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DISCLOSURES

• West Virginia Department of Health and Human Resources (WV DHHR) 
OEPS COVID SHARP grant, G221069, JT Kilgore & MM Lanata co-PIs. 
Project: “Creation and implementation of a statewide antimicrobial 
stewardship initiative.” (February 2022 – July 2024)

• Pew Charitable Trusts grant, ID36391, JT Kilgore & MM Lanata co-PIs. 
Project: “Development and validation of a statewide Medicaid provider 
feedback dashboard for outpatient antibiotic prescribing in children.” 
(October 2022 – December 2024)
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• Antibiotic stewardship is the effort to measure and improve 
how antibiotics are prescribed by clinicians and used by 
patients. 

• Improving antibiotic prescribing and use is critical to 
effectively treat infections, protect patients from harms 
caused by unnecessary antibiotic use, and combat antibiotic 
resistance.

EPIDEMIOLOGY OF STEWARDSHIP



• An estimated 80-90% of antibiotic use 
occurs in the outpatient setting1-2

• At least 30% of antibiotics prescribed in the 
outpatient setting are unnecessary1

• A recent study by the CDC found only 50% 
of outpatient antibiotic prescribing was for 
the recommended first-line antibiotic1

1 CDC Antibiotic Use in the United States, 2017: Progress and Opportunities, 2017.
2 CDC Core Elements of Outpatient Stewardship, 2016.
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West Virginia: 1st

1,185 prescriptions 
per 1,000 pop.

~1.2 rxs/person/yr

2018

West Virginia: 1st

1,193 prescriptions 
per 1,000 pop.

~1.2 rxs/person/yr

2019

West Virginia: 1st

974 prescriptions 
per 1,000 pop.

~1 rx/person/yr

2020

West Virginia: 2nd

1,022 prescriptions 
per 1,000 pop.

~1 rx/person/yr

2021

EPIDEMIOLOGY OF STEWARDSHIP

West Virginia: 1st

1,184 prescriptions 
per 1,000 pop.

~1 rx/person/yr

2022



• Clear need to address over-prescribing in WV

• Limited resources & unique obstacles

• Opportunity to serve & make a sustainable difference

• Long-term commitment with ongoing research opportunities 
including state & privately-supported partnerships
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• Clear need to address over-prescribing in WV

• Limited resources & unique obstacles

• Opportunity to serve & make a sustainable difference

• Long-term commitment with ongoing research opportunities 
including state & privately-supported partnerships

• Why Medicaid? 
• 53% of all children in West Virginia are covered by Medicaid, including 56% of 

children with special health care needs3

• Established DUA for ongoing opioid analysis

3 https://www.kff.org/medicaid/fact-sheet/
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• Reviewed WV medical & pharmacy pediatric Medicaid claims data to 
establish baseline demographic and clinical descriptive statistics to guide 
ASP interventions. 

• Included: patients aged 0 months to 19 years who received an oral 
antibiotic prescription between January 1, 2018 & December 31, 2019

• Excluded: non-medical claims (e.g. dental, ophthalmologic), non-enteral 
therapies (e.g. IV, topical, ophthalmologic)

EXPLORATORY ANALYSIS



Table 1. WV pediatric Medicaid patient population 
demographic summary by CY

Total 
(all WV Medicaid Claims)

CY 2018 CY 2019

Patients Rxs Rate/1,000 Patients Rxs Rate/1,000

204,606 234,482 1,146 201,925 224,847 1,114



Figure 1. Antibiotic prescribing in WV children, 2019
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Figure 2. Antibiotic prescribing in WV children, 2019
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Figure 3. Antibiotic prescribing in WV children, 2019
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Table 2. Total WV Medicaid spending (USD $) by CY

Oral Antibiotic Prescriptions, Age 0-19 
(n = 204,606 children, 2018; n = 201,925 children, 2019)

CY Total 
Prescriptions

Prescriptions 
per 1,000 children

Total Spending, 
oral (USD $)

Total Spending, all 
(USD $)

Average spending
per prescription, 

oral (USD $)

2018 234,482 1,146 $4,366,091 $7,796,701 $18.62

2019 224,847 1,114 $4,041,687 $7,731,375 $17.98



Table 3. Review of top 10 most prescribed oral antibiotics, CYs 2018 & 2019

Top 10 most prescribed oral antibiotics
Prescription frequency (% annual total) Total spending (USD $), (% annual total)

CY 2018 CY 2019 CY 2018 CY 2019
Amoxicillin 83,286 (35.5) 81,632 (36.3) $1,017,390 (23.3) $1,025,222 (25.4)

Cefdinir 39,167 (16.7) 39,096 (17.4) $906,407 (20.8) $758,034 (18.8)

Azithromycin 33,821 (14.4) 29,950 (13.3) $528,174 (12.1) $450,242 (11.1)

Amoxicillin clavulanate 28,789 (12.3) 27,579 (12.3) $680,053 (15.6) $599,090 (14.8)

Trimethoprim-sulfamethoxazole (TMP-SMX) 14,689 (6.3) 13,170 (5.9) $327,323 (7.5) $267,202 (6.6)

Cephalexin 12,798 (5.5) 12,849 (5.7) $250,034 (5.7) $245,155 (6.1)

