
ANTIMICROBIAL STEWARDSHIP

Setting Location ASP Team Intervention Impact

174-bed 
community 
teaching 
hospital 6

Boston, MA ID physician, 
clinical pharmacist

Prospective audit and feedback, 
IV to PO conversion, use of 
practice guidelines, pharmacy 
restrictions and education

22% reduction in parenteral antibiotic use, significant 
decrease in C. difficile incidence (2.2 to 1.4 cases per 
1000 patient-days), significant decrease in nosocomial 
infections by resistant Enterobacteriaceae.

120-bed 
community 
hospital 7

West Monroe, LA ID physician, 
clinical pharmacist, 
Infection control

Prospective audit and feedback Reduction in total antimicrobial cost of 19% and total 
estimated savings of $177,000 over 1 year.

344-bed urban 
community 
hospital 8

Philadelphia, PA Pharmacy team  
and database

Restriction of ceftriaxone  
and ceftazidime use

95% reduction of ceftriaxone use and 97% reduction 
in ceftazidime use, and a 22% (non significant) 
reduction in ESBL-EK* prevalence.

Table 1. Impact of Antimicrobial Stewardship in Community Hospitals
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ABSTRACT 
Antimicrobial Stewardship Programs (ASP) help hospi-
tals optimize antibiotic utilization, minimize the risk of 
developing antibiotic resistance and improve patients’ 
health outcomes. Community hospitals can successfully 
implement an ASP that incorporates CDC-defined core 
elements of hospital ASP. The antimicrobial steward-
ship model should be customized to leadership, available  
resources and targeted interventions. 

KEYWORDS:  Antimicrobial, stewardship, community 
hospital

INTRODUCTION

Antibiotic misuse is associated with antibiotic-related 
adverse events, toxicity, antibiotic resistance, C. difficile 
infection, and overall worse outcomes and mortality for 
patients. Antimicrobial Stewardship has been defined as 
“coordinated interventions designed to improve and mea-
sure the appropriate use of antibiotic agents by promoting 
the selection of the optimal drug regimen including dosing, 
duration of therapy, and route of administration”.1 Optimi-
zation of antibiotic prescribing will improve patients’ safety 
and outcomes and secondarily deliver cost-effective therapy. 

The implementation of Antimicrobial Stewardship Pro-
grams (ASP) across all health-care settings as an effort to 
promote appropriate antibiotic use and combat antibiotic 
resistance in the community has become a public health 

and national security priority in recent years.2 Effective Jan-
uary 2017, The Joint Commission required that all hospitals 
(including community hospitals) and nursing-care centers 
have ASP implemented.3 Expansion of antimicrobial stew-
ardship interventions for all inpatient and eventually out- 
patient practices will ultimately result in better antibiotic 
use and reduce antibiotic resistance at a population level.  

BENEFIT OF ASP IN COMMUNITY HOSPITALS

About half of patients admitted to the hospital receive an 
antibiotic during their hospital stay.4 The most common 
infections treated with antibiotics in hospitalized patients 
include respiratory infections, followed by urinary tract 
infections, and presumed gram-positive resistant infec-
tions. However, up to 50% of those antibiotics prescribed in 
hospitals are unnecessary.4 Longer use than recommended, 
noninfectious or nonbacterial syndromes and treatment of 
colonizing or contaminating microorganisms are among the 
most common reasons of inappropriate inpatient antibiotic 
use.5 This data supports the crucial need of ASP in the inpa-
tient setting.

Most of the evidence on the impact of antimicrobial 
stewardship derives from large tertiary academic centers. 
Multiple studies have demonstrated that antimicrobial stew-
ardship interventions reduce unnecessary antibiotic use, 
shorten hospital stay, decrease the rates of C. difficile and 
nosocomial infections, decrease the prevalence of drug-re-
sistant infection and reduce costs.1 Data from smaller com-
munity hospitals have shown similar outcomes (Table 1).
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Leadership Commitment
Dedicated human, financial and information technology resources. 

Accountability
Appointing a single leader responsible for program outcomes.  
A physician with formal training in Infectious Diseases and/or 
antimicrobial stewardship will benefit the program.

Drug Expertise
Appointing a single pharmacist leader responsible for working to 
improve antibiotic use.

Action
Implementing specific interventions for ongoing evaluation of 
antibiotic treatment after initiation. 

Tracking
Monitoring antibiotic prescribing and resistance patterns.

Reporting
Periodic measurement of antibiotic use by use of specific metrics and 
track clinical outcomes to report NHSN*, inpatient quality committees 
and feedback to providers and relevant staff. 

