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Objectives 

1. Describe CDC’s Office of Antibiotic Stewardship mission, 
goals and ongoing activities 

2. Review changes in antibiotic prescribing during the COVID-
19 Pandemic 

3. Identify resources for antibiotic stewardship implementation

https://www.cdc.gov/drugresistance/biggest-threats.html

3

4



8/9/2022

3

https://www.cdc.gov/drugresistance/covid19.html

Five core strategies to combat the threat of antibiotic 
resistant infections 

https://www.cdc.gov/drugresistance/pdf/threats-report/2019-ar-threats-report-508.pdf

Antibiotic use and access: ensure 
appropriate use and reduce unnecessary
use of antibiotics, and ensure improved 
access to antibiotics 
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Mission: 
Improve antibiotic use in human healthcare to ensure equitable access to high quality 
healthcare, optimize the evaluation and treatment of infections and patient safety, and 
slow the development of antimicrobial resistance.

CDC’s Office of Antibiotic Stewardship

Goals:
1. Leverage antibiotic use data to identify where improvements in 

antibiotic use are needed.
2. Advance the assessment of appropriateness of antibiotic use.
3. Assess, support, and improve antibiotic stewardship 

implementation.
4. Enhance healthcare professional and general public knowledge of 

appropriate antibiotic use and antibiotic stewardship.

Leverage antibiotic use data to identify 
where improvements in antibiotic use are 
needed
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Leverage antibiotic use data to identify where improvements 
in antibiotic use are needed: Hospitals

 Antibiotic use surveillance:
– National Healthcare Safety Network (NHSN)

• Most widely used healthcare-associated infection tracking system
• Antimicrobial Use (AU) Option, main objective to facilitate risk 

adjusted antimicrobial use benchmarking and evaluate trends over 
time 

– Other data sources for antibiotic use surveillance (Premier, Marketscan, 
others)

Yearly Submission into the AU Option*
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*As of July 1, 2022

*

Leverage antibiotic use data to identify where improvements 
in antibiotic use are needed: Hospitals
 The Standardized Antimicrobial Administration Ratio (SAAR) is a summary 

measure of AU available to hospitals participating in the AU Option

 Summary of SAAR distributions and percentages of use within SAAR 
antimicrobial agent categories in adult, pediatric, and neonatal patient 
care locations
– Enables hospitals to compare SAARs to the national distribution and 

see where to improve
AU Data Reports and data tables: https://www.cdc.gov/nhsn/datastat/aur-reports.html
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https://arpsp.cdc.gov/

Leverage antibiotic use data to identify where improvements
in antibiotic use are needed: Nursing Homes

 Antibiotic use surveillance: 
– Nursing home cross-sectional survey characterized antibiotic use in 161 

nursing homes 
– Evaluation and description of long term-care pharmacy and electronic 

health record order data showing variability in antibiotic prescribing and 
opportunities to improve prescribing practices 
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Leverage antibiotic use data to identify where improvements
in antibiotic use are needed: Outpatient Settings

 Antibiotic use surveillance:
– IQVIA Xponent and other data sources (MarketScan, Medicare)

https://arpsp.cdc.gov/profile/antibiotic-use/all-classes

National monthly outpatient antibiotic prescription 
trends, 2019-2022

Source: IQVIA National Prescription Audit. Last update: July 18, 2022
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Leverage antibiotic use data to identify where improvements
in antibiotic use are needed: Outpatient Settings

 High prescribing settings
– Geographic variability (South) 
– Urgent care settings 
– Prescriber Specialty 

King et al. Infect Control Hosp Epidemiol. 2022 Jan 10;1-5.

