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Objectives

Define antimicrobial stewardship (AMS) and antimicrobial 
resistance (AMR)

Assess the current climate of antimicrobial resistance 

Learn about the various stewardship tactics, their impacts, 
and how to incorporate them into clinical practice



(Not so) Shocking Facts

Reports from 2010: >73 billion antibiotic doses are prescribed worldwide 
yearly

In the United States, children receive an average of 2.7 courses by age 2 
and 10.9 by age 10

More than 50% of women receive antibiotics during pregnancy or 
perinatally

The CDC reports that at least 28% of antibiotics prescribed in the 
outpatient setting are unnecessary



Antimicrobial Resistance (AMR)

AMR occurs when 
bacteria, viruses, 

fungi and parasites 
no longer respond 
to antimicrobials

antimicrobials 
become ineffective 

infections become 
difficult or 

impossible to treat 

increasing the risk 
of disease spread, 

severe illness, 
disability and death

AMR is a natural process due to genetic changes in pathogens

• Emergence and spread is accelerated by human activity, mainly 
the misuse and overuse of antimicrobials to treat, prevent or 
control infections in humans, animals and plants





Antimicrobial Resistance (AMR)

AMR threatens:
• Ability to treat common infections

• Can prevent chemotherapy administration, C-sections, hip replacements, 
transplants and other surgeries

• Health of animals and plants
• Reduces farm productivity → threatened food security 



Antimicrobial Resistance (AMR)

AMR Costs:
• Leads to more expensive and intensive care
• Prolonged hospital stays
• Use of newer, novel antimicrobials (often more expensive than 

standard therapy)
• Harms agriculture productivity 



Bacteria and 
fungi do not have 
to be resistant to 
every antibiotic 
or antifungal to 
be dangerous



Compared to 2013…

2019 Antibiotic Resistance Threats Report. Centers  for Disease C ontrol and Prevention



But…

2019 Antibiotic Resistance Threats Report. Centers  for Disease C ontrol and Prevention



Did you know?
In the United States in 2019:



The COVID-19 pandemic did not help

2019 Antibiotic Resistance Threats Report. Centers  for Disease C ontrol and Prevention



2022 Antibiotic Resistance Threats Report. Centers for Disease Control and Prevention. https://www.cdc.gov/drugresistance/biggest-

threats.html. Published June 2 2025. Accessed August 15, 2025
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If antibiotics and 
antifungals lose their 

effectiveness, then 
we lose the ability to 
treat infections and 
control these public 

health threats





Inconsistency in adoption of CDC recommended strategies to minimize infection spread

Challenges in preventing spread of germs in non-hospital settings

Emerging threats from outside of the United States

Spread of resistant threats in the food supply, animals

Limited outpatient stewardship efforts

Decrease in new antimicrobials



1930s-1940s 1950s 1960s 1970s 1980s 1990s 2000s

1935 – prontosil rubrum 
(sulfa)
1942 – benzyl penicillin
1944 – streptomycin, 1st  
AG
1948 – chlortetracycline 
– 1st tetracycline
1949 - chloramphenicol

1950 – penicillin G

1952 – erythromycin 
– 1st  macrolide
1955 – tetracycline

1955 – vancomycin – 
1st  glycopeptide
1958 – colistin – 1st  

polymyxin

1960 – methicillin

1960 – metronidazole
1961 – trimethoprim
1964- gentamicin

1964 – cephalothin – 1st 
ceph
1967 – nalidixic acid – 

1st FQ
1968 - clindamycin

1970s – 9 cephs

1972 – 
amoxicillin, 
minocycline

1975 – 
tobramycin
1976 – amikacin

1980s – 17 cephalosporins,  

5 penicillins
1985 – imipenem – 1st carb
1986 – aztreonam – 1st  

mono
1987 – ciprofloxacin

1990s – 8 cephs

1990 – clarithromycin
1991 – azithromycin
1992 – pip/tazo

1993 – levofloxacin
1994 – cefepime
1996 – meropenem 

1999 – quinupristin/ 
dalfopristin, moxifloxacin

2010 – ceftaroline

2011 – fidaxomicin
2014 – dalbavancin, oritavancin, 
tedizolid, ceftolozane/tazo

2015 – ceftaz/avibactam
2017 – delafloxacin, 
mero/vaborbactam

2018 – plazomicin, omadacycline, 
eravacycline
2019 – imi/relebactam, lefamulin, 

cefiderocol 

2000 – linezolid – 

1st  oxazolidinone
2003 – daptomycin
2005 – tigecycline

2005 – doripenem
2009 – telavancin – 
1st  

lipoglycopeptide

2010s 2020s

2021* – sulopenem
Phase 3
Cefepime/taniborbactam
Cefepime/enmetazobactam
Cefepime/zidebactam
Tebipenem
Gepotidacin
Zoliflodacin
Ridinilazole