Education
Educating clinicians about resistance and optimal prescribing.

Table 2. CDC’s Core Elements for Hospital ASP.

*NHSN: National Healthcare Safety Network 

ASP STRUCTURE FOR COMMUNITY HOSPITALS
Community hospitals are responsible for a large portion of 
US health care. In 2015, over 70% of hospitals in the United 
States had less than 200 beds.9 These hospitals have similar 
rates of antibiotic use compared to large tertiary hospitals 
(median, 436 Days of Therapy/1000 patients-days).10  How-
ever, less than half of community hospitals have imple-
mented a structured ASP.1, 11, 12

 ASP can be successfully implemented in community 
hospitals. The Infectious Diseases Society of America and 
the Society for Healthcare Epidemiology of America have 
published evidence-based guidelines for implementation 
of inpatient ASP.13  These guidelines are complemented by 
the Centers for Disease Control and Prevention (CDC) Core 
Elements required for a successful hospital ASP released in 
2016 (Table 2).14 Both documents emphasize the success of 
an ASP is defined by its leadership and a coordinated mul-
tidisciplinary approach.  Ideally the team should be lead by 
an infectious disease-trained physician and co-leaded by a 
pharmacist with experience in antimicrobial stewardship. 
Collaboration with the microbiology department, hospital 
infection control and epidemiology, clinical providers and 
information technology staff as well as support from the hos-
pital administration and medical staff leadership are essential. 

Most community hospitals have an assigned infec-
tion-control preventionist, on-site pharmacist and microbi-
ology capabilities. But a singular ASP structure will not fit all 
medical facilities. Different ASP models have been proposed 
for specific community hospital settings (rural vs. urban vs. 
affiliated teaching facility).15  Targeted interventions should 
be customized to local needs, prescriber behaviors, hospital 
size, resources and barriers. A wide variety of antimicrobial 
stewardship interventions have been recommended, most of 
which have been implemented successfully in community 
hospitals (Table 3). 13 

Successful incorporation of all CDC Core elements in 
community hospitals ASP can be challenging, particularly 
if there is no designated salary support for a physician leader 
or pharmacist. An initial crucial initial step in implement-
ing an ASP team is engagement of the hospital adminis-
tration to recognize antimicrobial stewardship as a quality 
and safety issue and a commitment to support the program. 
Then, based on the available resources, create the team. If 
the hospital does not have a dedicated infectious disease 
specialist to lead, it will be important to assign a local phy-
sician champion that can work with the local pharmacist to 
establish a formulary and review antimicrobial use and out-
source infectious diseases expertise. Additional actions will 
include assessment of resources, determine priority areas 
and decide which of the above-mentioned interventions 
will be feasible and most helpful. One of the initial activ-
ities should be to create a hospital antibiogram if it is not 
already available to identify current institutional-resistance 
patterns and individualize antibiotic choices. Tracking and 

reporting antibiotic use can be a difficult step to implement 
in community hospitals as the preferred metric to measure 
antibiotics (Days of Therapy or DOT) can be difficult to cal-
culate and may limit successful reporting to the National 
Healthcare Safety Network (NHSN).   

ASP AND COMMUNITY HOSPITALS IN RI
In Rhode Island, there are 16 acute-care hospitals licensed 
by the Department of Health. The majority are non-fed-
eral short-term hospitals that serve a particular commu-
nity. Nonetheless, 55–77% of Rhode Island’s hospitals have 
implemented ASP following the CDC’s Core Elements.1 

Newport Hospital is a 129-bed non-teaching community 
hospital that offers acute care and community health ser-
vices to Newport County, greater Rhode Island, and nearby 
Massachusetts. Newport Hospital has successfully estab-
lished an antimicrobial stewardship program since 2014. 
The infectious disease specialist, an infection control RN 
and a clinical pharmacist form the antimicrobial steward-
ship team. Prospective audit and feedback is performed on 
a daily basis by the lead physician using Theradoc, a com-
mercially-licensed software that allows active clinical sur-
veillance.  Alerts are preselected but not limited to detect 
drug-bug mismatches, indications for antimicrobial use, 
targeted drugs, targeted organisms, and renal dysfunction. 
Feedback focusing in antibiotic de-escalation, discontinua-
tion of antibiotics if inappropriate or no longer necessary, 
and parenteral to oral conversion is provided, written in the 
patient’s chart or by direct verbal communication when 
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Intervention Description Recommendation Grade*

Formulary restriction and pre-
authorization

Physicians are required to request an approval before using certain antibiotics Strong

Prospective audit and feedback Daily review of antimicrobial use followed by direct feedback to prescribers. Strong

Education Didactic lectures and materials directed to medical, nursing, pharmacy staff and 
trainees focusing on appropriate use of antibiotics and antimicrobial stewardship 
interventions.

