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Abstract

Background—Reducing HIV incidence requires addressing persistent racial/ethnic disparities 

in HIV burden. Our goal was to evaluate pre-exposure prophylaxis (PrEP) delivery, overall and 

relative to community need, among seven clinical sites participating in a health-department led 

demonstration project to increase PrEP in Baltimore City, Maryland.

Methods—PrEP care-continuum stages (screened, indicated, referred, linked, evaluated, 

prescribed) were examined among HIV-negative individuals receiving services at participating 

sites between September 30, 2015–September 29, 2019. Community need was defined using 

information on new HIV diagnoses (2016–2018). Differences in care-continuum progression by 

demographics/priority population, and comparison of demographic compositions between care-

continuum stages and new HIV-diagnoses were examined using modified Poisson regression and 

Chi-squared tests, respectively.

Results—Among 25,886 PrEP-screened individuals, the majority were non-Hispanic(NH) 

Black(81.1%, n=20,998), cisgender-male(61.1%, n=15,825) and heterosexual(86.7%, n=22,452). 

Overall, 31.1%(n=8,063) were PrEP-indicated, among whom, 56.8%(n=4,578), 15.6%(n=1,250), 

10.8%(n=868), and 9.0%(n=722) were PrEP-referred, linked, evaluated and prescribed, 

respectively. Among 2,870 MSM, 18.7%(n=538) were PrEP-prescribed. Across all groups, the 

highest attrition was between PrEP-referred and PrEP-linked. NH-Black race (vs. NH-white) was 

independently associated with lower likelihood of PrEP-prescription [aPR: 0.89; 95% CI:(0.81–
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0.98) controlling for age/gender]. Relative to the demographic composition of new HIV-diagnoses, 

fewer NH-Blacks (80.2% vs. 54.3%) and more NH-whites (10.7% vs. 30.3%) and MSM were 

PrEP-prescribed (55.2% vs. 74.5%).

Conclusions—This project showed promise delivering PrEP referrals and prescriptions overall 

and to MSM. Substantial improvement is needed to improve linkage overall and to decrease 

disparities in PrEP-prescriptions among NH-Blacks. Future work should focus on addressing 

service gaps that hinder PrEP utilization.
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Introduction

Nearly 40 years into the HIV epidemic, approximately 38,000 individuals are newly 

diagnosed with HIV in the United States (U.S.) annually.1 Blacks, gay, bisexual and 

other men who have sex with men (MSM) and young persons (ages 13–34) have 

disproportionately high HIV diagnosis rates compared to other subgroups. In 2018, though 

Blacks comprised 13% of the U.S. population, but 43% of new HIV diagnoses.1, 2 

Additionally, 67% were among MSM, and 71% were among young persons.1 In some 

local jurisdictions, these disparities are more severe. In Baltimore City, Maryland, in 2018, 

81% of new HIV diagnoses were among Blacks (vs. 62% of the total population),3 60% 

were among MSM, and 58% were young persons.4 Reducing HIV incidence among Blacks, 

MSM and young persons is critical to reducing systemic racial/ethnic disparities as well as 

achieving national Ending the HIV Epidemic Plan Goals to reduce overall HIV incidence by 

90% by 2030.5, 6

HIV pre-exposure prophylaxis (daily antiretroviral use by HIV-negative individuals) (PrEP) 

may reduce individual-level HIV acquisition risk by up to 99%.7–9 PrEP uptake in the U.S., 

however, has been slow. One recent study estimated that less than 10% of those indicated 

for PrEP, were currently using PrEP.10 Another major concern is that unequitable PrEP 

uptake will exacerbate disparities in HIV.11, 12 Multiple studies have shown lower PrEP care 

engagement among Black compared to white MSM.13–18 Available data, though limited, 

report similar racial/ethnic disparities in PrEP use among other priority populations, [i.e., 

heterosexual men and women and persons who inject drugs (PWID)].19–22 Many of these 

studies were conducted in research settings or among patients receiving care in specific 

healthcare settings (e.g., sexual health clinics, specialty care clinics). To assess equity in 

PrEP implementation and delivery, information is needed regarding PrEP care engagement 

and related racial/ethnic disparities across multiple health care settings, priority populations 

and within defined jurisdictions. Equitable PrEP usage levels – the levels necessary to 

reduce observed racial disparities in HIV incidence – remain unknown. At a minimum, PrEP 

care engagement should be commensurate with the underlying community HIV burden, 

which can be measured through comparison of characteristics of PrEP users to those of 

individuals newly diagnosed with HIV. However, evidence on PrEP care engagement relative 

to community need is limited.
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In 2015, in response to these structural challenges, the Baltimore City Health Department 

(BCHD) launched a city-wide demonstration project to increase PrEP provision throughout 

the city among multiple clinical settings and priority populations. The goal of this analysis 

was to identify bright spots and challenges in PrEP care engagement four years after the 

project was implemented. The objectives were: 1) to describe the PrEP care continuum and 

compare continuum stages by race/ethnicity, age, gender, and priority population; and 2) to 

assess whether PrEP care engagement was commensurate with community need.