Doxycycline 4,812 (2.1) 5,212 (2.3) $96,117 (2.2) $82,583 (2.0)

Minocycline 3,774 (1.6) 3,465 (1.5) $77,592 (1.8) $69,744 (1.7)

Nitrofurantoin 3,393 (1.4) 3,054 (1.4) $166,435 (3.8) $315,968 (7.8)

Clindamycin 3,188 (1.4) 2,963 (1.3) $110,366 (2.5) $102,666 (2.5)

CY 2018 CY 2019 CY 2018 CY 2019

Total 10 most prescribed oral antibiotics, total (%) 227,717 (97.1) 218,970 (97.4) $4,159,891 (95.3) $3,915,906 (96.9)

All oral antibiotics, total (100%) 234,465 224,828 $4,365,719 $4,041,143



This work has been published in the Journal of Pediatric Infectious 
Diseases Society (JPIDS) under the following reference:

Kilgore JT, Lanata MM, Willis JM, McCarthy MJ, Becker JB, Evans JE, 
Smith MJ. Utilization of West Virginia Pediatric Medicaid Claims Data 
to Guide Outpatient Antimicrobial Stewardship Interventions. JPIDS, 
2021;piab125, PMID: 34939655. DOI: 10.1093/jpids/piab125

EXPLORATORY ANALYSIS PUBLICATION
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CLAIMS 
DATA

CLAIMS VALIDATION: METHODS



• Randomized sample of Medicaid claims for children receiving care under 
Marshall Health system during calendar year (CY) 2022

• Must match in all following criteria:

o Medicaid member ID

o Date of service

o Provider NPI number

• Blinded, independent EMR review vs. claims coding algorithm

CLAIMS VALIDATION: METHODS



Outcomes 

• Appropriateness: appropriate, potentially appropriate & inappropriate 
prescribing based on billed diagnosis

o Always appropriate: UTI, streptococcal pharyngitis, bacterial pneumonia

o Sometimes appropriate: sinusitis, acute otitis media

o Never appropriate: acute upper respiratory tract infection, acute 
bronchitis

BMJ. 01 16 2019
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Outcomes

• Guideline-concordance: first-line therapy for common infections 

o This addresses the antibiotic choice itself

o Common outpatient infectious diagnoses: acute otitis media (AOM), 
acute sinusitis (AS), acute pharyngitis (AP), community-acquired 
pneumonia (CAP) and urinary tract infection (UTI) 

BMJ. 01 16 2019
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Total prescriptions (CY 2022):
1,520

Final sample size: 
326

16 duplicates were excludedPrescriptions reviewed: 343

Figure 1.  Flowchart for the selection of sample size for EMR review

CLAIMS VALIDATION: RESULTS



Table 1.  Data comparison between adjudicated Medicaid claims and EMR data

Data Source 

Variable Medicaid Claims EMR Percent Agreement
Antibiotic 341 335 93.6%

Date of Birth 326 326 97.5%

Date of Service 326 326 98.2%

Diagnosis 326 326 88.7%

Duration 326 326 83.4%

Gender 326 326 98.5%

Race1 326 326 72.1%

State 326 326 97.5%
1
Race recorded different in each source. Data in EMR does not conform to T-MSIS and best efforts were made to convert Cerner to T-MSIS, which is 
standard for reporting in the State.
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https://logos.fandom.com/wiki/You%27ve_Got_Mail
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Outcomes

• Guideline-concordance: first-line therapy for common infections 

o This addresses the antibiotic choice itself

o Common outpatient infectious diagnoses: acute otitis media (AOM), 
acute sinusitis (AS), acute pharyngitis (AP), community-acquired 
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Outcomes 

• Appropriateness: appropriate, potentially appropriate & inappropriate 
prescribing based on billed diagnosis

o Always appropriate: UTI, streptococcal pharyngitis, bacterial pneumonia

o Sometimes appropriate: sinusitis, acute otitis media

o Never appropriate: acute upper respiratory tract infection, acute 
bronchitis
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STATEWIDE DISSEMINATION



STEWARDSHIP IN ACTION















• Define the epidemiologic context of antimicrobial 
stewardship

• Explore current research efforts to improve outpatient 
antimicrobial use in West Virginia
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https://jcesom.marshall.edu/departments-divisions/pediatrics/wv-antimicrobial-awareness/
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• Please join our Listserv!

• Reach us directly at:

wvabxawarness@gmail.com

STEWARDSHIP IN ACTION



• Creating a virtual presence 
with twitter as well.

@WVAbxAwareness

STEWARDSHIP IN ACTION



TAKEAWAY POINTS

• West Virginia consistently ranks in the top 2 states for outpatient antimicrobial 
prescription rates

• Preliminary data supports insurance claims as a valid tool for ASP research

• Insurance claims can provide almost real time data about outpatient prescribing habits

• Statewide partnerships create sustainability and are crucial for outpatient ASP at a 
grander scale

• Advanced practice practitioners are critical to ongoing care & antibiotic stewardship 
throughout our state



LEARN MORE ABOUT OUR WORK



THANK YOU
Together, we can help keep WV Wild, Wonderful & Well!
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