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Objectives
Discuss the impact antibiotic resistance and 
associated infections on the healthcare system
Review the current state of antimicrobial stewardship 
and its impact on healthcare outcomes and costs
Discuss the structure and core elements of
antimicrobial stewardship and describe the current role 
of Infection Prevention (IP) in this effort
Identify opportunities to build a stronger collaboration
between IP and Pharmacy for future success



The Bigger Picture

http://www.nature.com/news/spread-of-antibiotic-resistance-gene-does-not-spell-bacterial-apocalypse-yet-1.19037



Hospital and Societal Costs of 
Antimicrobial-Resistant Infections
Chicago Antimicrobial 
Resistance Project 
(CARP) 
§ Attributable mortality: 6.5%
§ Excess hospital LOS: 

6.4–12.7 days
§ Attributable medical costs: 

$18,588–$29,069/patient
§ Societal costs: 

$10.7–$15.0 million

PROJECTED COST SAVINGS WITH 
REDUCTION OF ANTIMICROBIAL-
RESISTANT INFECTION (ARI) RATES 

CID 2009;49(8):1175-1184



Our Current State
Approximately 1/3 of all hospitalized patients and 2/3 of those 
who are critically ill receive antimicrobial therapy
Up to 50% of antibiotic use inappropriate and/or unnecessary 
2 million infected annually with resistant organisms in the 
United States with 23,000 attributed deaths
National Action Plan for Combating Antibiotic-Resistant 
Bacteria (2015)
§ Establishment of ASPs in all acute care hospitals by 2020
§ Centers for Medicare and Medicaid Services to issue a Condition of 

Participation for development of programs based on recommendations 
from the Centers for Disease Control and Prevention’s (CDC) Core 
Elements of Hospital Antibiotic Stewardship Programs

CID 2007; 29: 245 - 252
JAMA 2009; 302: 2323 - 2329
https://www.cdc.gov/drugresistance/
https://obamawhitehouse.archives.gov/
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https://www.asm.org/Articles/Policy/CMS-Final-Rule-on-Antibiotic-Stewardship-Programs

https://www.asm.org/Articles/Policy/CMS-Final-Rule-on-Antibiotic-Stewardship-Programs


Antimicrobial Stewardship
Antimicrobial stewardship refers to coordinated interventions 
designed to improve and measure the appropriate use of 
antimicrobials 

Promotes the selection of the optimal antimicrobial drug 
regimen, dose, duration of therapy, and route of administration

Primary Goal:
• Optimize clinical outcomes
• Minimize unintended 

consequences of 
antimicrobial use

Secondary Goal:
• Reduced healthcare costs

Clinical Infectious Diseases
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EXECUTIVE SUMMARY

Antibiotic stewardship has been defined in a consensus state-
ment from the Infectious Diseases Society of America (IDSA),
the Society for Healthcare Epidemiology of America (SHEA),
and the Pediatric Infectious Diseases Society (PIDS) as “coordi-
nated interventions designed to improve and measure the ap-
propriate use of [antibiotic] agents by promoting the selection
of the optimal [antibiotic] drug regimen including dosing, du-
ration of therapy, and route of administration” [1]. The benefits
of antibiotic stewardship include improved patient outcomes,
reduced adverse events including Clostridium difficile infection
(CDI), improvement in rates of antibiotic susceptibilities to tar-
geted antibiotics, and optimization of resource utilization across

the continuum of care. IDSA and SHEA strongly believe that
antibiotic stewardship programs (ASPs) are best led by infec-
tious disease physicians with additional stewardship training.

Summarized below are the IDSA/SHEA recommendations for
implementing an ASP. The expert panel followed a process used in
the development of other IDSA guidelines, which included a sys-
tematic weighting of the strength of recommendation and quality
of evidence using the GRADE (Grading of Recommendations As-
sessment, Development and Evaluation) system (Figure 1) [2–5].
A detailed description of the methods, background, and evidence
summaries that support each of the recommendations can be
found online in the full text of the guidelines. For the purposes
of this guideline, the term antibiotic will be used instead of anti-
microbial and should be considered synonymous.