Methods

Overview

The demonstration project was implemented by the BCHD, evaluated by an academic 

partner and conducted in collaboration with seven private and safety-net clinical sites 

[publicly-funded sexual health clinics (n=2); a federally qualified health center focused 

on services for Lesbian, Gay, Bisexual, Transgender and Queer/Questioning patients (n=1); 

adolescent clinics (n=2), academic PrEP specialty clinics (n=2)] and one community-based 

organization (CBO) in Baltimore City, Maryland who followed common implementation 

protocols to leverage existing HIV testing counseling and referral programs, or in the sexual 

health clinics all patients, to identify, refer and link individuals who may benefit from PrEP 

to PrEP care. All seven clinical sites provided PrEP evaluations and prescriptions. Increasing 

PrEP implementation at participating sites was achieved through didactic clinical PrEP 

skills trainings and establishment of a peer navigation network. Peer navigators engaged in 

community outreach activities, disseminated PrEP and HIV risk information, provided PrEP 

referrals, facilitated and supported clients with PrEP initiation/maintenance, and provided 

referral and linkage to other prevention services (i.e., behavioral health and social services). 

Same-day linkage occurred when possible. Navigators were then responsible for assisting 

clients with making appointments for PrEP clinical evaluations. Navigators met monthly 

for additional trainings, to share successes/lessons learned and troubleshoot challenges. 

Navigators collaborated at several major outreach events (i.e., Baltimore Pride, World AIDS 

Day) to increase awareness of and provide referrals to PrEP and other HIV prevention/care 

services among priority populations.

Study Population

The analysis included information on HIV-negative individuals receiving HIV prevention 

services at participating sites between September 30, 2015 and September 29, 2019. 

Demographics, HIV prevention/clinical services, sexual behavior and substance use 

information was collected through standardized intake and medical record abstraction forms. 

As a comparison group, information on Baltimore City residents newly diagnosed with 

HIV between 2016 and 2018 was obtained using public health surveillance data. Both 

HIV-negative and newly HIV-diagnosed individuals missing information on race/ethnicity, 

age, and gender were excluded.
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Measures

PrEP Care Continuum Stages—PrEP care continuum stages include: 1) screened; 2) 

indicated; 3) referred; 4) linked; 4) clinically evaluated (referred to hereafter as evaluated); 

and 5) prescribed.

PrEP-screened was defined as receipt of HIV screening and risk assessment. Risk 

assessments were conducted at the time of HIV screening using a common form. At two 

high-volume sites, these questions were embedded within the electronic medical record. All 

other clinical sites and the CBO utilized a standard paper form. The CBO did not offer HIV 

testing, but provided PrEP-referrals to a participating clinical site as appropriate.

Criteria to identify individuals at elevated HIV acquisition risk (i.e., PrEP-indicated 

individuals) were based on U.S. Centers for Disease Control and Prevention (CDC) 

PrEP guidelines23 and local epidemiology. This included MSM (cisgender males who self-

identified as gay/bisexual or reported anal sex with males in the past year), transgender 

persons (Male-to-female or female-to-male), and any individual who reported a syphilis, 

gonorrhea or rectal chlamydia diagnosis (past three months), or in the past 12 months 

reported: sharing needles; sex partner living with HIV; buying/selling sex; or ≥ 2 episodes of 

HIV post-exposure prophylaxis (PEP).

PrEP-referred was defined as receipt of an indirect (i.e., provided with information about 

PrEP/PrEP providers) or direct care referral. PrEP-linked was defined as receipt of PrEP-

related navigation or clinical services at a participating site. PrEP-evaluated was defined as ≥ 

1 clinical visit with a PrEP provider. PrEP-prescribed was defined as ≥ 1 documented PrEP 

prescription in the individual’s medical record.

Information on unique individuals is presented; individuals who progressed to a particular 

stage at any time during the observation period were considered to have reached that care 

continuum stage.

Demographics and Priority Populations—Demographic information included race/

ethnicity, age at first PrEP screening, sex assigned at birth, and gender identity. Race/

Ethnicity was categorized as non-Hispanic Black (NH-Black), non-Hispanic white (NH-

white), Hispanic and non-Hispanic Other (NH-Other). Age was categorized as adolescent/

young adult (AYA; aged ≤ 24 years), younger (aged 25–34 years) and older (aged ≥ 

35 years) adults. Those with discordant sex assigned at birth and gender identity were 

classified as transgender. Priority populations were defined using CDC HIV surveillance 

HIV transmission category definitions, and included MSM, MSM who inject drugs 

(MSM/PWID), transgender persons, PWID and heterosexual. For comparisons of priority 

populations between groups, newly HIV diagnosed individuals whose transmission category 

was listed as “no identified risk” were excluded.

Statistical Analysis—Summary statistics were generated to describe individual 

characteristics at each stage of the PrEP care continuum. Associations of race/ethnicity, 

age, gender, and priority population with (1) PrEP-referral; (2) PrEP-linkage; (3) PrEP-

evaluation; and (4) PrEP-prescription, were examined using Poisson regression with cluster 
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robust standard errors to account for the nested nature of the data (i.e., individuals within 

clinics). Due to the collinearity of gender and priority populations, two multivariable models 

were generated for each outcome. Model 1 included race/ethnicity, age and gender. Model 

2 included race/ethnicity, age and priority population. Chi-squared tests were used to assess 

differences in demographic and priority population composition of individuals at each care 

continuum stage to those of new HIV diagnoses. All analyses were performed in Stata 

version 16.1 (Stata Corp., College Station, TX).

