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Abstract

Objective: Dissemination of pre-Exposure Prophylaxis (PrEP) is a priority for reducing new HIV
infections, especially among vulnerable populations. However, there are limited data available on
PrEP discontinuation following initiation, an important component of the PrEP cascade.

Design: Patients receiving PrEP within the San Francisco Department of Public Health Primary
Care Clinics (SFPCC) are included in a PrEP registry if they received a PrEP prescription, were
not receiving post-exposure prophylaxis, and not known to be HIV positive.
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Methods: We calculated PrEP discontinuation for patients initiating PrEP at any time from
January 2012 to July 2017 and evaluated their association with demographic and risk variables
using Cox regression analysis.

Results: Overall, 348 patients received PrEP over the evaluation period. The majority (84%)
were men, and the cohort was racially/ethnically diverse. The median duration of PrEP use was 8.3
months. In adjusted analysis, PrEP discontinuation was lower among older patients (aHR 0.89;
95% CI: 0.80-0.99; p=0.03); but higher among Black patients (compared with White patients)
(@aHR 1.87; 95 %Cl: 1.27-2.74; p=0.001), patients who inject drugs (aHR 4.80; 95%CI 2.66-8.67;
p<0.001), and transgender women who have sex with men (compared with men who have sex with
men) (aHR 1.94; 95%Cl: 1.36-2.77; p<0.001).

Conclusion: Age, racial/ethnic, and risk category disparities in PrEP discontinuation were
identified among patients in a public-health funded primary care setting. Further efforts are needed
to understand and address PrEP discontinuation among priority populations to maximize the
preventive impact of PrEP, and reverse HIV-related disparities at a population level.

Keywords
PrEP discontinuation; racial/ethnic disparities

Introduction

Pre-exposure prophylaxis has been shown to have high efficacy in HIV prevention in several
clinical trials and clinical cohorts.l1=71 In the US, although PrEP uptake is increasing each
year, uptake has been lower among Black and Latino patients than White patients in
demonstration projects, clinical cohorts, and national reviews of pharmacy records.[7-111
Similar disparities in adherence rates and PrEP discontinuation were observed in the US
PrEP Demo project.[12]

Continued PrEP use over time is an important step in the PrEP continuum, but there are
limited data about PrEP discontinuation rates, particularly within primary care settings with
diverse patient populations. In a Kaiser study of 972 patients who initiated PrEP,
approximately 30% discontinued PrEP during the 3 year study follow-up period.[X3] In this
clinical cohort, the risk of discontinuation was highest among women and those with a
history of alcohol use. Similar discontinuation rates were noted in another clinical cohort of
PrEP users within a San Francisco sexual health clinic.[*4] In an LGBT focused health center
in Chicago, only 43% were still in care after 12 months, with uninsured patients less likely
retained in care.[5] However, these cohorts were in clinical settings focused on PrEP, and
not necessarily reflective of patients in general primary care practice. Furthermore, both
cohorts were nearly all men and approximately 70% White, not reflecting the racial/ethnic
demographics of new HIV diagnoses in the US.[16] As PrEP dissemination expands, more
data are needed on implementation within primary care settings with diverse patient
populations.[17. 18]

In this study, we assessed PrEP discontinuation rates among individuals who initiated PrEP
within the San Francisco Department of Public Health Primary Care Clinics (SFPCC), an
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integrated safety-net primary care network that provides care for uninsured and publically-
insured patients within San Francisco. We evaluated PrEP use and factors associated with
PrEP discontinuation among patients who initiated PrEP from 2012-2017.

Patients receiving PrEP within the SFPCC were initiated on PrEP by their primary care
providers within one of 14 primary care clinics. PrEP initiation, prescription refills (filled
through the patient’s preferred commercial or community pharmacy), adherence counseling
and follow-up visits, and laboratory testing was determined by the prescribing clinician.
Clinical PrEP guidelines were developed in 2015 to support PrEP implementation including
recommendation for quarterly laboratory testing, and clinic follow-up, and management of
adverse events. Standard patient retention practices varied between clinics, and included
follow-up phone outreach for patients with missed visits, but not proactive outreach for those
with overdue visits or laboratory testing. All of the patients receiving PrEP are included in a
registry to monitor PrEP use and related outcomes. The study was reviewed and approved by
the University of California, San Francisco Institutional Review Board.