RECOMMENDATIONS FOR IMPLEMENTING AN
ANTIBIOTIC STEWARDSHIP PROGRAM

Interventions

I. Does the Use of Preauthorization and/or Prospective Audit and Feedback
Interventions by ASPs Improve Antibiotic Utilization and Patient Outcomes?
Recommendation

1. We recommend preauthorization and/or prospective audit
and feedback over no such interventions (strong recommen-
dation, moderate-quality evidence).

Received 22 February 2016; accepted 23 February 2016; published online 13 April 2016.
aT. F. B. and S. E. C. contributed equally to this work as co-chairs.
It is important to realize that guidelines cannot always account for individual variation among

patients. They are not intended to supplant clinician judgment with respect to particular patients
or special clinical situations. IDSA considers adherence to these guidelines to be voluntary, with
the ultimate determination regarding their application to be made by the clinician in the light of
each patient’s individual circumstances.
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EXECUTIVE SUMMARY

This document presents guidelines for developing in-
stitutional programs to enhance antimicrobial steward-
ship, an activity that includes appropriate selection,
dosing, route, and duration of antimicrobial therapy.
The multifaceted nature of antimicrobial stewardship
has led to collaborative review and support of these
recommendations by the following organizations:
American Academy of Pediatrics, American Society of
Health-System Pharmacists, Infectious Diseases Society
for Obstetrics and Gynecology, Pediatric Infectious Dis-
eases Society, Society for Hospital Medicine, and Society
of Infectious Diseases Pharmacists. The primary goal
of antimicrobial stewardship is to optimize clinical out-
comes while minimizing unintended consequences of
antimicrobial use, including toxicity, the selection of
pathogenic organisms (such as Clostridium difficile),
and the emergence of resistance. Thus, the appropriate
use of antimicrobials is an essential part of patient safety

Received 3 October 2006; accepted 4 October 2006; electronically published
13 December 2006.

These guidelines were developed and issued on behalf of the Infectious
Diseases Society of America and the Society for Healthcare Epidemiology of
America.

Reprints or correspondence: Dr. Thomas M. Hooton, University of Miami Miller
School of Medicine, Highland Professional Bldg., 1801 NW 9th Ave., Ste. 420 (M-
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and deserves careful oversight and guidance. Given the
association between antimicrobial use and the selection
of resistant pathogens, the frequency of inappropriate
antimicrobial use is often used as a surrogate marker
for the avoidable impact on antimicrobial resistance.
The combination of effective antimicrobial stewardship
with a comprehensive infection control program has
been shown to limit the emergence and transmission
of antimicrobial-resistant bacteria. A secondary goal of
antimicrobial stewardship is to reduce health care costs
without adversely impacting quality of care.

These guidelines focus on the development of effec-
tive hospital-based stewardship programs and do not
include specific outpatient recommendations. Although
judicious use of antimicrobials is important in out-
patient clinics and long-term care facilities, there are
very few data regarding effective interventions, and it
is unclear which interventions are most responsible for
improvement in these settings.

The population targeted by these guidelines includes
all patients in acute care hospitals. Most of the evidence
supporting the recommendations in these guidelines is
derived from studies of interventions to improve an-
timicrobial use for hospitalized adults. Many of these
studies have focused on adults in intensive care units.
Only a handful of studies have focused on hospitalized
newborns, children, and adolescents. Few studies have
included substantial populations of severely immuno-
compromised patients, such as patients undergoing



Outcomes:

Approximate 20% 
decrease in antimicrobial 
consumption

Effect doubled in ICU

Additional reductions:

Cost

Length of stay

Resistant infections (i.e. 
MRSA, P. aeruginosa, 
ESBLs)

fluoroquinolones, classes of antibiotics that are tightly linked with
C. difficile infection (56).

DISCUSSION
Evaluation of ASPs is based on their performance on antimicro-
bial consumption, as well as on clinical and microbiological out-
comes and cost-effectiveness (45). However, because ASPs are
highly variable, establishing specific targets and performance cri-
teria requires the synthesis of data from different settings, making
this topic ideal for a meta-analysis study. Using this approach, we

found that the overall antimicrobial consumption among inpa-
tients before and after the implementation of an ASP decreased by
almost one-fifth, and the effect of ASPs was approximately double
in the ICU setting. The consumption of carbapenems and glyco-
peptides was also reduced. ASPs also resulted in a decrease of the
antimicrobial cost, length of hospital stay and infections from
MRSA, imipenem-resistant P. aeruginosa, and ESBL-Klebsiella
spp. decreased as well.