Ethical approval was obtained from the Johns Hopkins School of Medicine Institutional 

Review Board.

Results

Between September 30, 2015 and September 29, 2019, 26,275 HIV-negative individuals 

were PrEP-screened at participating sites, 25,886 (98.5%) of whom had complete 

information on race/ethnicity, age and gender. The majority were NH-Black (81.1%) 

cisgender male (61.1%) and heterosexual (86.7%). Eleven percent were MSM and 1.3% 

were transgender persons. The mean and median age was 33.0 years (standard deviation: 

12.69) and 29.0 years (Range: 13 – 89), respectively. Thirty percent (29.4%) were AYA, and 

35.3% were younger adults.

PrEP Care Continuum Outcomes

Among the 25,886 PrEP-screened, 31.1% (n=8,063) were PrEP-indicated (Figure 1 and 

Table 1). Fifty-seven percent (56.8%, n=4,578) of those indicated were PrEP-referred, 

among whom 27.3% (n=1,250) were PrEP-linked. Among those PrEP-linked, 69.4% 

(n=868) were PrEP-evaluated, among whom, 83.2% (n=722) were PrEP-prescribed. Overall, 

among the 8,063 PrEP-indicated individuals, 15.6% (n=1,250) were PrEP-linked, 10.8% 

(n=868) were PrEP-evaluated and 9.0% (n=722) were PrEP-prescribed.

PrEP Care Continuum Outcomes by Race, Age, Gender and Priority Population

There were substantial differences in the care continuum by race, age, gender and 

priority population (Table 1). Smaller proportions of NH-Blacks compared to NH-whites 

progressed through each care continuum stage. The largest observed differences were during 

upstream stages, though substantial differences also were observed during downstream 

stages. Compared to younger adults, fewer AYA were PrEP-prescribed, and fewer older (vs. 

younger) adults were PrEP-linked and PrEP-evaluated. Compared to cisgender males, fewer 

cisgender females and transgender individuals progressed through down-stream continuum 

stages (PrEP-linked, PrEP-evaluated and PrEP-prescribed). By priority population, MSM 

had the highest proportion of individuals progress through the care continuum and the 

highest proportion of PrEP-prescribed individuals. Among the 2,870 MSM PrEP-screened 

and indicated, 18.7% (n=538) were PrEP-prescribed. PWID had smallest proportion of 

individuals referred and linked, while heterosexuals had the lowest proportion of individuals 

clinically evaluated and prescribed.

Multivariable regression modeling revealed significant differences in PrEP-referrals and 

linkage by gender and priority population, and prescriptions by race/ethnicity and priority 
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population (Table 2). No statistically significant differences were observed by age. 

NH-Black race/ethnicity (vs. NH-white) was associated with lower likelihood of PrEP 

prescription in both models [aPRPrescribed1: 0.89; 95% CI: (0.81 – 0.98); aPRPrescribed2: 

0.92 (0.84 – 1.00)], though this association was only borderline significant in Model 

2. NH-Blacks also were less likely than non-Hispanic whites to be PrEP-referred, 

linked, and evaluated, though these associations were not statistically significant. PrEP-

linkage, evaluation and prescription was similar among Hispanics and those with NH-

Other race/ethnicity compared to NH-Whites. PrEP-referrals were slightly more likely 

among Hispanics [aPRReferred1: 1.09 (0.98–1.21); aPRReferred2: 1.14 (2.03–1.26)] and Non-

Hispanic other [aPRReferred1: 1.12 (1.02–1.23); aPRReferred2: 1.16 (1.03–1.31)]. Gender 

was significantly associated with PrEP-referral and linkage while priority population was 

associated with PrEP-linkage and prescriptions. Compared to PrEP-indicated cisgender 

males, PrEP-indicated cisgender females were 49% more likely to be PrEP-referred 

[aPRReferred1: 1.49 (1.09–2.03)]; but 58% less likely to be PrEP-linked (aPRLinked1: 

0.42 (0.26–0.67)]. No differences were observed by gender for PrEP-evaluation and 

PrEP-prescriptions. Compared to MSM, transgender individuals were 67% less likely 

to be PrEP-linked [aPRLinked2: 0.37; (0.26–0.54)] and 48% less likely to be PrEP-

prescribed [aPRPrescribed2: 0.52 (0.32–0.85)]. PWID also were less likely to be PrEP-linked 

[aPRLinked2: 0.30 (0.17–0.52)] and PrEP-prescribed [aPRPrescribed2: 0.72 (0.56–0.91)].

PrEP Care Continuum Outcomes Relative to Community Need

Between January 1, 2016 and December 31, 2018, 764 new HIV diagnoses were reported 

among Baltimore City residents (Table 3). The majority were NH-Black (80.2%) and 

cisgender male (74.6%). The mean and median age was 36.4 years (standard deviation: 

14.02) and 32.0 years (Range: 14–91), respectively. Twenty-one percent were AYA and 

34.7% were younger adults. Most had a defined HIV transmission category (n=648, 84.8%), 

among whom the majority (55.2%) were MSM; 30.7% were heterosexual.

Individual characteristics across the PrEP care continuum significantly differed to those 

of new HIV diagnoses by race/ethnicity, age, gender and priority population (Table 3). 

