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To receive continuing education, you must:

1. Complete sign-in sheet located at the back of today’s 
handouts and  return to jdaughhette@khconline.org

2. Participate in all polling questions

3. Complete the evaluation at the end of the presentation



To protect and improve the health and environment of all Kansans

Kellie Wark, MD, MPH
Antimicrobial Stewardship Co-Lead
Kansas Department of Health and Environment
Asst. Professor of Infectious Disease
The University of Kansas Health Systems
Kellie.Wark@ks.gov | kwark@kumc.edu

Presenters

mailto:kwark@kumc.edu


To protect and improve the health and environment of all Kansans

1. Review the background of antibiotic resistance trends in Kansas.
2. Describe how antibiotic use contributes to antibiotic resistance.
3. Examine ways clinicians can improve antibiotic use with special 

emphasis on outpatient setting.
4. Provide resources and tools to improve antibiotic use.

Objectives
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KS = Use Antibiotics 
Wisely Week

4th Gubernatorial Proclamation

Nationally = US Antibiotic 
Awareness Week

November 18-24, 2022
Globally = World Antimicrobial 

Awareness Week
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Why Focus on Antibiotics? 

Pennsylvania HealthCare Cost Containment Council. Jan 2010
http://phc4.org/reports/hai/10/docs/hai2010report.pdf
Maudlin et al. Antimicrobial Agents and Chemotherapy. 2010; 54(109-15
Roberts et al. Clinical Infectious Diseases. 2009;49:1175-84.
Malhotra-Kumar S, et al Lancet 2007;369(9560):482-90.

Antibiotic use contributes to:
• Antibiotic resistance (AR): use it AND lose it?

• In as quickly as 4 days, 3x increase resistance 
pneumococcus in throat swabs while on 
macrolide vs. control

• AR = increased costs (MDROs vs. susceptible 
prolong hospitalizations 24% & costs 29%)

• Adverse events (#1 med-related ED visit)
• Collateral damage (e.g., C.diff)

Changes in macrolide-resistant 
S.pneumoniae while on macrolides compared 

to placebo (no abx)
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The Toll of Antimicrobial Resistance

Worldbank; Smith R, Coast J., The true cost of antimicrobial resistance. BMJ 2013(346)
O’neill J. Tackling drug-resistant infections globally - AMR review. 2016; https://amr-
review.org/sites/default/files/160518_Final%20paper_with%20cover.pdf
CDC Threats Report 2019; https://cdc.gov/drugresistance/pdf/threats-report/2019-ar-threats-report-508.pdf.

AR annually contributes to:
• Deaths

• 35,000 (U.S.)
• 700,000 (Global)

• Infections (MDROs)
• 2.8 million (U.S.)
• 10 million (Global)

• Costs
• $55 billion added costs (U.S.)
• $100 trillion (Global)

Deaths from Antibiotic Resistant Infections Set to Skyrocket
Deaths from Resistant Infections & Other Causes in 2050

Equivalent to a 2008 financial crisis 
every year
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True or False? The most common infection which is treated with 
antibiotics in the outpatient setting are viral upper respiratory infections

A. True
B. False

Question 1
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Where Are Antibiotics Prescribed? 

Talkington K. et al. Pew Charitable Trusts, May 2016
Parente D., et al. Antimicrob Resist Infect Control. 2017:(6):33.
Havers, et al. JAMA Netw Open 2018; 1(2):e180243. 
Suda K., et al Antimicrob Chemother. 2013;68(3)
https://arpsp.cdc.gov/profile/antibiotic-use/all-classes

Outpatient 
• 47 million unnecessary antibiotics/year

• 30-40% abx unnecessary
• 613 abx Rx’d / 1000 pop

• 60% of all abx expenditures!
• Acute Respiratory Infections (ARIs) are 

most common conditions associated 
with abx – despite most being viral 
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Outpatient Antibiotic Prescriptions by Diagnosis

Talkington K. et al. Pew Charitable Trusts, May 2016

Analysis of NAMCS & NHAMCS data on US antibiotic Prescribing, 2010-2011
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1/3 of all antibiotics 
prescribed for:

• Sinusitis 
• Pharyngitis
• Otitis Media

Talkington K. et al. Pew Charitable Trusts, May 2016
Fleming-Dutra K. et al. JAMA 2016; 315(17):1864-73.
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Outpatient Antibiotic for ARIs

Havers, et al. JAMA Netw Open 2018; 1(2):e180243. 