Given the decrease in new antimicrobial agents and the immi-
nent emergence of resistance shortly after the introduction of new

FIG 2 Forest plot of included studies stratified by continent. Individual and combined change of total antimicrobial consumption after ASP implementation
among studies conducted in hospital settings.

Antimicrobial Stewardship in Hospitals

August 2016 Volume 60 Number 8 aac.asm.org 4847Antimicrobial Agents and Chemotherapy

 on S
eptem

ber 1, 2016 by D
U

K
E

 M
E

D
IC

A
L LIB

R
A

R
Y

http://aac.asm
.org/

D
ow

nloaded from
 

Antimicrob. Agents Chemother 2016; 60: 4840 - 4852

Impact of 
Antimicrobial 
Stewardship



11

https://www.cdc.gov/antibiotic-use/healthcare/pdfs/hospital-core-elements-H.pdf



Antimicrobial Stewardship + Infection Prevention

“Your problem is to bridge the gap which exists between where you are now 
and the goal you intend to reach.” -Earl Nightingale 



APIC-SHEA Position Paper
“Antimicrobial stewardship programs (ASPs) can benefit 
infection prevention & control (IPC) programs by identifying 
reported trends and outbreaks of epidemiologically 
significant organisms and educating about infection 
prevention policies in the course of interaction with 
providers.”
“IPs and HEs benefit ASPs by providing support and 
guidance in approaches to surveillance for syndromes of 
interest, implementing interventions to guide the delivery of 
evidence-based practices, and translating data and 
infection rates to health care workers, nursing units, and 
administrators.”

Moody J, et al. American Journal of Infection Control, 2012; 40: 94 - 95



Typical Program Structure



Available Resources and Team Building
Resources often limited
§ Infectious Diseases Specialists
§ ID Pharmacists

Necessary key elements
§ Senior leadership support
§ Strong physician champion
§ Specialized training and/or 

competencies (i.e. pharmacy, 
infection preventionist, 
microbiology, information 
technology)

§ Teamwork

HealthTrust Purchasing Group Survey Results: 
Current Antimicrobial Stewardship Program 
Use and Resources

CID 2011; 53: S8 – S14



Exploring IPs Role in AS
Expert telephone interviews using a validated 
survey tool conducted 11/1/16 – 12/12/16 (n = 28)
Objectives: 
1. Assess multidisciplinary perspectives of IPs’ contributions to ASPs
2. Identify perceived barriers to optimal participation of IPs in ASPs 

16

Am J Infect Control 2020; 48:106 - 107



Barriers to IP Involvement in AS
MOST COMMONLY CITED:

17

Am J Infect Control 2020; 48:106 - 107

AS as a lower priority (58%)
Time constraints (54%)
IP staffing levels (46%)
Communication difficulties (46%)



Summary of Survey Results
Most non-IP clinician peer groups expect IP involvement to 
focus mostly on contributing data on rates of Clostridium 
difficile infection and multidrug-resistant pathogens
Little expectation for IP involvement in patient-level review, 
consultation, and intervention
Hospital executives viewed IP involvement as “necessary” 
and “supportive” to the mission of their ASP
“Additionally, the absence of a role definition for IPs in 
ASPs is likely hindering IPs from contributing in consistent, 
meaningful ways.”

18

Am J Infect Control 2020; 48:106 - 107



Antimicrobial Stewardship Strategies

19

Adapted from Curr Infect Dis Rep. 2012; 14 (6): 592 - 600 



FOCUS: Pharmacy & Infection Prevention
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P & T Committee
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Infection Control Committee

Outbreak Investigation

Patient Isolation



Core 
Elements
Revisited

21
https://www.cdc.gov/antibiotic-use/healthcare/pdfs/hospital-core-elements-H.pdf



Hospital Leadership
System leaders must prioritize IP and AS
Partnership can increase influence and the ability to 
obtain necessary program resources
Focused initiatives with clear goals
§ Impact the quality of care
§ Mutual benefit
§ Cost savings
§ Examples: CDI rate reduction, decreased LOS for MDRO admits, 

surgical prophylaxis

Report stewardship activities and to senior leadership 
and the hospital board on a regular basis