Compared to new HIV diagnoses, NH-Blacks were significantly underrepresented at each 

care continuum stage (new HIV diagnoses: 80.2%; PrEP-indicated: 72.9%; PrEP-referred: 

67.2%; PrEP-linked: 61.3%; PrEP- evaluated: 68.3%; and PrEP-prescribed: 54.3%). NH-

whites were overrepresented at each stage; for example, 10.7% of new HIV diagnoses were 

NH-white compared to 31.3% PrEP prescribed individuals.

Individuals at each PrEP care continuum stage were significantly younger than those newly 

HIV diagnosed (p<0.001, all stages). AYA comprised 21.2% of new HIV diagnoses, but 

were 29.4% of those PrEP-screened, 28.5% of those PrEP-eligible, 29.6% of those PrEP-

referred, 30.5% of those PrEP-linked, 29.8% of those PrEP- evaluated and 26.9% of those 

PrEP-prescribed. Similarly, 34.7% of those newly diagnosed were younger adults, compared 

to 41.0% of those PrEP-linked, 43.2% of those PrEP-evaluated and 45.6% of those PrEP-

prescribed.

Gender composition differed significantly between HIV diagnoses and each continuum stage 

(p<0.001, all stages). Seventy-five percent (74.6%) of new HIV diagnoses were cisgender 
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male compared to 61.1% of those PrEP-screened, and 69.3% of those PrEP-referred, but 

greater proportions were PrEP-linked (76.6)%, PrEP-evaluated (79.7%) and PrEP-prescribed 

(83.9%). A greater proportion of cisgender females (vs. new HIV diagnoses) were PrEP-

referred (34.3% vs. 23.4%) but smaller proportions were PrEP-linked (17.2% vs. 23.4%), 

PrEP-evaluated (16.5% vs. 23.4%) and PrEP-prescribed (12.5% vs. 23.4%).

Relative to new HIV diagnoses, MSM were underrepresented during upstream stages 

(new HIV diagnoses: 55.2%; PrEP-screened: 11.1%; PrEP-indicated: 35.6%; PrEP-

referred: 36.8%) and overrepresented during downstream stages (PrEP-linked: 63.0%; PrEP-

evaluated: 68.0%; PrEP-prescribed: 74.5%, p<0.001 all stages). Except for the screening 

stage, transgender persons were overrepresented during all stages. In contrast, compared 

to HIV diagnoses, heterosexual individuals were overrepresented during upstream but 

underrepresented during downstream stages (new HIV diagnoses: 30.7%, PrEP-screened 

86.7%; PrEP-indicated: 57.4%; PrEP-referred: 57.4%, PrEP-linked; 51.0%; PrEP-evaluated: 

26.6%; and PrEP-prescribed 20.8%, p<0.001 all stages). MSM/PWID and PWID were 

underrepresented at each stage of the PrEP care continuum.

Discussion

Increasing PrEP provision among individuals at highest HIV acquisition risk is critical to 

reducing population-level HIV incidence. This examination of PrEP care engagement in 

Baltimore City reveals substantial attrition through PrEP care continuum stages. Fewer 

than one-in-ten (9.0%) PrEP-indicated individuals were PrEP-prescribed. Attrition was 

highest during upstream care continuum stages (PrEP-referred and PrEP-linked). A majority 

(69.7%) of those PrEP-linked were PrEP-evaluated, and most (83.2%) of those PrEP-

evaluated were PrEP-prescribed. We found significant differences in PrEP implementation 

and delivery by race/ethnicity, gender, and priority populations. NH-Blacks had the lowest 

care continuum progression rates, were significantly less likely than NH-whites to be PrEP-

prescribed, and were underrepresented at each stage relative to the racial/ethnic composition 

of new HIV diagnoses. MSM had the highest levels of care continuum progression. Nearly 

one-in-five (18.7%) MSM in the program were PrEP-prescribed.

Our results corroborate existing evidence that achieving Ending the HIV Epidemic 

goals for reducing HIV incidence may require significant improvement in PrEP care 

engagement.24–27 Our findings that fewer than one-in-ten PrEP-indicated individuals and 

one-in-five MSM were PrEP-prescribed are similar to a recent studies estimating PrEP 

use among PrEP-indicated U.S. adults (6%),10 and among MSM in Seattle,28 Australia,29 

Chicago,30 New York City,31 and Tennessee (Range: 11–28%).18 Other studies have 

found similarly low PrEP prescription levels among transgender, PWID and heterosexual 

populations.18, 20–22, 32 Encouragingly, a large volume of individuals received HIV 

prevention services through the project, one-third of whom were identified as being at 

elevated HIV acquisition risk, and therefore, PrEP-indicated. Also encouraging is the large 

volume of individuals who were PrEP-referred. These results suggest that important HIV 

priority populations can be accessed for HIV prevention and delivered information about 

PrEP, though much work remains to improve PrEP uptake among these individuals.
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One bright spot was that when controlling for age and gender or for age and priority 

population, race/ethnicity was not significantly associated with PrEP-referral, linkage or 

evaluation. However, observed racial/ethnic disparities in PrEP-prescription corroborates 

previous work,19–22 Observed stark differences in the racial/ethnic composition of 

individuals across the care continuum compared to that of new HIV diagnoses are especially 

concerning. Other studies have identified complex reasons for these disparities, which 

include social and structural barriers such as poverty, systemic racism, stigma and medical 

mistrust.33–37 If these observed disparities continue, we may inadvertently exacerbate 

existing local disparities in HIV incidence.5 Notably, a disproportionately low number of 

NH-Blacks were identified as PrEP-indicated. Most of these individuals were heterosexual. 