ARIs in 126 clinics: 
• 41% unnecessary
• 56% broad spectrum (e.g., 

augmentin, levofloxacin, azithromycin)

• 29% dx flu Rx’d abx
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Percent of Potentially Inappropriate 
Prescribed Antibiotics for ARI among Kansas Prescribers 

Medicare & Medicaid Claims Data, 2017-18
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True or False? Kansas is one of the top (best) states with 
optimal antibiotic prescribing in the outpatient setting? 

A. True
B. False

Question 2
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Current State(s): Outpatient Antibiotic Prescribing 
(2020) 

690 abx Rx / 1000 pop (2020)
40th worst (40th in 2019)

644 abx Rx / 1000 pop (2020)
30th worst (29th in 2019)

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

4th

43rd

37th

??
?
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122 Rx / 1000 
pop

52 Rx / 1000 
pop

86 Rx / 1000 
pop

134 Rx / 1000 
pop

151 Rx / 
1000 pop

63 Rx / 
1000 pop

126 Rx / 
1000 pop

186 Rx / 
1000 pop20

19

https://arpsp.cdc.gov/profile/geography 

Current State(s): Outpatient Antibiotic Prescribing 
(2020) 
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What is the most rapidly spreading multi-drug resistant organism 
(MDRO) in Kansas? 

A. Carbapenem resistant Acinetobacter baumannii (CRAB)
B. Methicillin resistant Staphylococcus aureus (MRSA)
C. Streptococcus pneumoniae
D. Neisseria gonorrhea

Question 3
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Carbapenemase-producing organism (CPO)
Case Counts
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Carbapenemase-producing Organism (CPO) Distribution in Kansas, 1/2014 – 6/2022

Regional Antibiotic Trends
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2015 – CP-CRE
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2017 – CP-CRE

*Note: there were no new cases reported in 2016
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2019 – CP-CRE
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2020 – CP-CRE
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2021 – CP-CRE
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2022 – CP-CRE
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Regional Antibiotic Trends
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2019 – CP-CRAB
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2020 – CP-CRAB
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2021 – CP-CRAB



To protect and improve the health and environment of all Kansans

2022 – CP-CRAB
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Impact of Antibiotic Resistance

Gasink L., et al. ICHE 2009;30(12):1180-85
Tamma P., et al. CID 2017;64(3):257-64
Antonanzas F., et al. 2015;33(4):285-325
Bartsch S., et al. CID 2017;23(1):48:e9-48.

Carbapenem Resistant 
Enterobacterales (CRE)

E.g., E.coli, Klebsiella, Proteus, Enterobacter

• 3-4-fold increased mortality (vs 
susceptible infections)
• 60% mortality for CRE BSI

• 2-fold discharge to SNF
• $22-66k per CRE infection 
• $130 million HC costs/yr ($553 

million to society) 
Nelson R., et al. ICHE 2016;37(10):1212-18.
Spellberg B., et al Nat Rev Drug Discov 2013;12:963
Kim T., et al. Medicine. 2018;97(43):e12984.

Carbapenem Resistant 
Acinetobacter baumannii (CRAB)

• Ubiquitous in nature, survive weeks on 
surfaces  prolonged outbreaks, 
patient-staff movements

• 5-fold increased mortality risk
• 70% mortality for CRAB BSI (28-day)
• 50% of Acinetobacter infections are MDR
• $130,000 (2016 est.) additonal per 

infection
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Impact of Antibiotics on Resistance

Goyal D et al Open Forum Infect Dis 2019
Zerr D et al Antimicrob. Agents & Chemotherapy 2016
Jeon M. et al . Diagn Microbiol Infect Dis 2008
Falagas J Antimicrob Chemother. 2007

How much can antibiotics increase antibiotic resistance? 

Ceftriaxone Fluoroquinolones Carbapenems

15-fold ESBL* 8-fold ESBL 6-fold CRE

4-fold ampC* 4-fold CRE 28-fold CRAB

*ESBL=extended spectrum beta-lactam
*ampC=ampC beta-lactamase
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CRAB Antibiotic Options

Very few options for treatment!!
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What do we NOT have (yet)
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Most Urgent US MDROs
2019 Threat Report  2022 Releases this week
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What is the framework that the CDC has created for healthcare 
facilities to improve antibiotic prescribing practices? 

A. Project Firstline
B. Infection Prevention & Control Program
C. Core Elements of Antibiotic Prescribing
D. Be Antibiotic Aware 

Question 4
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Core Elements:
7 Inpatient 4 Outpatient
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Evidence in Support of Antibiotic Stewardship

Baue D., et al. Lancet Infect Dis 2017;(17): 990-1001.
Schuts E., et al. Lancet Infect Dis. 2016;16:857-56.

