
If you’re a person with a disability or using assistive technology and are having difficulty 
accessing any of the content in this file, please contact Marie Rienzo at marie.rienzo@nih.gov.

Early-Stage Investigator Lecture

Scaling up Pre-Exposure 
Prophylaxis to End the 
HIV Epidemic

Presented by:

Julia Marcus, Ph.D., M.P.H.
Harvard Medical School
Harvard Pilgrim Health Care Institute

mailto:marie.rienzo@nih.gov


Mentors

Art Reingold
Kyle Bernstein
Bob Grant
Mike Silverberg
Ken Mayer
Mike Klompas 

2



NIMHD Loan Repayment Award (2015-2018)

K01 AI122853 (Marcus): “Optimizing Care for HIV/HCV-Coinfected Patients in the New HCV 
Treatment Era” (2016-2021)

R21 AI143386 (Marcus/Young): “Population-Level Effects of Increasing PrEP Uptake on HIV and 
Bacterial STIs” (2019-2021)

P30 AI060354 (Marcus/Krakower): “Harvard University Center for AIDS Research: EHRs to 
Scale Up PrEP in the South” (2019-2020)

R34 MH122291 (Marcus/Krakower): “EHR-Based Prediction Models to Improve PrEP Uptake 
in Community Health Centers” (2019-2022)

R01 MD013565-02S1 (Dehlendorf): “Offering Women PrEP with Education, Shared 
Decision-Making, and Trauma-Informed Care: The OPENS Trial” (2019-2020)

P30 AI060354 (Marcus/Krakower): “Harvard University Center for AIDS Research: 
Clinical Decision Support for PrEP” (2020-2022)

P50 CA244433 (Emmons/Taveras): “Implementation Science Center in Cancer Control 
Equity: Accelerating COVID Testing in Vulnerable Communities” (2022-2022)

3



Overview

1) PrEP for HIV prevention and sexual health

2) Mitigating barriers to PrEP implementation
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A revolution in HIV treatment

  































         


















Marcus et al., JAIDS 2016; Marcus et al., JAMA Netw Open 2020 7



A revolution in HIV prevention

 




Grant et al., NEJM 2010 8



Even more effective in clinical practice

 











     















Incident STIs and HIV during first year of PrEP use at KPNC

Volk, Marcus et al., CID 2015; Marcus et al., JAIDS 2016; Marcus et al., CID 2017 9



“This shows that the 
effectiveness of PrEP 
is really strikingly 
high,” Dr. Fauci said. 
“And this study takes 
it out of the realm of 
clinical trials and into 
the real world.”
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PrEP effectiveness with optimal use

Population Effectiveness Source
Men who have sex with men ~99% Grant, 2014

Liu, 2015
McCormack, 2015
Volk, 2015
Marcus, 2017

Heterosexual men and women ~99% Baeten, 2012
People who inject drugs 74-84% Choopanya, 2013

Martin, 2015

CDC, Effectiveness of Prevention Strategies, 2019 11



• Plateau in new HIV infections at ~38,000 per year

• Declining HIV incidence in white MSM but not others

• Limited evidence that states with more PrEP use have less HIV

R21 AI143386 (Marcus/Young): “Population-Level Effects of 
Increasing PrEP Uptake on HIV and Bacterial STIs” (2019-2021)

Smith et al., CID 2020; Marcus, Paltiel, and Walensky, CID 2020 12



PrEP is an opportunity to intervene on STIs

• PrEP users screened every 
3-6 months for STIs

• Frequent STI screening 
and treatment during PrEP 
use could decrease STI
incidence among MSM

R01 submitted to NIMH (Jenness): “STIRRUP: STI 
Responses and Recommendations Under PrEP”

Jenness et al., CID 2017 13



Benefits extend beyond HIV and sexual 
health
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1) PrEP for HIV prevention and sexual health

2) Mitigating barriers to PrEP implementation
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Smith et al., Annals Epi 2018; Harris et al., MMWR 2019 16



PrEP used least by people who need it most

PrEP coverage
Black: 6%

Hispanic: 11%
White: 42%

Hess et al., Annals Epi 2017; Harris et al., MMWR 2019 17



Disparities in PrEP use even among insured
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Barriers to PrEP use before HIV 
diagnosis

1)Stigma
2)Cost
3)HIV risk assessment

19Marcus et al., AIDS Care 2018
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1) PrEP for HIV prevention and sexual health

2) Mitigating barriers to PrEP implementation
a. Stigma

20



21



“If something comes 
along that’s better 
than condoms, I’m all 
for it, but Truvada is 
not that. Let’s be 
honest: It’s a party 
drug.” 