Given increased focus of PrEP uptake among MSM, It is possible that among heterosexual 

individuals, providers did not assess for PrEP indication and/or these individuals were more 

reluctant to disclose risk information. It is also possible that, given the extent of new HIV 

diagnoses among heterosexuals locally, common criteria used to identify heterosexual PrEP 

candidates may be too stringent, and therefore, may also exacerbate existing disparities. 

Future work should focus on exploring expanded criteria to identify additional individuals 

who may benefit from PrEP.

Another bright spot was that the project may be meeting local PrEP needs among AYA 

and younger adults. Multivariable regression modeling showed no differences by age in 

care continuum progression. Also, relative to the age composition of new HIV diagnoses, 

AYA and younger adults were overrepresented at each care continuum stage with some 

differences among AYA; however, this also suggests that older adults were underrepresented 

throughout the care continuum. Care should be taken to ensure PrEP is promoted among 

older adults who may be at risk for HIV acquisition.

A third bright spot was that the majority of PrEP-linked individuals were PrEP-evaluated, of 

whom most were PrEP-prescribed. Across all demographic groups and priority populations, 

the highest attrition occurred between the referral and linkage stages. Consistent with our 

findings, other settings have reported larger attrition rates during upstream compared to 

downstream care continuum stages. 18, 31, 38, 39 Though some individuals may not be 

interested in PrEP as a prevention measure, the magnitude of our observed attrition rate at 

this stage suggests substantial barriers to PrEP-linkage remain. These barriers may be related 

to behavioral or psychosocial factors that need to be addressed to improve PrEP linkage. 

Increased engagement with clients, perhaps though navigators, to address potential concerns 

about PrEP at the time of HIV testing or PrEP referral also could be explored. A third 

possible solution could be implementation of PrEP on-demand. Future work should focus on 

identifying and addressing reasons for attrition during pre-linkage stages.

Our observed levels of documented PrEP referrals were lower than expected. An ad hoc 

analysis showed that the lower than expected referral rate was driven by lower referral rates 

at the two high volume clinical sites. This could be partially explained by differences in 

data collection tools between sites. At all but these two sites, a specific paper “intake” 

form was used which flagged PrEP-indicated individuals to remind the provider or testing 

counselor that an individual should be referred for PrEP. In the two high-volume clinics 

where the “intake form” was incorporated directly into the electronic medical record 
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system, did not include the “PrEP-indicated” flag. The extent to which differences in 

referral rates can be attributed to this structural difference is unknown; however, it may 

be something interesting to pursue to improve PrEP referral rates. Our findings also 

suggest that, relative to community need, the project also underperformed with respect to 

heterosexual men and women and PWID. Barriers and facilitators to PrEP care engagement 

among heterosexual populations, particularly women and PWID remains understudied. 

Black women, in particular, suffer disproportionately high HIV burdens.1 Much attention 

has been paid to increasing PrEP use among MSM. However, increased focus on barriers 

and facilitators to PrEP care engagement among women at elevated HIV risk are urgently 

needed to prevent exacerbating disparities among NH-Black women.

There are several important limitations to this analysis. Demographic, sexual behavior and 

substance use information was self-reported and subject to social desirability bias. There 

was also more complete data among individuals who progressed to downstream stages 

(PrEP-linked, PrEP-evaluated and PrEP-prescribed), and our analysis may underestimate 

the proportion of PrEP-indicated and overestimate the proportion of PrEP-prescribed 

individuals. Two sites required client consent before abstracting information for project 

evaluation, with PrEP-prescribed individuals most likely to provide consent; this may lead 

to overestimation of true care continuum progression rates. Information on individuals 

newly HIV-diagnosed was used as a proxy for unmeasurable incident HIV. In particular, 

transgender status in HIV surveillance data may be underestimated. Compositional 

differences between those with incident HIV and those newly HIV-diagnosed may have 

led to erroneous conclusions. It is possible our results reflect differences in the underlying 

clinical populations compared to those newly HIV-diagnosed. Comparison of individuals 

newly HIV-diagnosed at participating sites were younger and more likely to be MSM and 

transgender than those diagnosed at other clinics. However, sensitivity analyses restricting 

the comparison group to those newly HIV-diagnosed in participating clinics revealed similar 

trends to our overall analyses. Finally, participating sites were experienced in providing HIV 

care and prevention services and our results may not be generalizable to other healthcare 

settings.

Reducing population-level HIV incidence depends on increasing PrEP use among those at 

highest HIV acquisition risk. This analysis of a large city-wide demonstration project in one 

city with a severe HIV epidemic showed promise in meeting this goal. It also identified 

substantial gaps in PrEP delivery and implementation, particularly at the point between PrEP 

referral and linkage, and significant disparities in PrEP care engagement, among NH-Blacks, 

women, and PWID. Future work should focus on identifying individual- and provider-level 

barriers and facilitators to inform interventions to address these service gaps and ultimately, 

reduce population level HIV incidence.