Outcome Number of 
studies

% Reduction (IR, 95% CI range)

Meta-analysis of 32 studies of ASPs in 20 countries from 1960-2016

MDR-Gram Negative Incid. 19 51% (0.49, 0.35-0.68)

CR-A.baumannii (CRAB) 56% (0.44, 0.17-1.13)

CR-K.pneumoniae (CRE) 48% (0.52, 0.13-2.09)

MRSA Infection & 
Colonization

17 37% (0.63, 0.45-0.88)

C.diff infections 11 32% (0.68, 0.53-0.88)

Systematic review of 145 programs

Mortality (guideline-
adherence empiric tx)

19 35% (0.65, 0.54-0.80)

Mortality (de-escalation 
interventions)

19 56% (0.44, 0.30-0.66)

Nephrotoxicity 13 50% (0.50, 0.29-0.80))
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Evidence in Support of Antibiotic Stewardship

Cochrane Database Syst Rev. 2005(4):CD003543.
Patel D., et al. Expert Review of Anti-Infective 
Therapy. 2008;6:209-22.

Antibiotic Reductions and Cost Savings
• 81% reported decrease in abx (60 programs, Cochrane Review)
• 22-36% reduction in abx usage
• 25% average cost reduction (27/29 studies)
• $200,000 -$900,000 annual savings (medium-large hospitals [also 2005, 

2008 USD])
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Kansas hospitals, compared to other states, have the greatest 
amount of core elements fullfilled.

True or False?

A.True
B.False

Question 5
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Current State(s): ASP Core Elements
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Current State(s): ASP Core Elements

https://arpsp.cdc.gov/profile/stewardship

Kansas Missouri

2016 MO Legislation 
(Senate Bill 579) by 8/28/17 
all hospitals (excl. mental 
health) & ambulatory 
surgical centers must 
establish an ASP

National: 89% of all reporting hospitals implementing all 7 core
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Antibiotic Stewardship Toolkits

Download LTC AS Toolkit: https://kdhe.ks.gov/DocumentCenter/View/14470/ CAH AS Toolkit: https://kdhe.ks.gov/DocumentCenter/View/14468/

https://kdhe.ks.gov/DocumentCenter/View/14470/
https://kdhe.ks.gov/DocumentCenter/View/14468/
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Social Medial Toolkit

Download
Social Media Toolkit: https://khconline.org/files/USAAW-2020-images.zip
Updated with COVID_19: https://khconline.org/files/AntibioticsAwareness-toolkit.zip
CDC messages: https://www.cdc.gov/antibiotic-use/week/toolkit.html

https://khconline.org/files/USAAW-2020-images.zip
https://khconline.org/files/AntibioticsAwareness-toolkit.zip
https://www.cdc.gov/antibiotic-use/week/toolkit.html
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Tools for Leadership 
Presentations - “making the case”

Download https://www.kdhe.ks.gov/DocumentCenter/View/14472/Presentation-1---Making-the-Case-PPTX

• State/local background, 
CMS regulations etc.

• Editable to your facility
• Costing estimators for 

ASP proposals
• Cost saving projections
• Goals / benefits to 

facility, individual, 
society

https://www.kdhe.ks.gov/DocumentCenter/View/14472/Presentation-1---Making-the-Case-PPTX
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Tools: Nudging 
Posters

Download English customizable poster: http://khconline.org/files/POSTER-UseAntibioticsWisely11x17.pdf
Spanish poster: https://khconline.org/files/POSTER-UseAntibioticsWisely24x36_SPANISH.pdf

Commitment posters
• Accountability when 

faced with pressure 
during the visit

• 20% reduction in 
inappropriate abx (RCT 
of 5 clinics)

http://khconline.org/files/POSTER-UseAntibioticsWisely11x17.pdf
https://khconline.org/files/POSTER-UseAntibioticsWisely24x36_SPANISH.pdf
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Download

Tools: Policies

• Policy Proposal: https://www.kdhe.ks.gov/DocumentCenter/View/14463/Template-1---ASP-Proposal-DOCX
• Leadership commitment: https://www.kdhe.ks.gov/documentcenter/view/14464
• Institutional ASP Policy: https://www.kdhe.ks.gov/documentcenter/view/14465

https://www.kdhe.ks.gov/DocumentCenter/View/14463/Template-1---ASP-Proposal-DOCX
https://www.kdhe.ks.gov/documentcenter/view/14465
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Tools: Policies