– Michael Weinstein, AIDS 
Healthcare Foundation
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Marcus et al., PLOS ONE 2013 23



STIs during PrEP use in clinical practice

• Increasing STIs may 
reflect:
o Decreasing condom 

use in PrEP users

o Decreasing condom 
use in the community

o Appropriate PrEP 
prescribing

 



   


























Marcus et al., JAIDS 2016 24



Concerns are not just about STIs

Reason for discontinuing condoms Acceptability
Conception 68.5%
Intimacy 23.4%
Pleasure 14.4%
Sexual functioning 12.6%

Calabrese et al., JIAS 2018 25



“Patient-centered care requires recognizing that disease 
prevention may not be the most important health outcome to 
patients.”

R34 in preparation for submission to NIMH (Marcus/Krakower): Intervention to 
Reduce Stigma and Increase PrEP Prescribing Among Resident Physicians in the 
South

Marcus et al., NEJM 2019 26
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1) PrEP for HIV prevention and sexual health

2) Mitigating barriers to PrEP implementation
a. Stigma

b. Cost
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Krakower, Daskalakis, Feinberg, and Marcus, Annals Intern Med 2020 28

Table.  Effectiveness, Safety, and Cost of TDF-FTC and 
TAF-FTC for HIV PrEP 
Variable TDF-FTC TAF-FTC 
Effectiveness, %* 

MSM and transgender women ~99 ~99 
Heterosexual women and men ~99 Unknown 
Persons who inject drugs 74 to 84 Unknown 

Changes in safety parameters at 48 wk 
(4, 9) 

Mean estimated glomerular filtration rate, 
mL/min/1.73 m2 

–2.0 +2.0

Mean hip bone mineral density, % –1.0 +0.2
Median fasting low-density lipoprotein 

cholesterol level 
mmol/L –0.17 +0.03
mg/dL –6.5 +1.0

Mean body weight, kg 0 +1.1

Cost 
Average wholesale price per month, $ 2110 2110 
Year in which generic version will be 

available 2020 2022 to 2025 
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1) PrEP for HIV prevention and sexual health

2) Mitigating barriers to PrEP implementation
a. Stigma

b. Cost

c. HIV risk assessment
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Need effective tools to assess HIV risk

“Research is needed to develop and validate tools that are 
highly accurate for identifying persons at high risk of HIV 
acquisition who would benefit from PrEP.”

USPSTF, JAMA 2019 30



Limitations of HIV risk prediction tools

• Require providers to know 
patient is in a risk group

• Difficult to use during busy 
clinical visits

• Only moderately predictive

• Underestimate HIV risk in 
Black MSM

Smith et al., JAIDS 2012; Lancki et al., AIDS 2018; Jones et al., STD 2017; Pyra et al., AJPH 2020 31



EHRs are an untapped opportunity

• Used by 86% of office-based physicians
• Rich source of data on potential HIV risk predictors
• Routinely used for risk prediction at the point of care

oCardiovascular disease
oFracture
oSepsis
oIn-hospital deterioration

32



Identification of potential PrEP candidates

• 3.7 million members of Kaiser 
Permanente Northern CA

• Machine learning model to 
predict incident HIV 

• Outperformed simpler models, 
especially for Black patients

R01 MD013565-02S1 (Dehlendorf): “Offering Women PrEP with Education, Shared 
Decision-Making, and Trauma-Informed Care: The OPENS Trial” (2019-2020)

Marcus et al., Lancet HIV 2019 33
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Implementation in public health clinics

• 1 of 7 hotspot states in Ending the 
Epidemic initiative 

• Jefferson County diagnoses the most 
HIV cases in the state 

• 3 primary care clinics and 1 STI
clinic, with 17 years of EHR data

P30 AI060354 (Marcus/Krakower): “Harvard University Center for AIDS 
Research: EHRs to Scale Up PrEP in the South” (2019-2020)

P30 AI060354 (Marcus/Krakower): “Harvard University Center for AIDS Research: 
Clinical Decision Support for PrEP” (2020-2022) 35



Pilot trial in community health centers

• 2.8 million patients

• 19% Black, 35% Latinx, 
65% below poverty line

• 155 clinics in HIV hotspot 
counties 

R34 MH122291 (Marcus/Krakower): “EHR-Based Prediction Models to Improve 
PrEP Uptake in Community Health Centers” (2019-2022)
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Key points 

• PrEP prevents HIV, promotes sexual health, and 
connects people to primary care

• Uptake has been limited because of cost, stigma, 
structural racism, and challenges with HIV risk 
assessment

• Need to mitigate these barriers to achieve population 
impact and equity

• We have the tools to end the HIV epidemic, we just need 
to deliver them better
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Thank you!
@JuliaLMarcus

julia_marcus@harvardpilgrim.org
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