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HIV & PREP BACKGROUND

 34,800 new HIV infections in 2019
 53% in the South
 70% among gay, bisexual and other men who have sex with men (GBMSM)
 41% among Black/African Americans
 29% among Latinx/Hispanic individuals
 Insufficient data on trans and non-binary individuals

This is NOT due to more "risk" behaviors among racial/ethnic minorities

https://www.cdc.gov/hiv/statistics/overview/incidence.html



HIV & PREP BACKGROUND

 PrEP is highly effective at preventing HIV 
(>95% when used correctly)
 Two options of daily pills
 One option for every-other month injection

https://aidsvu.org/resources/deeper-look-prep/



PREP-TO-NEED RATIOS, BY REGION & RACE/ETHNICITY

https://aidsvu.org/resources/deeper-look-prep/



PREP CONTINUUM

McNulty et al, 2023



PREVENTION EFFECTIVE PREP USE

Haberer J, et al. AIDS 2015

Patients need to know when to use PrEP
AND be able to adhere when on PrEP



HOW TO MEASURE PREP USE?

Uptake
How many people start 

PrEP?

Adherence
How well are people taking 

PrEP?

Persistence
How long are people taking PrEP?

PrEP to Need ratio
(Siegler et al, Annals of 

Epidemiology, 2018)

How many doses? Depends on individual 
‘risk’

Goal is programmatic-level measures of PrEP use
• Ideally adaptable to future formulations 

Jenness et al, CID 2017; Reitsema et al, AIDS 2019 



DEVELOPING PRAGMATIC 
METRICS FOR PREP



“PREP PERSISTENCE VARIES ACROSS POPULATIONS 
IN US, RELATIVELY BRIEF IN MOST”

Courtesy of Al Liu

Publication Location PrEP Persistence Definition

Hevey, AIDS Educ and Prev 2018 Milwaukee, WI 81% Semi-annual follow-up visits; 
Quarterly HIV tests

Hojilla, AIDS and Behavior 2018 San Francisco, CA 79% at 7m; 62% at 13m Loss to follow-up

Montgomery, PLOS One 2016 Providence, RI 70% at 6m Quarterly visits at 3 or 6 months

Marcus, JAIDS 2016 Northern CA 70% (mean f/u 0.9 yrs) Medication Possession Ratio (MPR) >80% 

Krakower, JIAS 2019 Boston, MA 64% (median f/u 1.2 yrs) 7 day discontinuation

Chan, JIAS 2019 RI, MS, MO 60% at 6m Quarterly visits at 3 or 6 months

Van Epps, JAIDS 2018 US (VA) 56% at 12m PDC >80% over first 12 months

Rusie, CID 2018 Chicago, IL 43% at 12m Quarterly PrEP visits over first 12 months

Zucker, JAIDS 2019 New York, NY 42% at 6m Quarterly visits

Dombrowski, STD 2018 Seattle/King Co, 
WA

40% at 12m Patient reported discontinuation or lost

Spinelli, OFID 2019 San Francisco, CA 38% (median f/u 1 year) Discontinuation (<90  days PrEP/quarter)



CHALLENGES FOR PREP

- Special challenges for understanding PrEP adherence and persistence

- Adherence is key, but must be combined with engagement in care for ongoing prescriptions, 
HIV & STI testing

- No surveillance system, and no biomedical marker other that is in wide use in clinical practice 
other than self-report (can use TAF/TDF blood and urine spots but not widely available)

- contrast to HIV: viral load good marker of adherence to antiretroviral therapy

- To understand how to think about persistence on PrEP, adherence, and retention, looked at 
other conditions where adherence is important – diabetes, contraception



HIV PREVENTION OR CONTRACEPTION?

 Prevention tool
 Patient decides when to use, based on sexual activity & relationship
 Available as a pill, injection, and vaginal ring
 Variation in effectiveness & duration by method type
 Partner status important factor

Both!