17

18



8/9/2022

10

0
5
10
15
20
25
30
35
40
45
50

0

50

100

150

200

250

300

P
ro

p
o

rt
io

n
 o

f t
o

ta
l (

%
)

V
o

lu
m

e 
o

f a
n

ti
b

io
ti

c 
p

re
sc

ri
p

ti
o

n
s 

(m
ill

io
n

s)

Proportion of total (%) Total volume (millions)

NP/PA Volume (millions)

2011: NPs and 
PAs accounted 
for 14% of total 
antibiotic 
volume

2019: NPs and 
PAs accounted 
for 32% of total 
antibiotic 
volume

NPs and PAs now account for nearly one-third of all outpatient antibiotic 
prescriptions

Data: IQVIA Xponent
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Leverage antibiotic use data to identify where improvements
in antibiotic use are needed: Outpatient Settings

 Identifying higher volume prescribers for public health interventions

https://www.cdc.gov/mmwr/volumes/71/wr/mm7106a3.htm
https://www.cdc.gov/antibiotic-use/pdfs/Outpatient-Rx-Analytic-Guide-508.pdf

COVID-19 and Antibiotic Prescribing 
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COVID-19 and antibiotic 
prescribing 
During the COVID-19 pandemic, antibiotic use 
varied across settings, with azithromycin 
prescribing higher than expected in all settings 

https://www.cdc.gov/drugresistance/covid19.html

Hospitals: Early in the COVID-19 pandemic, overall antibiotic use 
increased, but was lower in 2021 compared to 2019.

National Healthcare Safety Network (526 hospitals)
Days of Therapy per 1,000 Days Present – All antibacterial agents
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Nursing Homes: Overall antibiotic prescribing decreased, 2019-2021.

Antibiotic use

Total residents
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Hospitals: Azithromycin and ceftriaxone use fluctuated – with 
multiple peaks in 2020 and 2021.

National Healthcare Safety Network (526 hospitals)
Days of Therapy per 1,000 Days Present
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Nursing homes: Azithromycin and ceftriaxone prescribing increased 
in 2020 and 2021 compared to 2019.
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+150%

+82%

COVID-19 pandemic Vaccine roll-out in nursing homes

Outpatient Settings: Antibiotic prescribing decreased, but it’s 
approaching pre-pandemic levels.

Source: IQVIA National Prescription Audit
Last update: March 14, 2022
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Outpatient Settings: Monthly outpatient azithromycin prescription 
trends similar to the pandemic epi curve.

Source: IQVIA National Prescription Audit
Last update: March 14, 2022

COVID-19 pandemic

Most hospitalized patients with COVID-19 receive antibiotics.

 Most patients (77.3%) hospitalized with COVID-19 received 
antibiotics.1

– Over 80% of antibiotics were started on admission.
– Almost half of patients received ceftriaxone, frequently in 

combination with azithromycin.

1. Rose et al, OFID, June 3 2021, https://academic.oup.com/ofid/article/8/6/ofab236/6291836
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Tsay et al. 2022. JAMA 327(20):2018-2019.

Antibiotic prescribing to older adults with COVID-19 
was common across outpatient settings

There is a low frequency of secondary bacterial infections in patients 
with COVID-19.
 Bacterial co-infections are uncommon.

– Bacterial co-infection (estimated on presentation) identified 
in 3.5% of hospitalized patients (95% CI 0.4-6.7%)1

– Multicenter study found that bacterial respiratory co-
infections were uncommon (1.2%) at the time of hospital 
admission 2

 Healthcare-associated infections are more common 
and associated with antibiotic exposure.

– Retrospective cohort of hospitalized patients with COVID-19, 
7% had a proven or possible hospital-acquired infection 48 
hours after admission3

– Risk factors: ICU admission, dexamethasone use, severe 
COVID-19, heart failure, and antibiotic exposure on 
admission3

1. Langford et al. Clin Microbiol Infect . 2020 Dec;26(12):1622-1629.
2. Karaba et al. Open Forum Infect Dis. 2020 Dec 21;8(1).
3. Smith et al. Infect Control Hosp Epidemiol. 2021 Apr 13 : 1–4.
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Antibiotic Stewardship Programs and COVID-19 
Lessons Learned 
 Antibiotic stewardship programs expertise, skills and structure were critical for 

health systems’ COVID-19 response
– Diagnostic testing, treatment, and vaccination

