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Antibiotic stewardship has seen transformative change over the past decade. Antibiotic 

stewardship infrastructure has grown significantly across the spectrum of health care in 

hospitals, nursing homes, and ambulatory settings, and issues related to improving antibiotic 

use have become central to high-level policy discussions, regulations, and legislation. This 

edition of ID Clinics of North America highlights the current state-of-the-art of stewardship 

as well as future needs. Its publication provides an opportunity to reflect on important 

stewardship developments over the past several years.

Important initiatives at the federal and state level have been pivotal in the recognition of 

the importance of antibiotic stewardship and its expansion, including a significant boost in 

2014 and 2015 when the Obama administration announced a specific focus on addressing 

approaches to fight antibiotic resistance, beginning with a report from the President’s 

Council of Advisors on Science and Technology. This was followed by the first National 

Action Plan for Combating Antibiotic Resistance (updated every 5 years), the establishment 

of the Presidential Advisory Council for Combating Antibiotic Resistance to provide 

recommendations to the federal government on mitigation of antibiotic resistance, and a 

White House Forum on Antibiotic Stewardship. All of these identified antibiotic stewardship 

across the spectrum of human and animal health as a critical component to reduce the 

threat of antibiotic resistance. In addition, funding from the Centers for Disease Control 

and Prevention’s (CDC) Antimicrobial Resistance Solutions Initiative beginning in 2016 

has allowed state health departments to engage in stewardship activities including analysis 

of antibiotic use data from hospitals, nursing homes, and outpatient clinics; the initiation 

of state-wide collaborative projects in partnership with local health systems to advance 

stewardship interventions; and provision of feedback letters to high prescribers offering 

stewardship resources and education.1,2 These federal and state actions have catalyzed 
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efforts from many partners in supporting approaches that improve antibiotic stewardship 

across the United States.

HOSPITAL ANTIBIOTIC STEWARDSHIP

Nowhere has the growth and change in antibiotic stewardship been more dramatic 

than in hospitals. Although some hospitals had started antibiotic stewardship programs 

(ASPs) in the 2000s, and before, they tended to be at academic centers, in part due to 

resource limitations and lack of information on stewardship approaches in the nonacademic 

environment. Three important types of initiatives have led to the expansion of both the 

quality and quantity of hospital stewardship: development of guidance regarding antibiotic 

stewardship infrastructure and implementation “best practices”; introduction of requirements 

for ASPs; and establishment of a method and platform to collect and benchmark antibiotic 

use and resistance data.

Infrastructure and Implementation

In 2014, the CDC released the “Core Elements of Hospital Antibiotic Stewardship 

Programs,” a set of seven structural and procedural components associated with strong 

stewardship programs based on both data and expert opinion that were developed with the 

goal of defining components of an ASP.3 The Hospital Core Elements were announced 

with a press conference during which Tom Frieden, the then-Director of the CDC, in 

conjunction with the American Hospital Association, promoted the Core Elements and the 

importance of hospital ASPs to combat antibiotic resistance and promote patient safety.4 

The Core Elements were updated in 2019 to incorporate new data and experiences. In 2016, 

the Society for Healthcare Epidemiology of America (SHEA) and the Infectious Diseases 

Society of America (IDSA) released evidence-based guidelines that address several critical 

areas to consider in implementing hospital stewardship programs, with the goal of providing 

more specific and granular recommendations to assist hospitals.5 Also in 2016, the Agency 

for Healthcare Research and Quality (AHRQ) funded and, in collaboration with Johns 

Hopkins and NORC at the University of Chicago, developed and implemented the Safety 

Program for Improving Antibiotic Use.6 This program provides a toolkit and implementation 

strategy to assist teams in developing stewardship activities in hospitals, nursing homes, and 

ambulatory practices with a particular emphasis on training front-line providers to perform 

stewardship regularly for all patients at key points in care using the Four Moments of 

Antibiotic Decision Making framework.7 The implementation of the Safety Program in over 

400 hospitals across the United States was associated with reductions in antibiotic use and 

hospital-onset Clostridioides difficile infection.8

Requirements and Regulations

For many years, establishing a hospital ASP was voluntary and depended on the ability 

of dedicated stewards to convince administrators that such programs would improve 

patient safety and reduce antibiotic costs. In contrast, infection prevention programs were 

more prevalent and received more funding because they are required by the Centers 

for Medicare and Medicaid Services (CMS) as a Condition of Participation as well as 

by accrediting organizations, the largest of which is The Joint Commission (TJC). The 
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Conditions of Participation are requirements that health care organizations must meet to 

begin and continue participating in CMS programs and are considered “health and safety 

standards [that] are the foundation for improving quality and protecting the health and 

safety of beneficiaries.”8 Similarly, TJC develops standards and evaluates compliance 