EXISTING CONTRACEPTIVE METRICS

Pyra et al, JIAS 2022

Unmet need: #married women not using contraception + (# married women 
pregnant/post partum) + (# married women pregnant/postpartum wanting to delay or 
not have more children) + (# married women able to have children and wanting to delay 
or not have more children)

Contraceptive care-post partum: # reproductive age women with a live birth provided 
an effective method within 60 days/ # reproductive age women with a live birth

Contraception Protection Index: ∑(Effectiveness of method1 x % women using method1) 
+ (Effectiveness of methodn x % of women using methodn)



OTHER METRICS – PYRA ET AL, JIAS 2022

Pyra et al, JIAS 2022



Pyra et al, AIDS 2020

For those interested in full duration of PrEP use, and/or settings with limited data resources, we recommend TPT 
(persistence) and MRxR (adherence). 



For more developed PrEP programs, settings with strong data resources, and/or those focusing on PrEP use at 
specific time points, we recommend PDC.

Pyra et al, AIDS 2020



VALIDATION

 Compared HBH EMR data for subsets of patients to:
 dried blood spot (DBS) data
 pharmacy fill data 
 chart reviews for retention

 As expected, EMR data overestimates performance
 DBS data showed PDC at 85% over the past month had a high sensitivity (97%) but low 

specificity 13%
 Not all Rxs are filled and not all filled Rxs are taken
 60% of Rxs picked up (though likely more were filled at outside pharmacies)



REAL-WORLD USE OF METRICS



USING THE METRICS – REAL-LIFE CHALLENGES

 Worked with PrEP program at Washington University in Saint Louis to apply these metrics and understand how they can 
be used to improve program and client experience

 Challenges
 Different variables collected routinely as part of PrEP program
 Different EMR systems
 Lack of uniform variables required time standardizing
 Required  data warehouse 

 Complexity of metrics 
 Requires expertise in data cleaning and analysis
 Differences in staff support

 Facilitators
 WUSL had detailed REDCap data to supplement EMR data
 HBH has more dedicated data analytics staff



SURVEY OF PREP-PROVIDING ORGANIZATIONS

 Developed an electronic survey to assess PrEP services, 
interventions, and monitoring of the PrEP continuum at 
PrEP-providing organizations in Illinois and Missouri

 PrEP-providing organizations were identified using the 
CDC PrEP locator and local PrEP locator sources

 Performed cognitive interviews

 Survey distributed via email and administered using 
Qualtrics from September through November 2020



SURVEY RESULTS

 76 organizations identified
 45 Cook County
 31 Missouri

 Survey distributed to 47 
organizations

 26 organizations participated
 14 in Cook County, IL
 12 in Missouri



SURVEY RESULTS – ORGANIZATIONAL 
CHARACTERISTICS

Question Median (IQR)

Approximately how many clients does your organization serve annually across all sites? 1000 (80 - 4500)

Approximately how many clients does your organization provide HIV care for annually? 338 (87.5 – 850)

Across all sites, how many clients does your organization currently have on PrEP? 70 (10 – 330)

What percentage of your patients have the following types of insurance?
Public/Subsidized

Private
Uninsured

50% (30% − 66.2%)
22.5% (10% − 40%)
17.5% (10% − 26.2%)

Does any site within your organization have Ryan White funding? 
Yes
No 

Unsure

18 (75.00%) 
5 (20.83%) 
1 (4.17%) 



SURVEY RESULTS – ORGANIZATIONAL 
CHARACTERISTICS

Question Median (IQR)

What percentage of your patients are the following?
Cisgender Heterosexual Man

Cisgender Men who have Sex with Men
Transgender Men

Cisgender Women
Transgender Women

Non-Binary/Gender Non-Conforming People 

10% (5% − 23.8%)
39.5% (30% − 60%)
1% (0.19% − 5%)
27.5% (11.2% − 33.8%)
5% (0.9% − 9%)
1.5% (0.55% − 5%) 

Clinic Setting with PrEP Services Available  (Choose All That Apply)
General Primary Care

Sexual Health/STI Clinic
Subspecialty Care in Infectious Diseases

Substance Use/Harm Reduction Treatment Setting
Student Health 

17 (68%)
19 (76%)
17 (68%)
11 (44%)
2 (8%) 



SURVEY RESULTS: INTERVENTIONS 

70.8%

62.5%

87.5%87.5%66.7% 66.7%



Does your organization use any of the following to help patients stay on PrEP?