22

“One Voice, One Mission.”
Am J of Infect Control 2018; 46: 364 - 368 



of which outcomes were important compared with those col-
lected as metrics were antimicrobial use (15% vs 73%), antimi-
crobial cost (10% vs 73%), appropriateness of antimicrobial use
(56% vs 51%), infection-related mortality rate (34% vs 7%), and
antibiotic-associated length of stay (22% vs 12%) (Table 3). A
divergence existed in respondent perception of the ASP out-
comes that are most important to infectious disease (ID) physi-
cians compared with hospital administrators, pharmacy
directors, and pharmacy and therapeutics (P&T) committees.
Infection-related mortality rate was perceived as the most im-
portant outcome for ID physicians, whereas antibiotic cost or
use was thought to be the most important outcome for the
other groups. When stratified according to presence or absence
of an ID physician and pharmacist, electronic medical record
(EMR) system, clinical decision support system (CDSS), or
academic vs nonacademic center, antimicrobial use and cost re-
mained the most commonly collected metrics, despite appro-
priateness of antimicrobial use, infection-related mortality rate,
and antibiotic-associated length of stay being considered more
important outcomes. The presence of an ID physician and
pharmacist, compared with those programs without, increased
the perceived importance (69% vs 27%, P = .03) and collection
(62% vs 27%, P = .049) of appropriateness of antimicrobial use.
Presence of an EMR or CDSS did not seem to enhance the col-
lection of patient-centric outcomes.

DISCUSSION

The IDSA/SHEA guidelines provide recommendations for de-
veloping an ASP with the goal of improving quality of care and
outcomes. Unfortunately, 5 years after publication of the guide-
lines, patient outcomes were still not widely assessed in this

group of ASPs. Although <20% of respondents considered an-
timicrobial cost and use to be among the top 2 most important
ASP outcomes, antimicrobial cost and use were the most com-
mon metrics evaluated among this group of programs. This ge-
neral pattern remained when results were stratified according to
presence or absence of an ID physician and pharmacist, EMR
system, CDSS, or academic vs nonacademic institution. The
metrics commonly used by ASPs (antimicrobial cost and use)
may be driven, in part, by the perception of program personnel
that these outcomes are most important to hospital administra-
tors, pharmacy directors, and P&T committees. Although we do
not address which outcomes ASPs should collect, we refer the
reader to Dodds Ashley et al (this supplement) for additional
insight. The survey results should be viewed within the context
of limitations. First, not all collected surveys were completed,
which may have been a result of the voluntary nature of the sur-
vey. However, only 9 (19%) surveys were incomplete. Second,
the survey was sent to a single provider at each institution to
help prevent duplication of results and potential skewing of
the data by multiple respondents within 1 institution. Last,
the sample size was small but represented a broad range of in-
stitution/ASP characteristics (Table 1) and was representative of
the overall survey sample (data not shown). In light of a poten-
tial requirement for ASPs [6] and to advance the programs, ASP
personnel must increase focus on patient outcomes and unin-
tended consequences of antimicrobial use.

Notes

Acknowledgments. Editorial support was provided by ApotheCom
ScopeMedical (Yardley, Pennsylvania) and funded by Cubist Pharmaceuticals.
No funding was provided to survey respondents.
Author contributions. All authors have seen and approved the manu-

script and contributed significantly to the work.

Table 3. Respondents’ Opinion of Most Important Antimicrobial Stewardship Program Outcomes Based on Audience and Those
Collected as Metrics (n = 41)

Outcomea

Collected by
Respondents as

ASP Metric
Most

Important

Hospital Administrator
Perceived Most

Importantb

Pharmacy Director
Perceived Most

Importantb

P&T Committee
Perceived Most

Importantb

ID Physician
Perceived Most

Importantb

Antimicrobial use 30 (73) 6 (15) 1 (2) 9 (22) 13 (32) 1 (2)
Antimicrobial cost 30 (73) 4 (10) 17 (41.5) 23 (56) 6 (15) 0 (0)
Appropriateness of
antimicrobial use

21 (51) 23 (56) 2 (4.9) 2 (5) 6 (15) 11 (27)

