in practices across facilities, and a number of program implementation challenges were identified.
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Residents in long-term care facilities (LTCFs) are at risk of
infections with multidrug-resistant organisms (MDROs) due
to immunosuppression, underlying comorbidities, and func-
tional or cognitive impairments.1 Overuse of antibiotics
contributes to the emergence of antimicrobial resistance and
increases the risk for Clostridiodes difficile infection.2 An
estimated 6%–10% of LTCF residents are receiving antibiotics
at any given time, and approximately half are prescribed anti-
biotics every year.3

The recent Centers forMedicare andMedicaid Services (CMS)
final rule required LTCFs to have specific components of an
infection prevention and control (IPC) program in place within
designated timelines, including a trained infection preventionist
by 2019. A related proposal calls for implementation of a
formal antimicrobial stewardship program (ASP).4 The Joint
Commission’s medication management standards became
effective in January 2017,5 and they encourage LTCFs to follow
The Core Elements of Antibiotic Stewardship for Nursing
Homes from the Centers for Disease Control and Prevention
(CDC).6 These elements include leadership commitment,
pharmacy antibiotic expertise, education, and tracking and
reporting of antibiotic use and outcomes. To better understand
the current state of LTCF IPC and antimicrobial stewardship
programs in the setting of these mandates, we evaluated IPC
and ASP practices in Pennsylvania LTCFs.

Methods

We utilized an existing CDC IPC assessment tool for LTCFs7 and
The Core Elements of Antibiotic Stewardship for Nursing Homes6 to
draft a comprehensive survey focused on IPC and ASP practices in
LTCFs. The survey was revised based on stakeholder input from
the Pennsylvania Department of Health and Patient Safety
Authority. Data were collected on facility demographics (eg, num-
ber of beds), IPC program characteristics (eg, MDRO surveillance,
contact precaution policies), and ASP practices, including the use
of various strategies (eg, treatment guidelines for common condi-
tions, formulary restriction, prospective audit, and feedback). The
survey also assessed challenges to the successful implementation of
IPC and antimicrobial stewardship programs. The Institutional
Review Board of the University of Pennsylvania deemed this sur-
vey exempt from review.

We used Research Electronic Data Capture (REDCap) tools to
administer the survey and collect data.8 A unique link to the survey
was e-mailed to each of the 702 LTCFs licensed by the
Pennsylvania Department of Health in May 2017. The e-mail
was addressed to the infection prevention designee of the LTCF,
and reminders were sent in June and again in July 2017 to nonres-
pondents. A third reminder was sent before survey closure in mid-
July 2017 from the Pennsylvania Association of Directors of
Nursing Administration. Frequencies with percentages and medi-
ans with interquartile ranges (IQR) were calculated for categorical
and continuous responses, respectively. When calculating percent-
ages, only the facilities with a nonmissing response to the particular
question were included in the denominator. Associations between
characteristics were estimated using odds ratios (ORs) with
associated 95% confidence intervals (CIs). For all calculations, a
2-tailed P < 0.05 was considered significant. Analyses were per-
formed using SAS version 9.4 software (SAS Institute, Cary, NC).
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Results

Responses were received from 244 LTCFs, a 35% response rate.
Responding LTCFs were located in 57 (85.1%) of the 67 counties
in PA. Most facilities (40.1%) were free-standing, and the median
bed size was 111 (interquartile range [IQR], 70–140). Of the
244 facilities, 211 (90.1%) provided skilled services such as care
of patients with dementia (59.0%) and rehabilitation (79.1%).
Most LTCFs (188 of 202 responding facilities) had an IPC program
(Table 1); 96.9% of programs included registered nurses (RNs) and
half (49.5%) included physicians.

Most LTCFs (n= 174, 89.7%) required contact precautions for
at least 1 MDRO, most commonly for residents with active infec-
tion only. Of 193 responding LTCFs, 105 (54.4%) reported per-
forming some form of surveillance for MDROs. Most of these
facilities conducted surveillance forC. difficile (86.7%), and approx-
imately half (53.3%) conducted surveillance for carbapenem-
resistant Enterobacteriaceae. Of the 186 LTCFs responding to the
question, 153 (82.3%) had MDRO policies pertaining to incoming
patients; however, only 34 (18.2%) noted that they “always”
received a patient’s MDRO colonization/infection status from
transferring facilities. The most frequently noted challenges to
effective IPC programs included lack of time (30.7%), personnel/
staffing constraints (29.1%), and limited educational opportunities
(28.7%) (Table 1).

Of 179 responding LTCFs, 84 (46.9%) had a formal ASP: 78.6%
included a non-infectious diseases physician, 85.0% had a pharma-
cist, 2.0% had a clinical microbiologist, and 94.1% had nurses. Most
were led by RNs (n = 63, 75%). LTCFs affiliated with hospitals
were more likely to have an ASP (odds ratio [OR], 2.20; 95%
CI, 0.90–5.80; P = .10), although this association was not signifi-
cant. Of the antimicrobial stewardship resources and practices
reported (Fig. 1), 145 (79.7%) had pharmacist management of
antibiotic orders, 43 (23.6%) utilized an infectious diseases consult
service and 23 (12.7%) used formulary restriction with preautho-
rization. A total of 115 (62.8%) LTCFs used prospective audit and
feedback, and 67 (37%) facilities used antibiotic de-escalation.
Noted challenges facing ASPs included staffing constraints
(27.1%), inadequate educational opportunities (26.2%), and lack
of time (25.8%).