Appointment reminders 79.2%

Insurance navigation for PrEP coverage 79%

Follow up call, text or email after missed visit 75%

Treatment for substance use disorder 52.2%

Reminder of missed prescription pick-up 45.8%

Motivational interviewing to support PrEP use 45%

Transportation assistance to PrEP appointments 40.9%

Supportive services for housing 40.9%

Social worker or case manager for PrEP clients 39.1%

Supportive services for employment 26.1%

Electronic/mobile app reminders to take PrEP 13%

SURVEY RESULTS: INTERVENTIONS 



SURVEY RESULTS: INTERVENTIONS

 18/23 (78.3%) respondents indicated they were interested in implementing and/or 
expanding their PrEP retention and adherence efforts. 

 Exploration: 13/18 (72.2%) said their organizations were exploring interventions that 
would be the best fit
 Preparation: 1 (5.6%) was preparing to adopt an intervention that had been identified as 

a good fit
 Implementation: 1 (5.6%) was currently in the process of implementing an intervention
 Sustainment: 3 (16.7%) had already implemented an intervention and were in the 

process of sustainment

>75% of respondants indicated they would like to implement or expand interventions that address PrEP
retention and adherence for their clients



MONITORING THE PREP CONTINUUM

McNulty et al, AIDS Ed & Prev 2023

 70.8% reported collecting data on 
PrEP initiation

 41.7% on retention

 37.5% on missed visits

 37.5% on prescription refills

 29.2% on HIV positivity among 
persons ever prescribed PrEP

 52.2% documenting reasons for 
stopping PrEP in EMR

 20.8% collecting data on PrEP
toxicity



RESULTS – BARRIERS IN HEALTH SYSTEMS
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NON-RESPONDING ORGANIZATIONS

 Among 50 non-responding organizations
 29 (58%) were unable or unwilling to provide an email contact of someone familiar with 

PrEP services
 21 (42%) did not respond to emailed survey

 32/50 (64%) were contacted for a follow up call
 13 (40.6%) reported offering PrEP
 10 (31.3%) said they did not offer PrEP
 9 (28.1%) declined all questions

 Of 23 organizations that answered questions, almost half (11/23, 47.8%) said that 
neither PrEP nor HIV prevention services were a priority 



SURVEY CONCLUSIONS

 Most respondents offered clients support for PrEP retention and adherence and 
wanted to expand interventions for PrEP persistence, yet fewer monitored 
corresponding metrics

 To enhance PrEP implementation, organizations should improve monitoring and 
evaluation of PrEP metrics along the entire continuum and respond with 
appropriate services to support clients
 Requires building capacity
 What to measure?
 How to measure?
 How to respond?



ASSESSING EQUITY



INTERSECTING INEQUITIES IN PREP-TO-NEED

Pyra et al, AJPH 2020



Pyra et al, AIDS 2020

PREP USE AMONG RACIAL/ETHNIC MINORITIES



PERSISTENCE AMONG RACIAL/ETHNIC MINORITIES

Pyra et al, JAIDS 2022



APPLICATION TO ADMINISTRATIVE CLAIMS

 Illinois Medicaid claims data from 2015-2016
 Research identifiable files (RIF) provided to the University of Chicago through CMS

 PrEP care continuum

 Calculated metrics of PrEP prescription coverage and persistence 
 PrEP-to-Need ratio in Chicago
 PrEP prescriptions: new HIV diagnoses by zip code

 Percent days covered (PDC) 
 Coverage with PrEP medication in first 6 months on PrEP, based on filled PrEP prescriptions



EARLY PREP CONTINUUM



WHO’S INDICATED & GETTING PREP?