with them at triannual hospital accreditation visits; these standards have great impact 

on driving practice changes. Recognizing the potential impact of these requirements on 

uptake of stewardship programs, the CDC collaborated with TJC and external stewardship 

stakeholders to determine potential components of a stewardship standard. In 2017, TJC 

added a requirement for hospital ASPs to its Medication Management accreditation 

standards. CMS followed in 2019 with a Condition of Participation requiring antibiotic 

stewardship. CMS followed in 2019 with a Condition of Participation requiring antibiotic 

stewardship. TJC requirements have been updated recently to provide additional granularity 

around expectations of stewardship programs.9

Measurement

What gets measured gets done is a popular aphorism and has long been a critical challenge 

in antibiotic stewardship efforts. Historically, national data on outpatient prescribing were 

available from publicly available and proprietary data sources, but there was no comparable 

data for hospitals or nursing homes. In hospitals, stewardship leaders have long called 

for benchmarking data to facilitate comparisons of antibiotic use. In 2012, CDC launched 

the antibiotic use (AU) Option in the National Healthcare Safety Network (NHSN). This 

option allows hospitals to electronically submit antibiotic use data and has at its center a 

risk-adjusted measure of various categories of antibiotic use, the Standardized Antimicrobial 

Administration Ratio (SAAR).10 With the SAAR, hospitals have access to a near real-time 

metric for benchmarking antibiotic use, along with the ability to also track the use of 

individual agents throughout the hospital. Uptake of the NHSN AU option started slowly, 

but has grown significantly in the past few years, with more than 2700 hospitals having 

voluntarily submitted data by March of 2023. Noting both the importance of these data and 

the considerable voluntary uptake, in August of 2022, CMS finalized a new Antibiotic Use 

and Resistance (AUR) Surveillance measure under the Medicare Promoting Interoperability 

Program’s Public Health and Clinical Data Exchange Objective.11 Beginning with the CY 

2024 electronic health record (EHR) reporting period, eligible hospitals and CAHs must 

attest to reporting both antibiotic use and antibiotic resistance (AR) Option data to NHSN 

or else claim an applicable exclusion to receive credit under the measure.11 Future work 

will include the development of approaches to more precisely risk-adjusted antibiotic use 

to facilitate more accurate benchmarking among hospitals, including patient level factors. 

Access to electronic patient-level data is already a reality for NHSN with the growth in 

electronic health data resources such as Fast Healthcare Interoperability Resource (FHIR).12

The impact of these three broad initiatives on hospital stewardship infrastructure and 

practice has been impressive. To assess the uptake of the Core Elements, CDC began 

collecting data on Core Element implementation through the annual facility survey of the 

NHSN, which is completed by nearly all hospitals in the country. In 2014, 41% of hospitals 

indicated that they had all seven of the Core Elements in place.13 By 2021, the most recent 

year for which data exist, that had risen to 95%.14 Not only has the implementation of 

Cosgrove and Srinivasan Page 3

Infect Dis Clin North Am. Author manuscript; available in PMC 2024 August 13.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



core elements increased but also has the implementation of highly recommended practices. 

For example, professional organizations recommend that hospital stewardship programs 

should be co-led by a physician and a pharmacist. In 2015, only 23% of hospitals had 

co-led programs and that had increased to 63% in 2021 (CDC, 2021, unpublished data). 

Having data on stewardship programs has also informed targeted support. In 2014, 20% 

of critical access hospitals reported having all of the Core Elements in place, less than 

half the rate of larger hospitals. This finding prompted discussions with the critical access 

community and identified not just some of the key barriers to implementing core elements 

in small hospitals but also some important solutions. In 2017, CDC, together with the Pew 

Charitable Trusts, the American Hospital Association, the Health Resources and Services 

Administrations’ Federal Office of Rural Health Policy, and critical access hospital experts 

developed an implementation guide specific to these facilities. Following the development 

of this guidance, The Federal Office of Rural Health Policy made stewardship programs 

in critical access hospitals a required component of their Medicare Beneficiaries Quality 

Improvement Program. In the 2021 survey, critical access hospitals had almost entirely 

closed the gap with larger facilities with 89% of them reporting all core elements in place 

(CDC unpublished data).

NURSING HOME ANTIBIOTIC STEWARDSHIP

Although the pace of adoption of stewardship in nursing homes has been slower than in 

hospitals, advances in implementation, regulation, and measurement have also occurred 

in nursing homes. The positive reactions to the Hospital Core Elements prompted CDC 

to develop Core Elements for Nursing Home Antibiotic Stewardship Programs in 2015. 

