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The Life-Saving Benefits of Antibiotic Use
 Once deadly infectious diseases are treatable, substantially 

reducing deaths compared to the pre-antibiotic era.
 Important adjunct to modern medical advances 

– Surgeries
– Transplants
– Cancer therapies 



Facing the End of the Antibiotic Era
 No new types of 

antibiotics developed in 
over 10 years

 More toxic antibiotics 
being used to treat 
common infections

 Must treat antibiotics as 
precious and finite 
resource

Clin Infect Dis 2011 May; 52(suppl 5): S397-S42828



Unintended Consequences of Antibiotic Use: 
Antibiotic Resistance

 Some of the reasons for this are out of our control
– The ability of bacteria to mutate to resist antibiotics

 BUT- some of the most important ones are very much in our control
– Overuse of antibiotics
– Spread of resistant organisms in healthcare settings through 

poor infection control practices



Unintended Consequences of Antibiotic Use:  
Adverse Events
 Antibiotic exposure is the single most important risk for 

Clostridium difficile Infections
– Exposure to antibiotics increases the risk of C. diff infection by at 

least 3 fold for at least a month
– Up to 85% of patients with C. diff infection have antibiotic 

exposure in the 28 days before infection

 Antibiotics account for nearly 1 in 5 drug-related adverse 
events
– >140,000 ER visits/year due to adverse effect of antibiotics
– Admission required for 6.1% of adverse events



Antibiotic Use and Misuse in Hospitals
 In a 2011 single-day point prevalence survey in roughly 

200 Emerging Infection Program Hospitals, 50% of patients 
were receiving at least one antibiotic

 Approximately 30% of antibiotic use in hospitals is 
unnecessary or inappropriate

Magill S et al. Oral Presentation Session 37, abstract 114 presented at ID Week 2012. 2012 Oct 16-21; San Diego, CA



Antibiotic Stewardship Programs
 Antibiotic stewardship ensures that the patient only 

receives an antibiotic when needed AND the right drug, 
dose, and duration is prescribed

 CDC recommends that all hospitals should have 
antimicrobial stewardship programs

- Programs will look different in various hospitals, 
depending on the size and complexity of the patient 
population

Fridkin SK, Srinivasan A. Clin Infect Dis. 2013 Oct 25.



Core Elements of Hospital 
Antibiotic Stewardship Programs

 Leadership Commitment

 Accountability

 Drug expertise

 Action to improve use

 Tracking

 Reporting

 Education
https://www.cdc.gov/getsmart/healthcare/pdfs/core-elements.pdf



Core Contributors to Stewardship Programs 
(in addition to physicians and pharmacists)

• Risk assessment and prevent ion planning skills
• Collect, analyze and report  ant ibiot ic-related data

Infect ion 
Preventionists

• Input into specimen collect ion and proper use of relevant tests
• Review informat ion flow of results to clinicians
• Create and interpret a facility ant ibiot ic resistance report  

Laboratory 

• Review medicat ions as part  of their rout ine dut ies
• Could contribute through prompting discussions of ant ibiot ic 

t reatment, indicat ion, and durat ion
Nursing

• Create ways integrate guidelines and policies with decision 
support  at  point  of care

• Track ant ibiot ic use through medicat ion administrat ion records

Information 
Technology (IT)



National Healthcare Safety Network
Antibiotic Stewardship Programs

 Stewardship 
questions were added 
to NHSN for first time 
in 2015 

• >4,000 hospitals 
respondents

• Questions applied 
to calendar year 
2014

http://www.cdc.gov/nhsn/forms/57.103_pshospsurv_blank.pdf

http://www.cdc.gov/nhsn/forms/57.103_pshospsurv_blank.pdf


Data: NHSN 2015 Annual Facility Survey

Percentage of Facilities in Each State Meeting all 7 Core Elements, 2015
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Key Findings
 Implementation of the Core Elements is increasing, but 

slowly:
– 41% (2014) – 48% (2015)

 Factors associated with meeting all Core Elements
– Bed size (66% >200 beds vs 31% <50 beds)
– Teaching Status 
– Leadership support: having leadership support increases the 

chance of having all elements by 7-fold



Help With Implementing Core Elements

 NQF Hospital Antibiotic 
Stewardship playbook 
outlines specific actions 
that have been taken by 
other hospitals to 
implement the CDC Core 
Elements, barriers and 
solutions.