Acknowledgements

The IMPACT Partner Collaborative (Kathleen Page M.D., Baltimore City Health Department, Baltimore, MD; 
Maisha Davis LCSW-C, Chase Brexton Health Services, Baltimore, MD; Patrick Ryscavage, M.D., Department 
of Medicine, University of Maryland School of Medicine, Baltimore, MD; Joyce Leitch Jones M.D., M.S., 
Department of Medicine, Johns Hopkins School of Medicine, Baltimore, MD; Jason Farley Ph.D., M.P.H., ANP-
BC, FAAN, AACRN, Department of Community Public Health, Johns Hopkins School of Nursing, Baltimore, 

Schumacher et al. Page 9

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2022 August 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



MD; Renata Arrington-Sanders M.D., M.P.H., Sc.M., Department of Pediatrics, Johns Hopkins School of Medicine, 
Baltimore, MD; Vicki Tepper Ph.D., Department of Pediatrics, University of Maryland, Baltimore, MD)

Sources of Support:

This study was supported by the Centers for Disease Control and Prevention grants entitled Understanding Syphilis 
Transmission in the United States (1U01PS005171–01; CMS, EF, AG, JMJ), Health Department Demonstration 
Projects for Comprehensive Prevention, Care, Behavioral Health, and Social Services for Men Who Have Sex with 
Men of Color at Risk for and Living with HIV Infection (PS15–1509, CMS, XT, AC, EF, AP, AG, JJ, KP, MD, 
PR,JLJ, JF,RAS,VT), Health Department Demonstration Projects to Reduce HIV Infections and Improve Health 
Outcomes for Men Who Have Sex with Men of Color at Risk for and Living with HIV Infection (PS15–1506, 
CMS, XT, AC, EF, AP, AG, JJ, KP, MD, PR,JLJ, JF,RAS,VT), and the STD Surveillance Network (PS13–1306, 
CMS, AG).

REFERENCES

1. Centers for Disease Control and Prevention. HIV Surveillance Report, 2018 (Updated). 2020; Vol 
31. May 2020.

2. U.S. Census Bureau Population Division. Annual Estimates of the Resident Population by Sex, 
Race, and Hispanic Origin for the United States: April 1, 2010 to July 1, 2019. 2020.

3. U.S. Census Bureau Population Division. Annual County Resident Population Estimates by Age, 
Sex, Race and Hispanic Origin, April 1, 2010 to July 1, 2019. 2020.

4. Maryland Department of Health. Unpublished Data.

5. Beyrer C, Baral SD, Collins C, et al. The global response to HIV in men who have sex with men. 
Lancet. 2016;388(10040):198–206. doi: 10.1016/S0140-6736(16)30781-4. [PubMed: 27411880] 

6. U.S. Department of Health and Human Services. Ending the HIV Epidemic: A Plan for America. 
cdc.gov/endhiv/docs/ending-HIV-epidemic-overview-508.pdf.

7. Grant RM, Lama JR, Anderson PL, et al. Preexposure chemoprophylaxis for HIV prevention in men 
who have sex with men. N Engl J Med. 2010;363(27):2587–2599. doi: 10.1056/NEJMoa1011205. 
[PubMed: 21091279] 

8. Thigpen MC, Kebaabetswe PM, Paxton LA, et al. Antiretroviral preexposure prophylaxis for 
heterosexual HIV transmission in Botswana. N Engl J Med. 2012;367(5):423–434. doi: 10.1056/
NEJMoa1110711. [PubMed: 22784038] 

9. Baeten JM, Donnell D, Ndase P, et al. Antiretroviral prophylaxis for HIV prevention in heterosexual 
men and women. N Engl J Med. 2012;367(5):399–410. doi: 10.1056/NEJMoa1108524. [PubMed: 
22784037] 

10. Siegler AJ, Mouhanna F, Giler RM, et al. The prevalence of pre-exposure prophylaxis use and 
the pre-exposure prophylaxis-to-need ratio in the fourth quarter of 2017, United States. Ann 
Epidemiol. 2018;28(12):841–849. doi: S1047–2797(18)30107–8 [pii]. [PubMed: 29983236] 

11. Jenness SM, Maloney KM, Smith DK, et al. Addressing Gaps in HIV Preexposure Prophylaxis 
Care to Reduce Racial Disparities in HIV Incidence in the United States. Am J Epidemiol. 
2019;188(4):743–752. doi: 10.1093/aje/kwy230. [PubMed: 30312365] 

12. Goedel WC, King MRF, Lurie MN, Nunn AS, Chan PA, Marshall BDL. Effect of Racial Inequities 
in Pre-exposure Prophylaxis Use on Racial Disparities in HIV Incidence Among Men Who Have 
Sex With Men: A Modeling Study. J Acquir Immune Defic Syndr. 2018;79(3):323–329. doi: 
10.1097/QAI.0000000000001817. [PubMed: 30044303] 

13. Kelley CF, Kahle E, Siegler A, et al. Applying a PrEP Continuum of Care for Men Who Have Sex 
With Men in Atlanta, Georgia. Clin Infect Dis. 2015;61(10):1590–1597. doi: 10.1093/cid/civ664. 
[PubMed: 26270691] 

14. Kanny D, Jeffries WL, Chapin-Bardales J, et al. Racial/Ethnic Disparities in HIV Preexposure 
Prophylaxis Among Men Who Have Sex with Men - 23 Urban Areas, 2017. MMWR Morb Mortal 
Wkly Rep. 2019;68(37):801–806. doi: 10.15585/mmwr.mm6837a2.