 Increase in telehealth services 
– Challenges and opportunities for antibiotic stewardship 

 Opportunities for improvement 
– Low quality studies led to rampant use of azithromycin
– Stewardship staff repurposed for pandemic roles, down-sizing, limited 

program resilience

Pierce J et al. Int J Infect Dis. 2021 Dec;113:103-108. 
Mazdeyasna H et al. Curr Infect Dis Rep. 2020;22(9):23. 

Advance the assessment of 
appropriateness of antibiotic use 
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Advance the assessment of appropriateness of antibiotic 
use: Hospitals

 Emerging Infections Program HAI/AU point prevalence survey, AQUA
– Planned follow-up in 2023

Magill et al, JAMA Netw Open. 2021;4(3):e212007. 

Advance the assessment of appropriateness of antibiotic 
use: Outpatient Settings 

 Appropriateness of treatment for acute respiratory illnesses 
– CDC funded development of new NCQA HEDIS quality measure 

(released 2022)
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Assess, support, and improve antibiotic 
stewardship implementation 
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CDC’s Core Elements of Antibiotic Stewardship Across Settings

https://www.cdc.gov/antibiotic-use/core-elements/index.html

Nursing Homes Outpatient Small and Critical Access Hospitals    Resource-Limited Setting

CDC’s Core Elements of Antibiotic Stewardship play an important 
role in regulatory and accreditation stewardship standards: 
Hospitals
 2019, The Centers for Medicare and Medicaid Services (CMS) published final rule 

requiring hospitals to have antibiotic stewardship programs
– July 2022, Interpretive Guidance include stewardship best practices and follow 

nationally recognized standards including the Core Elements  
 January 2023, new and revised antibiotic stewardship requirements will apply to all 

Joint Commission–accredited hospitals and critical access hospitals

https://www.jointcommission.org/standards/prepublication-standards/new-and-revised-requirements-addressing-antibiotic-stewardship-for-hospital/
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CDC’s Core Elements of Antibiotic stewardship play an important role 
in regulatory and accreditation stewardship standards: 
Nursing Homes  

 2016, CMS issued a final rule requiring nursing homes to have antibiotic stewardship 
integrated within pharmacy and infection prevention and control programs
– September 2019, Interpretive Guidance is based on CDC’s core elements and the 

rule emphasizes that nursing homes should have antibiotic use protocols and a 
system to monitor antibiotic use 

https://www.federalregister.gov/documents/2019/09/30/2019-20736/medicare-and-medicaid-programs-regulatory-provisions-to-promote-program-efficiency-transparency-and

Assess, support, and improve antibiotic stewardship 
implementation: Hospitals

https://arpsp.cdc.gov/profile/antibiotic-use?tab=hospital-stewardship
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 More than 90% of US hospitals report implementing all 7 Core Elements 

Assess, support, and improve antibiotic stewardship 
implementation: Hospitals 

https://arpsp.cdc.gov/profile/antibiotic-use?tab=hospital-stewardship
2014 2015 2016 2017 2018 2019 2020

Hospitals Meeting All 7 Core Elements

Assess, support, and improve antibiotic stewardship 
implementation: Hospitals

 Priorities for Hospital Core Elements Implementation
– Incorporating into the AR & Patient Safety Portal-Fall 2022

Examples of Priorities of Hospital Core Elements Implementation

43

44



8/9/2022

23

Assess, support, and improve antibiotic stewardship 
implementation: Nursing Homes 

 Similar to hospitals, characterize nursing home Core Elements 
implementation using NHSN’s LTCF annual survey 
– Incorporate into AR & Patient Safety Portal

Assess, support, and improve antibiotic stewardship 
implementation: Nursing Homes