 Released in May 2015
http://www.qualityforum.org/Publications/2016/05/National_Quality_Partners_Playbook__Antibiotic_Stewardship_in_Acute_Care.aspx



The Joint Commission Standard

https://www.jointcommission.org/assets/1/6/New_Antimicrobial_Stewardship_Standard.pdf



Data for Action
 Measurement has long been a challenge for hospital 

stewardship programs.
 What to measure? How to do it? 
 Internal measures to assess progress are important and a 

bit easier.
 Comparative measures are strongly desired, but much 

harder to develop.



NHSN Antimicrobial Use (AU) Option

 Object ive:  Measure antimicrobial use to provide 
risk-adjusted inter- and intra-facility comparisons

 Antimicrobial resistance (AR) Option also available



Standardized Antimicrobial Administration 
Ratio (SAAR)
 CDC’s developed a benchmarking measure for antibiotic 

use.
 Similar in principle to the Standardized Infection Ratio 

(SIR).
 SAAR expresses observed antibiotic use compared to 

predicted use.
 CDC worked with many partners to develop the SAAR 

measure to try and make it most useful for stewardship.



Standardized Antimicrobial Administration 
Ratio (SAAR)
 Experts in stewardship suggested that a variety of different SAARs 

would be useful.
 SAARs for different patient populations (adult, peds, ICU, non-ICU).
 SAARs for different groups of antibiotics:

– Agents mainly for healthcare associated pathogens
– Agents mainly for community pathogens
– Agents active against MRSA
– Agents frequently use for surgical prophylaxis
– All agents



Example SAARs Data 

EXAMPLE DATA ONLY 



Role of SAAR
 Experts agree that benchmark measures are extremely 

helpful in driving hospital improvements.
– Can provide broader context to internal measures.
– What if your use is going down by 5% per year, but you 

find your use is twice as high as other, similar hospitals?
 SAAR data can also help quickly identify locations in the 

hospital and agents where stewardship programs should 
focus.



Key Point About the SAAR
 The SAAR only helps directs stewardship efforts to 

locations and antibiotics where use appears to deviate 
from expected.
– High use might be perfectly justified, low use might be 

harming patients.



Using the SAAR to Inform Investigations and 
Interventions
 CDC and The Pew Charitable Trusts partnered with 

stewardship experts to design an assessment tool that can 
assist explorations of high SAAR values (or other measures 
of high use).

 The tool identifies high-yield opportunities to improve use, 
based on past experience.

https://www.cdc.gov/getsmart/healthcare/pdfs/strategies-to-assess-antibiotic-use-in-hospitals-508.pdf





Antimicrobial Stewardship Programs 
 Ultimately, improving antibiotic use comes down to 

implementing interventions that will improve prescribing.

 The goal of a stewardship program is to create an 
environment where improvement interventions will be 
most successful.



Key Moments for Antibiotic Stewardship to Act
 Patients with C. difficile
 Patients with positive blood cultures
 Patients being given IV antibiotics at discharge
 Patients on unnecessarily duplicative therapy.
 Patients being treated for:

– Community acquired pneumonia (CAP)
– Urinary tract infection (UTI)
– Skin and soft tissue infections

 Patients who have gotten 3 days of therapy.



Conclusions
 Antibiotics are commonly used and misused in hospitals
 Improving antibiotic use is an important public health priority 

and a healthcare quality and patient safety issue
 Many opportunities exist to improve prescribing

– Guidelines, policies and education are a start, but not 
enough

– Stewardship programs can exist in any hospital setting
 Infection Preventionists have an important role to play in 

antibiotic stewardship
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