The seven elements were the same as those for hospitals, but this document translated 

implementation of the elements to the nursing home sector. The AHRQ Safety Program 

for Improving Antibiotic Use was also developed for and implemented in the long-term 

care setting, again with an emphasis on engaging front-line providers, including the 

nurses and medical technicians who provide the majority of care of nursing home 

residents.6 Implementation of the Safety Program in over 400 US long-term care facilities 

was associated with reductions in antibiotic starts and urine cultures.15 CMS Quality 

Improvement Organizations and some state health departments have worked collaboratively 

with CDC and other partners to support implementation of stewardship programs in nursing 

homes.16

An update to the nursing home Conditions of Participation in 2016 gave CMS the 

opportunity to add a requirement for stewardship programs to the existing requirements for 

infection prevention and control. CDC added questions about implementation of stewardship 

programs to the NHSN facility survey for nursing homes in 2016, which were completed 

by roughly 3000 nursing homes that were voluntarily participating in NHSN before the 

COVID-19 pandemic. In 2016, 43% of reporting nursing homes indicated they had all seven 

core elements in place and this had raised to 71% by 2018, the last year for which data 

are available.17 Implementation of each of the individual elements was above 90% in 2018, 

with the lone exception being education at 80%.17 However, this represents only about 

11% of nursing homes nationally and may overestimate overall nursing home engagement 

in stewardship activities, which remains challenging due to the lack of infectious disease 

Cosgrove and Srinivasan Page 4

Infect Dis Clin North Am. Author manuscript; available in PMC 2024 August 13.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



(ID) resources as well as disruptions in staffing that were exacerbated by the COVID-19 

pandemic. The ability to measure antibiotic use in nursing homes depends on resources 

available. Some nursing homes have access to antibiotic use data via electronic pharmacy 

or health record systems, although many nursing homes have to manually collect data on 

antibiotic use. CDC and others have begun partnerships with a variety of groups, including 

pharmacy vendors and EHR companies, to collate and analyze nursing home antibiotic use 

data to inform stewardship actions.

OUTPATIENT ANTIBIOTIC STEWARDSHIP

Stewardship implementation, regulation, and measurement in the outpatient arena differ 

in several ways from the hospital and nursing home. National data on both overall and 

condition-specific antibiotic prescribing in ambulatory settings have been available for 

many years and show important progress. From 2011 to 2019, total outpatient antibiotic 

prescriptions, as measured by the IQVIQ XPONENT database, decreased from 877 

prescriptions per 1000 population to 765, a 13% reduction nationally.18 Total outpatient 

prescriptions were down even further in 2021 to 636 per 1000 population, although this may 

be related to reductions in outpatient visits due to the COVID-19 pandemic.19

In addition to overall reductions in antibiotic use, there have been improvements in the 

appropriateness of prescribing in outpatient settings. Overall, the proportion of antibiotic 

prescriptions that were deemed unnecessary in US physician offices and emergency 

departments dropped from 30% in 2010–2011 to 28% in 2014–2015, with an even greater 

decrease in children: 32% in 2010–2011 to 19% in 2014–2015.20 Likewise, in an analysis 

of antibiotic prescribing for acute respiratory infections from 2011 to 2018, the investigators 

noted a 32% drop in visits for an acute respiratory infection that resulted in an antibiotic 

prescription.21 To support and accelerate national progress towards optimizing outpatient 

prescribing, CDC and The Pew Charitable Trusts collaborated in 2016 to establish national 

targets for appropriate prescribing for several common conditions.22

Improving prescribing in the outpatient setting is more challenging than in any other setting 

given the sheer number and huge variability in these practices. Although decreases in 

prescribing are encouraging, the implementation strategies associated with these decreases 

are less clear, although several implementation resources have been developed. CDC efforts 

have targeted both outpatient providers and the public through the “Be Antibiotics Aware” 

(formerly “Get Smart”) campaign, with a particular focus in the past on pediatric practices. 

The CDC developed a Core Elements framework for outpatient settings in 2016 which 

condensed the original seven elements into four Core Elements (commitment, action for 

policy and practice, tracking and reporting, and education and expertise).23 The AHRQ 

Safety Program for Improving Antibiotic Use was developed for the ambulatory setting 

and emphasizes how practices can work together to develop standardized approaches for 

when and which antibiotics to prescribe as well as for selection of symptomatic treatment 

when antibiotics are not indicated.6 Implementation of the Safety Program in over 350 

US ambulatory practice and urgent care clinics was associated with reductions in overall 

antibiotic use and in antibiotic use for viral respiratory tract infections.24 Implementation 

of the MITIGATE toolkit, developed to improve antibiotic use in emergency departments 
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and urgent care centers, resulted in significant reductions in antibiotic prescribing for acute 

respiratory tract visits.25,26 The CDC offers a training program in outpatient stewardship, 

and the approaches to improve communication about antibiotic prescribing, a critical skillset 

for outpatient providers, have been developed.27–29

There are limited regulatory mechanisms to advance ASPs in the outpatient arena because 

most outpatient practices do not undergo any sort of accreditation review. TJC has developed 

accreditation standards for outpatient stewardship programs in both its outpatient and 

hospital accreditation programs, and the Urgent Care Association also has stewardship 

programs as part of its accreditation process, although the reach of these accreditation 

standards is not as universal as in hospitals and nursing homes.