 Qualitative review of CMS antibiotic stewardship citations issued during 
nursing home facility inspections and categorized under Core Elements
– Identify gaps and where support is needed 

Preliminary data presented during ID Week 2021, please do not reproduce without permission
https://academic.oup.com/ofid/article/8/Supplement_1/S55/6449518?login=true
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Assess, support, and improve antibiotic stewardship 
implementation: Outpatient Settings 

 Engagement with healthcare payers to support stewardship implementation
 Funding partners and professional organizations for stewardship 

interventions 

https://www.cdc.gov/antibiotic-use/core-elements/pdfs/AU-Outpatient-Payer-Toolkit-508.pdf

Strategies to Improve Antibiotic Prescribing in 
Outpatient Dialysis Settings 

https://www.cdc.gov/antibiotic-use/stewardship/dialysis.html
Apata IW et al. AJKD 2020. May 2021, Pages 757-768
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Diagnostic stewardship 
 Ordering the right test, for the right patient, at the right time to optimize 

clinical care 

 The 2019 Hospital Core Elements highlighted 
key diagnostic stewardship activities and roles 
for microbiology staff and antibiotic stewardship 
programs.

Curren et al, Clin Infect Dis. 2022 Mar 1;74(4):723-728. 
Diekema et al, JAMA. 2017;318(7):607-608.
https://www.cdc.gov/antibiotic-use/pdfs/Key-Activities-Laboratory-Stewardship-508.pdf

Proven prevention 
efforts should be 

expanded and 
sustained.

Over the next 5 years, CDC will invest $2.1 billion 
through the American Rescue Plan to enhance infection 
prevention and control and antibiotic stewardship 
across U.S. public health and health care. 
This funding will allow the U.S. to strengthen and equip 
U.S. health departments and other partner 
organizations:
 Expand support to healthcare facilities to improve 

the quality of health care
 Assist healthcare workers in preventing infections, 

support rapid response to detect and contain 
infectious organisms and engage in innovations to 
combat infectious disease threats

 Address the rise of healthcare associated infections 
and antibiotic resistance threats
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Health Equity in Antibiotic Prescribing and Stewardship
 Exploring antibiotic prescribing data sources (existing and new)

 Narrative review of the literature to characterize inequities in antibiotic 
prescribing to inform research priorities and stewardship interventions

 A portion of American Rescue Plan funds ($120 million) dedicated to 
antibiotic stewardship
– Provide access to stewardship expertise and support for stewardship 

implementation across different healthcare settings 

Enhance healthcare professional and 
general public knowledge of appropriate 
antibiotic use.
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Improving antibiotic use at 
hospital discharge 

https://www.cdc.gov/antibiotic-use/pdfs/BAA-Hospital-Discharge-Flowchart-P.pdf

Adapting communication principles to nursing homes 

https://www.cdc.gov/antibiotic-use/pdfs/NursingHome-Toolkit-508.pdf
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https://www.cdc.gov/antibiotic-use/core-elements/pdfs/FS-BloodCulture-508.pdf

CDC training with over 10 hours of free CE credits on 
antibiotic stewardship
Course include educational content on: 

– Antibiotic resistance threats in the United States
– Benefits of antibiotic stewardship
– Risks and benefits of antibiotics
– Epidemiology of outpatient antibiotic use in the U.S. 

and opportunities for improvement
– Communication training for clinicians to improve 

outpatient antibiotic prescribing and use
– Antibiotic stewardship considerations for the 

management of common outpatient conditions
– Antibiotic stewardship in the outpatient setting, 

dentistry, emergency departments, hospitals, and 
nursing homes

https://www.cdc.gov/antibiotic-use/training/continuing-education.html
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For more information, contact CDC
1-800-CDC-INFO (232-4636)
TTY:  1-888-232-6348    www.cdc.gov

The findings and conclusions in this report are those of the authors and do not necessarily represent the 
official position of the Centers for Disease Control and Prevention.
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