Download

PCN allergies 
reported in up to 
10% but <1% have 
true allergy

• IV to PO Policy: https://www.kdhe.ks.gov/DocumentCenter/View/14466/Template-4---ASP-IV-to-PO-Protocol-DOCX
• PCN allergy Policy: https://www.kdhe.ks.gov/DocumentCenter/View/14467/Template-5---ASP-PCN-Allergy-Protocol-

DOCX

https://www.kdhe.ks.gov/DocumentCenter/View/14466/Template-4---ASP-IV-to-PO-Protocol-DOCX
https://www.kdhe.ks.gov/DocumentCenter/View/14467/Template-5---ASP-PCN-Allergy-Protocol-DOCX
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Tools: Antibiogram Template & State Antibiogram

Download • Template: https://www.kdhe.ks.gov/documentcenter/view/14445
• Kansas Antibiogram (2020): https://www.kdhe.ks.gov/DocumentCenter/View/14422/2020-Kansas-

Antibiogram-PDF?bidId=

https://www.kdhe.ks.gov/documentcenter/view/14445
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Clinical Decision Support: URI Rx Pads
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Clinical Decision Support: GU Rx Pads
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Clinical Decision Support: Dental Prophylaxis Pads
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Tools: Interactive HAI Spreadsheets

Download

• Intro/step-by-step

• CAUTI

• UTIs

• Urinary utilization

• CLABSIs

• CVC utilization

• C.diff

HAI Tracking: https://www.kdhe.ks.gov/DocumentCenter/View/14446/Spreadsheet-2---Interactive-HAI-Tracking-Tools-XLSX
• How & What to Track: https://www.khconline.org/files/KHC_KDHE_AS_LAN_3_6-2-

22_Breakout_1_with_bookend_slides.pdf
• Recording, Basics: https://youtu.be/jLPs7HGRGdg
• Recording, Advanced: https://www.youtube.com/watch?v=1d17rSQtr68

https://www.kdhe.ks.gov/DocumentCenter/View/14446/Spreadsheet-2---Interactive-HAI-Tracking-Tools-XLSX
https://www.khconline.org/files/KHC_KDHE_AS_LAN_3_6-2-22_Breakout_1_with_bookend_slides.pdf
https://youtu.be/jLPs7HGRGdg
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Download

Tools: Templates
ID resources, Stakeholders, Duties, Oversight

Stakeholder ID: https://www.kdhe.ks.gov/DocumentCenter/View/14449/Table-1---Key-Stakeholder-Identification-DOCX
Stakeholder Engagement: https://www.kdhe.ks.gov/DocumentCenter/View/14450/Table-2---Stakeholder-Engagement-DOCX
Members & Duties: https://www.kdhe.ks.gov/DocumentCenter/View/14451/Table-3---Members-and-Duties-DOCX
Resource ID: https://www.kdhe.ks.gov/DocumentCenter/View/14452/Table-4---Resource-Identification-DOCX

https://www.kdhe.ks.gov/DocumentCenter/View/14450/Table-2---Stakeholder-Engagement-DOCX
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Tools: Audits
Antibiotics, Infection types, Patient Mix

Download

• Abx Use: https://www.kdhe.ks.gov/documentcenter/view/14454
• Most Commonly Used Abx: https://www.kdhe.ks.gov/documentcenter/view/14455
• Summary of Facility Abx: https://www.kdhe.ks.gov/documentcenter/view/14459
• Abx by patient: https://www.kdhe.ks.gov/documentcenter/view/14458

https://www.kdhe.ks.gov/documentcenter/view/14454
https://www.kdhe.ks.gov/documentcenter/view/14455
https://www.kdhe.ks.gov/documentcenter/view/14459
https://www.kdhe.ks.gov/documentcenter/view/14458
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Resources & More Information
We want to help with AS/AR, Contact:

Kellie Wark
Kellie.Wark@ks.gov
Kwark@kumc.edu

Bryna Stacey
Bryna.Stacey@ks.gov

Nikki Wilson
Nicole.Wilson@ks.gov 
NWilson5@kumc.edu

HAI/AR Section Contact
KDHE.HAIAR@ks.gov
kdhe.ks.gov/1514/
785-296-4167 

24/7 Epidemiology Hotline
KDHE.EpiHotline@ks.gov
877-427-7317

https://www.kdhe.ks.gov/1514/Healthcare-Associated-Infections-Antimic

https://www.kdhe.ks.gov/1514/Healthcare-Associated-Infections-Antimic
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Thank You / Questions
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