In outpatient settings, payment programs are likely to have more impact on engaging 

providers in efforts to improve antibiotic use than accreditation standards, and the last 

decade has seen steady growth in this area. Under the CMS Quality Payment Program, 

providers who participate in the Merit-Based Incentive Payment System (MIPS) track 

receive payment adjustment for Medicare Part B-covered professional services based on 

their performance across different performance categories.30 These categories include (but 

are not limited to) measures of care quality and patient safety—some of which are related 

to antibiotic prescribing and participation in quality improvement activities, such as CDCs 

training program on antibiotic stewardship.31 The Medicaid program also includes antibiotic 

use measures in its Adult and Child Core Measure sets.32 Likewise, the National Quality 

Forum and Health Effectiveness Data and Information Set (HEDIS) both have quality 

measures for antibiotic prescribing.33 None of these outpatient measures are required for all 

providers; for example, the MIPS antibiotic prescribing measures are among many measures 

that providers and practices can choose from. However, several health plans and payers are 

using the HEDIS measures in various quality improvement and provider payment programs.

FUTURE ACTIVITIES AND NEEDS

In less than 10 years, stewardship programs have become almost universal in hospitals and 

widely prevalent in nursing homes, and antibiotic use has improved in outpatient settings. 

By 2024, nearly every hospital in the country will be electronically reporting AUR data 

to CDC. Moreover, antibiotic stewardship has become a central focus of efforts to combat 

antibiotic resistance and is specifically called out in national legislation like the Pioneering 

Antimicrobial Subscriptions to End Upsurging Resistance (PASTEUR) Act.

Although we celebrate that progress, more work is needed. Building and supporting the 

stewardship workforce to successfully perform stewardship interventions must be a top 

priority. Although many hospitals and nursing homes report high levels of compliance with 

the Core Elements, this reporting may overestimate the true extent of active stewardship 

interventions. Stewardship leads are commonly underfunded and understaffed to perform 

stewardship activities, and the majority of hospitals and nursing homes in the United States 

do not have access to physicians and pharmacists trained in ID. IDSA statistics indicate that 

80% of counties in the United States do not have access to an ID physician34 and there are 

fewer than 2000 ID-trained pharmacists in the country, not all of whom work in antibiotic 
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stewardship.35 The COVID pandemic underscored these challenges. Hospital ASPs were 

central to the COVID response, often taking the lead in writing treatment protocols and 

overseeing the use of COVID therapeutics.36 However, the lean staffing of most programs 

meant this came at the expense of efforts to improve antibiotic use. Although direct causality 

cannot be demonstrated, it seems likely that the increases in antibiotic resistance seen 

during 2020 were at least partly due to increases in antibiotic use that stewardship programs 

might have been able to address if they had adequate resources.37 To ensure that active 

and impactful stewardship interventions continue to occur, training more ID physicians and 

pharmacists in stewardship is essential, as is improving training in stewardship principles 

and practices for all providers involved in antibiotic prescribing to increase the frequency of 

self-stewardship.

Now that standards and requirements exist for stewardship programs, we must ensure that 

surveyors are well-versed in all components of effective antibiotic stewardship so that 

they are able to identify high- and low-performing programs. Recognizing the impact that 

regulations can have on promoting stewardship activities, novel approaches to identifying 

and assessing potential regulatory and payment targets are needed in settings where they do 

not universally exist, such as ambulatory practices and telemedicine.

Measures that inform stewardship must be continued and advanced across the spectrum 

of care. The Promoting Interoperability Program’s new AUR surveillance measure is an 

important first step; however, data must be available in ways that help prescribers and other 

stakeholders translate information into action. For example, electronic measures should be 

developed to support real-time assessment of the quality, not just the quantity of antibiotics 

use. Likewise, measuring the harms of antibiotic use, electronically and in real time, is 

important both to help providers understand the importance of reducing unnecessary use 

and to identify improvement opportunities for stewardship programs. Continued discussions 

on potential noncommercial approaches to measure antibiotic use in nursing homes and 

outpatient clinics with the goal of benchmarking and feedback to prescribers is essential.

The articles in this edition of Infectious Disease Clinics of North America provide an 

excellent overview of the current state of the art of antibiotic stewardship in the United 

States. Much more importantly, they will help provide a road map of where we can go from 

here. If the past 10 years are any indication, the future of stewardship is indeed bright.
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