Discussion

The results of our study highlight the current state and ongoing
challenges of IPC and ASPs in a large cohort of Pennsylvania
LTCFs. Although the majority of responding facilities had an
IPC program in place, only half had physician support, and there
was significant variation in surveillance practices for specific
MDROs. In addition, interfacility communication on MDRO
status was identified as an opportunity for improvement as part
of overall surveillance practices.

Formal ASPs were present in fewer than half of facilities, and
implementation of CDC recommendations varied widely.6

Although pharmacists managed orders in ~80% of LTCFs, avail-
ability of infectious diseases consultation services was limited.
Notably, there was also significant variation in the use of antibiotic
stewardship strategies. More “complex” strategies such as prospec-
tive audit and feedback were more commonly used compared to
less resource-intensive ones such as formulary restriction and
transitioning intravenous to oral therapy.

Facilities reported various challenges to the successful imple-
mentation of antimicrobial stewardship and IPC practices.
Although most programs did not perceive a lack in leadership

support, inadequate educational opportunities and lack of person-
nel were commonly noted barriers. Interdisciplinary educational
interventions focused on practical steps for improving IPC and

Table 1. Characteristics of Infection Prevention and Control (IPC) and
Antimicrobial Stewardship Programs in 244 LTCFs, Pennsylvania, 2017

Survey Responses Yes, No. (%)a No, No. (%)a

IPC program in place 188 (93.1) 14 (6.9)

IPC employee type

Physician 93 (49.5) 95 (50.5)

Physician assistant (PA) 17 (9.1) 171 (90.9)

Nurse practitioner (NP) 38 (20.2) 150 (79.8)

Registered nurse (RN) 182 (96.8) 6 (3.2)

Licensed practical nurse (LPN) 79 (42.0) 109 (58.0)

Antimicrobial stewardship program in place 84 (46.9) 95 (53.1)

Disciplines represented in the antimicrobial stewardship programb

Infectious diseases physician 13 (15.5) 71 (84.5)

Other physician 66 (78.6) 18 (21.4)

Infectious diseases pharmacist 5 (5.9) 79 (94.1)

Other pharmacist 66 (78.6) 18 (21.4)

Clinical microbiologist 23 (27.4) 61 (72.6)

Data analyst 3 (3.6) 81 (96.4)

Nurse 79 (94.1) 5 (5.9)

Other 17 (20.2) 67 (79.8)

Challenges for IPC and antimicrobial stewardship programs

What challenges does the facility face in regard to effective infection
prevention and control?

Lack of funding 19 (7.8) 225 (92.2)

Insufficient support by facility leadership 20 (8.2) 224 (91.8)

Lack of personnel/staffing constraints 71 (29.1) 173 (70.9)

Not enough ongoing educational
opportunities

70 (28.7) 174 (71.3)

Insufficient clinical microbiology support 36 (14.8) 208 (85.2)

Insufficient information technology/data
support

24 (9.8) 220 (90.2)

Lack of time 75 (30.7) 169 (69.3)

Other 26 (10.7) 218 (89.3)

What challenges does the facility face in regard to effective antimicrobial
stewardship?

Lack of funding 21 (8.6) 223 (91.4)

Insufficient support by facility leadership 22 (9.0) 222 (91.0)

Lack of personnel/staffing constraints 66 (27.1) 178 (72.9)

Not enough ongoing educational
opportunities

64 (26.2) 180 (73.8)

Insufficient clinical microbiology support 40 (16.4) 204 (83.6)

Insufficient information technology/data
support

37 (15.2) 207 (84.8)

Lack of time 63 (25.8) 181 (74.2)

Other 32 (13.1) 212 (86.9)

aPercentages are calculated using the number of facilities that answered either Yes or No to
the question as the denominator.
bThese numbers represent facilities that responded that they have an antimicrobial stewardship
program in place.
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antimicrobial stewardship programs in LTCFs are urgently
needed. These educational opportunities could potentially be
provided in collaboration with acute-care hospitals and regional
and state health departments.

Our study has several limitations. Although we made multiple
attempts to reach participants, the final response rate was 35%.
Second, LTCFs with a robust IPC and/or ASP may have been more
likely to respond, potentially leading to selection bias. Despite these
limitations, the significant variation in antimicrobial stewardship and
IPC programs across facilities underscores the need for statewide
interventions in the long-term care setting. Focused IPC and antimi-
crobial stewardship forums that engage key stakeholders, including
nurses, prescribers, and pharmacists should be considered. Although
current guidelines highlight the importance of involving frontline
providers in ASPs,9 they acknowledge specific limitations in
LTCFs, including the availability of on-site expertise (eg, infectious
diseases). Telemedicine consultations or enhanced collaborationwith
acute-care hospitals could help sustain LTCF ASPs.10

In summary, most LTCFs in Pennsylvania that responded to
our survey have implemented IPC programs, but half lack formal
ASPs. Interdisciplinary IPC and antimicrobial stewardship educa-
tional interventions in association with regional and state health
department collaborations may be effective strategies for standard-
izing and improving IPC and antimicrobial stewardship practices
in the long-term care setting.
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