Weak

Facility-Specific Clinical Practice 
Guidelines

Guidelines that provide guidance on initial choice of antibiotics and duration of 
therapy for specific syndromes.

Weak

Syndrome specific interventions Targeted toward specific infection syndromes and may include electronic order 
sets, recruitment of physician champions, and quarterly feedback to providers of 
compliance with the guidelines.

Weak

Interventions designed to reduce 
the use of antibiotics associated 
with a high risk of Clostridium 
difficile infection

Restriction of high-risk and broad spectrum antibiotics Weak

Prescriber-led review strategies Antibiotic time-outs, automatic stop orders, review of indications for antibiotic 
use when ordering are some of the strategies to encourage prescribers to perform 
routine review of antibiotic regimen.  

Weak

Computerized Clinical Decision 
Support Systems

Implementation of computerized decision support systems for prescribers to 
facilitate interventions

Weak

Dedicated pharmacokinetic 
monitoring and adjustment 
program

For dose optimization of aminoglycosides.
For dose optimization of vancomycin and cost effective dosing of B- lactam drugs. 

Strong 

Weak

Parenteral to oral conversion 
strategies

Prompt transition to oral therapies Strong

Promote allergy assessments Penicillin skin testing for patients with listed B-lactam allergies and desensitization 
strategies to enhance use of first-line agents.

Weak

Interventions to reduce the 
length of antibiotic therapy

Written guidelines specifying duration of therapy, as part of patient specific 
prospective audit interventions or electronic order sets with pre-set duration.  

Strong

Development of stratified 
antibiograms

Hospital based antibiograms stratified by specific populations such as patient 
location and age.  

Weak

Selective and cascade antibiotic 
susceptibility reporting by 
microbiology laboratory

Release of a limited number of antibiotics followed by a report of secondary 
antibiotics only if an organism is resistant to the primary antibiotic class.

Weak

Rapid viral testing Use of rapid viral testing for respiratory pathogens to reduce the use of 
inappropriate antibiotics

Weak

Rapid diagnostic blood testing Use rapid diagnostic testing such as rapid molecular assays and mass spectrometry 
in addition to conventional culture. 

Weak

Serial procalcitonin measurements 
in Intensive Care

In patients admitted to intensive care units to guide early discontinuation of 
antibiotics.

Weak

Non culture-Based Fungal 
Markers in patients with 
haematologic malignancies

Such as galactomannan ,  1,3-β-D-glucan or single- or multi-pathogen fungal PCR 
for patient with hematologic malignancies at risk of invasive fungal infections  to 
optimize antifungal use.

Weak

Use of Days of Therapy (DOT) to 
measure antibiotic use

DOTs are preferred, but Defined Daily Dose s remains an alternative for sites that 
cannot obtain patient-level antibiotic use data.

Weak

*Strength of recommendation was based on rating the quality of evidence and using the GRADE methodology.

Table 3. Evidence-based Antimicrobial Stewardship Interventions
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necessary. Pharmacy staff also reviews antibiotic dosing and 
helps streamline parenteral to oral conversions. In addition, 
physicians have access to our annually updated antibiogram 
and utilize facility-based evidence-based guidelines available 
for Lifespan-affiliated hospitals. In 2016, we reviewed 1364 
charts that yielded 173 recommendations; 94% of recom-
mendations were followed (50% were related to discontinu-
ation or de-escalation of antibiotics and 36% were related to 
IV to PO conversion). Measurement of specific antimicrobial 
stewardship metrics has been challenging but future efforts 
are dedicated to upgrade our electronic medical records with 
a specific infection control and antimicrobial stewardship 
module that will allow us to calculate standardized metrics 
and report to NHSN. 

Successful implementation of ASP in all community 
hospitals in Rhode Island is the ultimate goal. The Anti-
microbial Stewardship and Environmental Cleaning Task 
Force was created by the Department of Health to provide 
resources to healthcare facilities and help them implement 
ASP and improve infection control practices throughout the 
state of Rhode Island. Acute-care hospitals and skilled nurs-
ing facilities have committed with the Sate’s Department of 
Health to expand and implement antimicrobial stewardship 
programs in their facilities. The ASP at Newport Hospital 
can serve as a model for other community hospitals with 
similar resources.
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