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Analyze antimicrobial 
resistance patterns, 
nationally and in 
Oklahoma

Describe strategies for 
optimizing antimicrobial 
prescribing

Evaluate methods to 
communicate the 
importance of 
antimicrobial 
stewardship to patients

Objectives
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Antimicrobial Resistance



Antimicrobial Resistance
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• Naturally occurring phenomenon consisting of genetic mutation 
and sharing of mutated genes for bacterial/fungal survival. 
Resistance mutations occur largely as a result of antimicrobial 
exposure. 

• Due to the rapid spread and high mortality/morbidity associated 
with antimicrobial resistant infections, it is considered an urgent 
global public health threat.

CDC. Antibiotic Resistance Threats in the United States, 2019 and 2021-2022



Timeline of 
Antimicrobial Resistance
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Penicillin Discovered

Penicillin Resistance 
Identified

Penicillin Approved for 
Clinical Use

MRSA Identified

Carbapenems

VRE Identified

Lipopeptides 
(daptomycin) and 
Oxazolidinones 
(linezolid)

VRSA Identified
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1928
1945

1940

1985 2000

Golden Age of 
Antibiotics

1940

1945

1950-1970
1985 2000

VRE was identified roughly 15 
years before any antibiotics 

with activity entered the 
market

MRSA: methicillin resistant Staphylococcus aureus, VRE: vancomycin resistant Enterococcus, VRSA: vancomycin resistant Staphylococcus aureus

* Topics depicted are highlighted excepts from larger timeline



Impact of Resistance in the US
A N T I M I C R O B I A L  R E S I S T A N C E
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2013

2 million antimicrobial 
resistant infections per 

year

23,000 associated 
deaths

2019

2.8 million 
antimicrobial resistant 

infections per year

35,000 associated 
deaths

2021-2022

Combined 20% 
increase in targeted 

antimicrobial resistant 
pathogens during the 
COVID-19 pandemic

Rates of 5/6 targeted 
pathogens remained 
above pre-pandemic 

levels in 2022

CDC. Antibiotic Resistance Threats in the United States, 2019 and 2021-2022



A N T I M I C R O B I A L  R E S I S T A N C E

CDC Threat Report 2024 Update

CDC Threat Report Update 
released in 2024 to 
demonstrate the impact of 
the COVID-19 pandemic on 
antimicrobial resistance 
throughout the country.

8CDC. Antibiotic Resistance Threats in the United States, 2019 and 2021-2022



COVID-19 Pandemic Impact

A N T I M I C R O B I A L  R E S I S T A N C E
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Personal 
protective 
equipment 

(PPE) shortage

Hospital 
staffing 

shortages

Longer 
hospital 

admissions

Increases in 
overall 

antibiotic use

Increases in 
unnecessary 
antibiotic use
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Regional Antibiogram
• Resource developed to aid empiric 

therapy in instances where 
statistically significant antibiograms 
are limited or unavailable

• Dashboard available through the 
OSDH HAI website on the 
Antimicrobial Stewardship page 
Antimicrobial Stewardship Resources 
for Clinicians
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https://oklahoma.gov/health/health-education/acute-disease-service/healthcare-associated-infections-prevention-program/appropriate-antibiotic-use/antimicrobial-stewardship-resources-for-clinicians.html
https://oklahoma.gov/health/health-education/acute-disease-service/healthcare-associated-infections-prevention-program/appropriate-antibiotic-use/antimicrobial-stewardship-resources-for-clinicians.html


Regional Antibiogram

Antibiogram – compilation of pathogens and susceptibility patterns for a 
set timeframe for a specific location

Utilized to guide empiric antibiotic prescribing by demonstrating the 
likelihood of resistance of a pathogen to a specific antibiotic. 

Pooling regional culture data together provides larger isolate numbers and a more 
clinically significant local antibiogram.

• Statistically significant antibiograms require ≥ 30 isolates of each applicable pathogen. 
• Smaller facilities often do not have enough of less common but still clinically relevant 

pathogens to develop significant antibiograms.