Pew Antibiot ic  Pipeline https:/ /www.pewtrus ts.org/en/research-and-analysis/data-visualizat ions/2014/antibiotics-currently-in-clinical-development   
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To put things into 
perspective…





Stewardship and 
Infection Prevention



What is antimicrobial stewardship?

Effort to coordinate 
interventions designed 

to optimize 
antimicrobial use and 

ensure the best clinical 
outcomes while 

minimizing unintended 
consequences



Why do we do it?

Combating 
rise of 

antimicrobial 
resistance

Reduce 
healthcare 

costs 

Improve 
patient 

outcomes







Implementation of CDC Core Elements - Nationwide

96%
4,969 implementing/5,155 reporting

97%
4,949 implementing/5,116 reporting



Implementation of CDC Core Elements - Ohio

96%
173 implementing/181 reporting

99%
179 implementing/180 reporting





Implementation of CDC Priority Elements - Ohio



Updated Joint Commission requirements for 
accreditation

● New accreditation requirements → Implemented 
January 2023
○ 12 new and revised requirements to decrease unnecessary antimicrobial 

utilization in the hospital setting
○ Including critical access hospitals 
○ Updated to better align with federal/CDC recommendations

The Joint Commiss ion. (2022, June 20). New and rev ised requirements for antibiot ic  stewardship. https:/ /www.jointcommission.org/-/media/t jc/documents/standards/r3-

reports/r3_antibiot icstewardship_july2022_final.pdf
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TJC New and Revised Requirements for Antibiotic Stewardship 

● AMS is an organizational priority
● Allocation of financial resources 
● Dedicated AMS leadership (physician or pharmacist)
● Creation of multidisciplinary AMS committee
● Evidence-based guideline implementation
● Implementing utilization optimization strategies
● Documenting antimicrobial use
● Reporting antimicrobial use and resistance 
● Dedicating IT resources 



Stewardship Tactics 

Prospective Audit and Feedback (PAF)

Preauthorization protocols

Institutional Guidelines, Protocols, Ordersets



Prospect Audit and Feedback (PAF)
• Process most commonly involves an ID physician or a clinical 

pharmacist with ID training reviewing active antimicrobial 
prescriptions to identify opportunities to enhance the safety 
and/or effectiveness of therapy 

• Widely recognized as one of the most effective antibiotic 
stewardship practices

• Viewed as a core component of many hospital ASPs



Outcomes of Successful PAF 

8-year, pharmacist-led 
PAF program: 

Decreased rates of MRSA
Increased Pseudomonas 
aeruginosa susceptibility 

to carbapenems

Decreased antimicrobial 
therapy duration

Decreased number of 
days on IV therapy

Ohashi K , Matsuoka T, Shinoda Y, et al. Evaluation of long-term pharmacist-led prospective audit and fee dback in  antimicrobial stewardship: An 8-year study. Am J Infect Control. Published online 
December 23, 20 23. doi:10.10 16/j.ajic. 2023.12 .013



Preauthorization

Benefits

Reduction in inappropriate usage of 
novel or broad-spectrum antibiotics

Cost savings
Institutional commitment to antimicrobial 

stewardship

Implementation requires integration into EHR and clinical staff education

Institutional process requiring approval from an antimicrobial stewardship team before prescribing 
certain antimicrobials



Institutional Guidelines, Protocols, Ordersets
• Enhance the effectiveness of both PAF and preauthorization
• Can optimize antibiotic selection and duration for common 

disease states based on available data
• Can include guidance on empiric diagnostic approaches
• Based on national guidelines, optimized based on local 

antibiograms



Who makes up the AMS team?

Infectious Diseases trained physicians, 
advanced practice providers, pharmacists

Microbiologists and technicians

Infectious Control specialists

Bedside/front-line nurses

IT specialists



We’re all stewards!



The more you 
use them the 

more you 
lose them!



Questions?
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