15. Chan PA, Glynn TR, Oldenburg CE, et al. Implementation of Preexposure Prophylaxis for 
Human Immunodeficiency Virus Prevention Among Men Who Have Sex With Men at a New 
England Sexually Transmitted Diseases Clinic. Sex Transm Dis. 2016;43(11):717–723. doi: 
10.1097/OLQ.0000000000000514. [PubMed: 27893604] 

Schumacher et al. Page 10

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2022 August 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://cdc.gov/endhiv/docs/ending-HIV-epidemic-overview-508.pdf


16. Serota DP, Rosenberg ES, Lockard AM, et al. Beyond the Biomedical: Preexposure Prophylaxis 
Failures in a Cohort of Young Black Men Who Have Sex With Men in Atlanta, Georgia. Clin 
Infect Dis. 2018;67(6):965–970. doi: 10.1093/cid/ciy297. [PubMed: 29635415] 

17. Fallon SA, Park JN, Ogbue CP, Flynn C, German D. Awareness and Acceptability of Pre-
exposure HIV Prophylaxis Among Men Who have Sex with Men in Baltimore. AIDS Behav. 
2017;21(5):1268–1277. doi: 10.1007/s10461-016-1619-z. [PubMed: 27873081] 

18. Brantley ML, Rebeiro PF, Pettit AC, et al. Temporal Trends and Sociodemographic Correlates 
of PrEP Uptake in Tennessee, 2017. AIDS Behav. 2019;23(Suppl 3):304–312. doi: 10.1007/
s10461-019-02657-8. [PubMed: 31456198] 

19. Huang YA, Zhu W, Smith DK, Harris N, Hoover KW. HIV Preexposure Prophylaxis, by Race and 
Ethnicity - United States, 2014–2016. MMWR Morb Mortal Wkly Rep. 2018;67(41):1147–1150. 
doi: 10.15585/mmwr.mm6741a3. [PubMed: 30335734] 

20. Mistler CB, Copenhaver MM, Shrestha R. The Pre-exposure Prophylaxis (PrEP) Care 
Cascade in People Who Inject Drugs: A Systematic Review. AIDS Behav. 2020. doi: 10.1007/
s10461-020-02988-x.

21. Carneiro PB, Westmoreland DA, Patel VV, Grov C. Factors Associated with Being PrEP-Naïve 
Among a U.S. National Cohort of Former-PrEP and PrEP-Naïve Participants Meeting Objective 
Criteria for PrEP Care. Arch Sex Behav. 2020. doi: 10.1007/s10508-020-01791-y.

22. Blackstock OJ, Patel VV, Felsen U, Park C, Jain S. Pre-exposure prophylaxis prescribing 
and retention in care among heterosexual women at a community-based comprehensive sexual 
health clinic. AIDS Care. 2017;29(7):866–869. doi: 10.1080/09540121.2017.1286287. [PubMed: 
28147704] 

23. Centers for Disease Control and Prevention. US Public Health Service: Preexposure prophylaxis 
for the prevention of HIV infection in the United States - 2017 Update: a clinical practice 
guideline. 2018.

24. Sullivan PS, Carballo-Dieguez A, Coates T, et al. Successes and challenges of HIV 
prevention in men who have sex with men. Lancet. 2012;380(9839):388–399. doi: 10.1016/
S0140-6736(12)60955-6. [PubMed: 22819659] 

25. Jenness SM, Goodreau SM, Rosenberg E, et al. Impact of the Centers for Disease Control’s HIV 
Preexposure Prophylaxis Guidelines for Men Who Have Sex With Men in the United States. J 
Infect Dis. 2016;214(12):1800–1807. doi: jiw223 [pii]. [PubMed: 27418048] 

26. Kasaie P, Pennington J, Shah MS, et al. The Impact of Preexposure Prophylaxis Among Men Who 
Have Sex With Men: An Individual-Based Model. J Acquir Immune Defic Syndr. 2017;75(2):175–
183. doi: 10.1097/QAI.0000000000001354. [PubMed: 28498144] 

27. Khurana N, Yaylali E, Farnham PG, et al. Impact of Improved HIV Care and Treatment on PrEP 
Effectiveness in the United States, 2016–2020. J Acquir Immune Defic Syndr. 2018;78(4):399–
405. doi: 10.1097/QAI.0000000000001707. [PubMed: 29683993] 

28. Hood JE, Buskin SE, Dombrowski JC, et al. Dramatic increase in preexposure 
prophylaxis use among MSM in Washington state. AIDS. 2016;30(3):515–519. doi: 10.1097/
QAD.0000000000000937. [PubMed: 26562845] 

29. Holt M, Lea T, Mao L, et al. Community-level changes in condom use and uptake of HIV 
pre-exposure prophylaxis by gay and bisexual men in Melbourne and Sydney, Australia: results 
of repeated behavioural surveillance in 2013–17. Lancet HIV. 2018;5(8):e448–e456. doi: S2352–
3018(18)30072–9 [pii]. [PubMed: 29885813] 