Facility-specific antibiograms are always the most accurate and applicable picture of 
antimicrobial resistance.

• The hope for a regional antibiogram is to provide an idea of the antimicrobial resistance 
picture for facilities that have not had a local antibiogram to date.

CLSI. Analysis and Presentation of Cumulative Antimicrobial Susceptibility Test Data. 2022.



ESBL Trends (2025): Urine Source 
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Oklahoma State Department of Health | Oklahoma 

Quarterly ASP Meeting: All Things Antibiograms

Across the state:
•  2,234/32,078 E. coli isolates ESBL
• 412/5,978 Klebsiella pneumoniae isolates ESBL

A N T I M I C R O B I A L  R E S I S T A N C E

0.0%

1.0%

2.0%

3.0%

4.0%

5.0%

6.0%

7.0%

8.0%

9.0%

10.0%

1 2 3 4 5 6 7 8

ESBL Trends per Region (Urine Source)

Percent ESBL (E.coli) Percent ESBL
(Kleb pneumo)



2025 Pseudomonas aeruginosa

Region Source Cefepime Ceftazidime Ciprofloxacin Levofloxacin Meropenem Piperacillin/ 
tazobactam

1 Urine 90 91 90 87 93 90

2 Urine 92 93 82 77 92 88

3 Urine 94 88 69 61 85 88

4 Urine 89 89 78 73 90 84

5 Urine 93 85 77 72 95 87

6 Urine 94 94 87 76 93 99

7 Urine 90 95 87 79 95 95

8 Urine 95 94 80 74 91 95

Pseudomonas aeruginosa susceptibility varies across the state, it is important to consider variability regionally 
and within each facility if available when prescribing empiric therapy.

A N T I M I C R O B I A L  R E S I S T A N C E



Staphylococcus aureus

A N T I M I C R O B I A L  R E S I S T A N C E 14

The prevalence of MRSA is less 
than 50% for most regions of 

the state in 2025. 

Consider the impact that this 
finding could or should have on 

empiric prescribing habits.
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Outpatient Antibiotic 
Prescribing Trends



Outpatient Antibiotic Prescribing

Approximately 50% of 
outpatient antibiotic 
prescribing might be 

inappropriate.

At least 30% of outpatient 
antibiotic prescriptions are 

unnecessary.

Roughly 60% of U.S. 
antibiotic expenditures are 

for outpatient care.
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Sanchez et al., Core Elements of Outpatient Antibiotic Stewardship, 2016.



Outpatient Antibiotic 
Prescribing in Oklahoma
• U.S. national average for 2024 is 

752 prescriptions of all antibiotic 
classes per 1,000 population

• The antibiotic prescribing rate for 
Oklahoma is above the national 
average at a rate of 803/1,000 
population.

17CDC. Antibiotic Use: All Classes. AR Patient Safety Portal.



Antibiotic Specific 
Prescribing in Oklahoma
• All antibiotic classes reported in the 

Patient Safety Portal from CDC were 
found to have higher prescribing 
rates than the national average.

• CDC resource for tracking national 
prescribing rates: Outpatient 
Antibiotic Use: Retail Pharmacy 
Prescription Data | A.R. & Patient 
Safety Portal 

18CDC. Antibiotic Use: All Classes. AR Patient Safety Portal.

https://arpsp.cdc.gov/profile/antibiotic-use/all-classes
https://arpsp.cdc.gov/profile/antibiotic-use/all-classes
https://arpsp.cdc.gov/profile/antibiotic-use/all-classes
https://arpsp.cdc.gov/profile/antibiotic-use/all-classes
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Antimicrobial Stewardship
C D C ’ s  C o r e  E l e m e n t s  o f  S t e w a r d s h i p



Core Elements

Leadership 
Commitment

Accountability
Stewardship/ 
Pharmacy Expertise
 

Action Tracking Reporting

Education 
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Antimicrobial Stewardship Actions 

Preauthorization – require authorization to 
utilize certain antibiotics for example: 
carbapenems, extended spectrum beta 
lactams, etc.