Infection-related mortality
rate

3 (7) 14 (34) 1 (2) 2 (5) 1 (2) 15 (37)

Infection or antibiotic-
associated length of
stay

5 (12) 9 (22) 2 (4.9) 0 (0) 1 (2) 3 (7)

Abbreviations: ASP, antimicrobial stewardship program; ID, infectious disease; P&T, pharmacy and therapeutics.
a Respondents could select >1 outcome.
b Respondents selected outcomes that they perceived to be the most important to this audience.
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Viewpoint: Outcomes and Metrics
Cubist sponsored survey conducted in March 2012
§ 55- question online survey based on IDSA/SHEA ASP guidelines 
§ E-mailed to 94 physicians or pharmacists in acute care hospitals in the 

United States
§ 51% response rate (48 institutions in 29 states)

Bumpass, JB, et al.  CID 2014;59(S3):S108–11



Action
Example:  Prospective Audit with Feedback

Workflow 
Example

Guidelines for Antimicrobial Stewardship in Hospitals in Ireland SARI Hospital Stewardship Working Group,December 2009



Action
Example: Focused Initiatives
Pathogen specific
§ C. difficile 
§ MRSA
§ ESBLs

Infection-based
§ Pneumonia
§ Surgical site infections
§ Catheter-associated urinary tract infections (CAUTI)

Provider-based (e.g. antibiotic time outs)
Rapid diagnostics and other testing

25



CA-UTI DICON Prevention Initiative
Focused on instituting three simple and basic 
“system controls”:
§ Hospital-wide protocol for patients who cannot void
§ Hospital-wide protocol for assessing the continued need for a urinary 

catheter after one has been inserted
§ Comprehensive review and revision of pre- and postoperative order 

sets to ensure that indications for urinary catheterization and routine 
orders for postoperative removal of catheters are clearly stated

Key goals:
§ Reduce the risk and rate of CA-UTIs 
§ Improve patient safety (prevent harm)
§ Help change the culture in staff

26

Decreased antibiotic use

DICON – Duke Infection Control Outreach Network



MRSA Screening in Pneumonia
Background
§ Respiratory cultures are often not obtainable to guide antibiotic streamlining 

and de-escalation in pneumonia. 
§ According to recent studies, MRSA pneumonia can be accurately and safely 

ruled out if the MRSA nasal screen is negative (>90% NPV).
§ A negative screen can support early discontinuation of anti-MRSA therapy.
§ ATS/IDSA Community-acquired pneumonia guidelines now recommend use

Opportunities for collaboration
§ Isolation procedure
§ Education of nursing staff on proper specimen collection
§ Education of providers regarding risk and impact on patient therapy

27

Clin Infect Dis. 2018 Jun 18;67(1):1-7
Antimicrob Agents Chemother. 2014;58(2):859-64

J Crit Care. 2017 Apr;38:168-171



Tracking
Antimicrobial stewardship outcomes
§ C. difficile infection and other HAI rates
§ Antibiotic utilization rates
§ Resistance patterns

28



CDC National Healthcare Safety Network 
(NHSN) Antimicrobial Use and 
Resistance(AUR) module 

Provides a mechanism for facilities to report and 
analyze antimicrobial agent use as part of AS 
efforts at their facility. 
Requires collaboration with IP to ensure that 
appropriate data structures are developed and 
kept in alignment for reporting.
Can also benefit IP team because antibiotic use 
patterns are often a key element in outbreak 
investigations. 

29



Acute Care Hospital Participation in AU Option

30

*Participation as of December 1, 2018



Reporting

31

Providers, Pharmacists, Nursing, and Staff

Infection 
Prevention



Education
A key component of antimicrobial stewardship
Examples: didactic presentations, posters, flyers and 
newsletters, or electronic communication to staff 
groups
Infection preventionists are experts who are already 
fighting against behavioral and institutional barriers 
that result in health care-associated infections 
Encourage IP participation in designing and delivering 
AS-related education to health care providers 

32



Summary
AS is now a requirement in acute care hospitals
AS and IP are synergistic and mutually benefit from a 
collaborative effort 
The Infection Preventionists role in AS remains 
undefined – Be creative!
Focus on the core elements of AS as a guide for
collaborative design 
Always remember... Collaboration is key!

33
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