30. Morgan E, Moran K, Ryan DT, Mustanski B, Newcomb ME. Threefold Increase in PrEP Uptake 
Over Time with High Adherence Among Young Men Who Have Sex With Men in Chicago. AIDS 
Behav. 2018;22(11):3637–3644. doi: 10.1007/s10461-018-2122-5. [PubMed: 29728949] 

31. Pathela P, Jamison K, Blank S, Daskalakis D, Hedberg T, Borges C. The HIV Pre-exposure 
Prophylaxis (PrEP) Cascade at NYC Sexual Health Clinics: Navigation Is the Key to Uptake. 
J Acquir Immune Defic Syndr. 2020;83(4):357–364. doi: 10.1097/QAI.0000000000002274. 
[PubMed: 31904700] 

32. Eaton LA, Matthews DD, Driffin DD, et al. A Multi-US City Assessment of Awareness 
and Uptake of Pre-exposure Prophylaxis (PrEP) for HIV Prevention Among Black Men and 

Schumacher et al. Page 11

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2022 August 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Transgender Women Who Have Sex with Men. Prev Sci. 2017;18(5):505–516. doi: 10.1007/
s11121-017-0756-6. [PubMed: 28101813] 

33. Philbin MM, Parker CM, Parker RG, Wilson PA, Garcia J, Hirsch JS. The Promise of Pre-
Exposure Prophylaxis for Black Men Who Have Sex with Men: An Ecological Approach to 
Attitudes, Beliefs, and Barriers. AIDS Patient Care STDS. 2016;30(6):282–290. doi: 10.1089/
apc.2016.0037. [PubMed: 27220036] 

34. Cahill S, Taylor SW, Elsesser SA, Mena L, Hickson D, Mayer KH. Stigma, medical mistrust, 
and perceived racism may affect PrEP awareness and uptake in black compared to white gay and 
bisexual men in Jackson, Mississippi and Boston, Massachusetts. AIDS Care. 2017;29(11):1351–
1358. doi: 10.1080/09540121.2017.1300633. [PubMed: 28286983] 

35. Thomann M, Grosso A, Zapata R, Chiasson MA. ‘WTF is PrEP?’: attitudes towards pre-exposure 
prophylaxis among men who have sex with men and transgender women in New York City. Cult 
Health Sex. 2018;20(7):772–786. doi: 10.1080/13691058.2017.1380230. [PubMed: 28982311] 

36. Kuhns LM, Hotton AL, Schneider J, Garofalo R, Fujimoto K. Use of Pre-exposure Prophylaxis 
(PrEP) in Young Men Who Have Sex with Men is Associated with Race, Sexual Risk Behavior 
and Peer Network Size. AIDS Behav. 2017;21(5):1376–1382. doi: 10.1007/s10461-017-1739-0. 
[PubMed: 28238119] 

37. Ezennia O, Geter A, Smith DK. The PrEP Care Continuum and Black Men Who Have Sex with 
Men: A Scoping Review of Published Data on Awareness, Uptake, Adherence, and Retention in 
PrEP Care. AIDS Behav. 2019;23(10):2654–2673. doi: 10.1007/s10461-019-02641-2. [PubMed: 
31463711] 

38. Bhatia R, Modali L, Lowther M, et al. Outcomes of Preexposure Prophylaxis Referrals From 
Public STI Clinics and Implications for the Preexposure Prophylaxis Continuum. Sex Transm Dis. 
2018;45(1):50–55. doi: 10.1097/OLQ.0000000000000690. [PubMed: 28876282] 

39. Hojilla JC, Vlahov D, Crouch PC, Dawson-Rose C, Freeborn K, Carrico A. HIV Pre-exposure 
Prophylaxis (PrEP) Uptake and Retention Among Men Who Have Sex with Men in a Community-
Based Sexual Health Clinic. AIDS Behav. 2018;22(4):1096–1099. doi: 10.1007/s10461-017-2009-
x. [PubMed: 29243109] 

Schumacher et al. Page 12

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2022 August 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 1. HIV Pre-Exposure Prophylaxis (PrEP) Care Continuum Outcomes,1 Baltimore City 
Maryland, September 30, 2015 – September 29, 2019.
1PrEP care continuum outcome definitions:

Screened: received HIV screening and/or assessed for HIV acquisition risk.

Indicated: based on U.S. Centers for Disease Control PrEP guidelines and local 

epidemiology and includes individuals who: were cisgender gay, bisexual or other man 

who has sex with men (MSM); were transgender; or reported needle sharing (past 12m), a 

sex partner living with HIV (past 12m), buying or selling sex (past 12m), ≥ 2 episodes of 

HIV post-exposure prophylaxis (past 12m), previous syphilis, gonorrhea or rectal chlamydia 

diagnosis (past 3m).

Referred: received information on how to obtain PrEP and/or direct referral to a PrEP 

provider.

Linked: received navigation and/or clinical services related to PrEP at a participating site.

Clinically evaluated: received a clinical exam for PrEP at a participating site.

Prescribed: PrEP prescription documented.

Percentages represent proportion in each stage progressing to the next stage. For example, 

56.8% of PrEP indicated individuals were PrEP referred.
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