Prospective Audit – external antibiotic 
therapy review accompanied by 
recommendations for optimization of 
antibiotic therapy

• Stewardship rounds
• Handshake Stewardship 

Quality Improvement Protocols – 
implementation of processes or policies 
to guide appropriate prescribing

•Guidance order sets or panels
•Allergy de-labeling
•Days of therapy hard stops

21

CORE ELEMENTS



O S D H  R E S O U R C E S

Penicillin Allergy 
De-labelling

Penicillin allergy de-labeling can be a great 
initiative that makes a positive impact on 
patient care.
Avoidance of beta-lactam allergies due to 
penicillin allergies often results in overly broad 
and non-first-line therapy selections.
There are multiple tools to aid 
implementation

• Educational tools
• Cross reactivity charts
• PEN-FAST scoring

22



Facility Specific 
Treatment Pathways

C O R E  E L E M E N T S 23

Community 
acquired 

pneumonia 
(CAP)

Urinary tract 
infections (UTI)

Skin and soft 
tissue infections 

(SSTI)
Sepsis 

Facility Specific Treatment Guidelines – clear recommendations rooted in evidence-based 
practices for optimal antibiotic use. Infection-based interventions focus on empiric 
antibiotic selection, appropriate culturing practices, and duration of therapy.
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OSDH Resources for 
Antimicrobial Stewardship



Community of Practice

O S D H  R E S O U R C E S 25

• Community email contact group for providing updates, asking 
questions, and generally connecting across the state

• Quarterly Antimicrobial Stewardship/Infectious Diseases topic 
webinars
• Meetings held virtually only – next is June 23rd 12:00 – 1:30 pm

• Email Madison.riojas@health.ok.gov to join

mailto:Madison.riojas@health.ok.gov


Webpage Resources O S D H  R E S O U R C E S

Patient Handouts and 
Flyers Educational Slide Sets Infographics

26



Interactive Dashboards

NHSN Antimicrobial Use 
Partner Dashboard Candida auris Carbapenemase Producing 

Organisms



Community Outreach O S D H  R E S O U R C E S



Conclusion and Clinical Pearls 

29

• Antimicrobial resistance trends continue to increase, making it an urgent global public 
health threat.

• Resources like the Oklahoma Regional Antibiogram can allow health care professionals 
to trend local resistance patterns.

• Antimicrobial stewardship is an integral piece of combatting antimicrobial resistance.
• The CDC’s Core Elements of Antimicrobial Stewardship lay a road map for implementing 

and maintaining an effective stewardship program. 
• OSDH has a variety of resources developed specifically for antimicrobial stewardship in all 

practice settings.
• Antimicrobial stewardship education extends beyond healthcare professionals to the 

community as a whole and emphasizes the importance of stewardship as a joint effort 
from everyone.



Changes in Practice

Get Connected Analyze the Gaps Spread the Message

30

Start the Conversation



Additional Resources

OSDH Antimicrobial Stewardship Resources for Clinicians

Antibiotic Avengers Toolkit

Multidrug Resistant Organism (MDRO) Data for Clinicians

NHSN AU Dashboard Access Request

Regional Antibiogram Access Request

Core Elements of Antibiotic Stewardship | Antibiotic Prescribing and Use | CDC

https://oklahoma.gov/health/health-education/acute-disease-service/healthcare-associated-infections-prevention-program/appropriate-antibiotic-use/antimicrobial-stewardship-resources-for-clinicians.html
https://oklahoma.gov/content/dam/ok/en/health/health2/aem-documents/prevention-and-preparedness/infectious-disease-prevention-and-response/factsheets/AntibioticAvengersToolkit.pdf
https://oklahoma.gov/health/health-education/acute-disease-service/healthcare-associated-infections-prevention-program/multidrug-resistant-organism--mdro--data-for-clinicians.html
https://redcap.health.ok.gov/surveys/?s=FYHYFKFMEL
https://redcap.health.ok.gov/surveys/?s=47X3FW4TT9
https://www.cdc.gov/antibiotic-use/hcp/core-elements/index.html
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