2016 HIV INCIDENCE MAP CITY OF CHICAGO

- Incidence by community area

- Most impacted:

- North Side: Rogers Park, Uptown, Edgewater

- West Side: West Garfield Park, North Lawndale

- South Side: Douglas, Grand Boulevard, 
Kenwood, Washington Park

2017 City of Chicago HIV/STI Surveillance Report
https://www.chicago.gov/content/dam/city/depts/cdph/HIV_STI/HIV_
STISurveillanceReport2016_12012017.pdf



MEDICAID PREP-TO-NEED RATIO HEAT MAP IN CHICAGO, IL

38



ILLINOIS PREP COVERAGE – PERCENT DAYS COVERED



APPLICATION TO ADMINISTRATIVE CLAIMS

 Challenges
 Lag in release research-identifiable files by CMS
 In states that have not expanded Medicaid, will be less informative
 Lack of sexual orientation and gender identity
 Partnerships across government agencies

 Advantages
 All states can theoretically use own Medicaid claims data
 Can be used to assess more granular geographic areas to inform service delivery by 

healthcare systems and identify deserts of PrEP care
 Can add to surveillance data on understanding PrEP use and making progress towards 

HIV elimination goals



SUMMARY & CONCLUSIONS



WHAT ARE BARRIERS TO EQUITABLE 
SUSTAINED PREP USE?

Societal Level
Racism, Stigma, Access, Competing 

Priorities, STI Guidelines

Context Level (Clinic Systems) 
Leadership, Resources, 

Workflows, Patient Navigation

Innovation 
Determinants

Intermittent Use, Side 
effects, Cost, Follow-up 

Testing 

Patient Factors
Capability (Knowledge, 

Habits); Opportunity 
(Social Influences); 

Motivation (Self-Efficacy, 
Importance, Goals) 

Provider Factors
Capability (Knowledge, 

Habits); Motivation 
(Beliefs, Professional 

Identity, Goals)

Clinical Encounter

Health Equity Implementation Framework  
adapted to PrEP

Woodward et al, IS 2019; Woodward et al, IS Comm  2021



WHAT ARE STRATEGIES TO EQUITABLE 
SUSTAINED PREP USE?

Societal Level
Racism, Stigma, Access,

Competing Priorities

Context Level (Clinic Systems) 
Leadership, Resources, 

Workflows, Patient Navigation

Innovation 
Determinants

Intermittent Use, Side 
effects, Cost, Follow-up 

Testing 

Patient Factors
Capability (Knowledge, 

Habits); Opportunity 
(Social Influences); 

Motivation (Self-Efficacy, 
Importance, Goals) 

Provider Factors
Capability (Knowledge, 

Habits); Motivation 
(Beliefs, Professional 

Identity, Goals)

Clinical Encounter

Woodward et al, IS 2019; Woodward et al, IS Comm  2021

Inclusive, Non-stigmatizing Guidelines & 
Trainings, Culturally Appropriate, Non-
stigmatizing Outreach, Pharmacy PrEP, 

Mobile PrEP, Rapid Prep, Nurse-led Prep, OTC 
PrEP, Status Neutral Approaches, Low Barrier 
Care, Wrap-around Services, Universal Health 

Care, Community Health Workers

Training, 
Expanded Scope, 

Expectations, 
Workflows

Champions, QI, 
PrEP/Peer Navigators, 

Workflows, Task-
shifting, Pharmacy 

partnerships

Education, 
Adherence 
Counseling, 
Reminders



PrEP Metrics

WHAT ARE STRATEGIES TO EQUITABLE 
SUSTAINED PREP USE?

IMPACT!



CONCLUSIONS & NEXT STEPS

 Still work to be done in defining persistence on PrEP that is universally accepted 
and understanding how best to measure across different settings and levels

 Build capacity to measure PrEP continuum points across a wider range of 
healthcare settings to inform service delivery and intervention development

 Understand how metrics can be applied to understand population-level trends
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