Patients were included in this study if they received PrEP at one of 14 SFPCC clinics and
met the following criteria based on medical record review: 1) verified to have been provided
a PrEP prescription by a clinician; 2) were not receiving post-exposure prophylaxis; and 3)
were not known to be HIV infected through surveillance reporting or SFDPH laboratory
testing. Patients initiating PrEP from January 15t, 2012 through December 315, 2016, with
follow-up through July 2017 were included in this analysis. We obtained dates of PrEP
initiation and discontinuation, age and race/ethnicity, insurance and housing status, self-
reported substance use, mental health disorders, visit data, and PrEP prescription data via
electronic health record abstraction. Race/ethnicity was reported as a single categorical
variable based upon the availability of the data within the electronic health record. PrEP
indication was collected through chart review and classified into the following exclusive
categories: sero-different relationship, men who have sex with men (MSM), people who
inject drugs (PWID), transgender women who sex with men (TGWSM), or high-risk
heterosexual.

Mental health diagnoses recorded for patients included anxiety, depression, post-traumatic
stress disorder (PTSD), schizophrenia. and bipolar disorder; the latter two were considered
serious mental illness (SMI). Data were captured on stimulant use (any amphetamine or
cocaine/crack use mentioned by a medical provider) and heavy alcohol use (mention of
heavy or disordered alcohol use by a medical provider) if it was reported in the medical
chart. Patients with documentation from a provider of homelessness or unstable housing
were classified as having housing instability.

PrEP panel management and patient navigation support were initiated at four of the 14
SFPCC clinics evaluated in this study starting in November of 2015. The primary care-based
PrEP navigators within SFPCC were placed within four clinics: two youth clinics, an HIV
care clinic which expanded to provide PrEP, and an LGBT clinic with embedded youth and
transgender clinic services. The PrEP navigators provided ongoing support and active
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outreach for patients who initiated PrEP and referrals to case management and other services
as needed at two of the clinics, while pharmacists provided panel management (use of clinic
registries to monitor patients who were due for visits, laboratory testing, or refills) without
active outreach at the others. The navigators and/or the pharmacists at these clinics
proactively reached out to patients on PrEP for upcoming (or overdue) clinical or laboratory
visits, and supported patients to schedule and attend these visits. They also used clinic
registries of patients who initiated PrEP to provide insurance support, adherence counseling,
and laboratory and visit adherence support through in-person and telephone visits. Periods of
PrEP use beginning after 11/1/2015 among patients at the four participating clinics were
considered covered by panel management and patient navigation support. Patients in clinics
without patient navigation received follow-up per provider and clinic procedures.

PrEP discontinuation was defined as either a documented discontinuation by a medical
provider or a PrEP prescription gap of >90 days. Patients who were lost to follow-up were
considered as discontinuing PrEP. Follow-up for discontinuation was censored at the end of
July 2017. Kaplan-Meier plots were used to describe time from the beginning of each period
of PrEP use to the first discontinuation, both overall and by race/ethnicity. Cox models with
robust standard errors were used to assess correlates of earlier discontinuation. A total of
444 PrEP use periods among 348 patients were considered in the analysis reflecting that
patients who discontinued PrEP could restart PrEP. All analyses were implemented using
Stata Version 15.1 (Stata Corp, College Station, TX).

Overall, 348 patients initiated PrEP during the observation period and had complete data for
this analysis (Table 1). The majority were male sex at birth (84%), and the sample was
ethnically/racially diverse with 39% White, 27% Latinx, and 12% Black patients. MSM
comprised the most common PrEP indication (66%), although TGWSM accounted for 13%,
16% were in a sero-different relationship, and 4.9% were identified as high-risk
heterosexual. Only two patients had a PrEP indication of PWID. Nearly one quarter of the
sample had at least one gap in PrEP use after initiation, and the most common reason was
being lost to follow-up (46%). Other reasons included missed visits or laboratory testing
(44%), medication cost (12%), and decreased HIV risk (10%); there was no documented
reason for 16% of gaps. More than three-fourths of the patients accessing PrEP had public
insurance (Medicaid or Medicare) and 14% were uninsured; 12% had documented housing
instability by a provider. Nearly half of the patients had a provider-documented mental
health diagnosis, including 10% who had an SMI. Access to patient navigation services was
available for approximately one quarter of the PrEP follow-up time in this analysis.

The median duration of PrEP use before discontinuation was 250 days (8.3 months) (Table 2
and Figure 1A). Black patients had much shorter durations of PrEP use compared with
White patients (120 days vs 330 days) (Table 2 and Figure 1B). In adjusted analysis, older
age was associated with a lower risk of having a gap in PrEP [adjusted Hazard Ratio (aHR)
per decade of age 0.89; 95% Confidence Interval (Cl): 0.80-0.99; p=0.03] (Table 3).
Compared with White patients, Black patients were the only racial/ethnic group with a
significantly higher risk of discontinuing PrEP (aHR 1.87; 95 %Cl: 1.27-2.74; p=0.001).
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Patients who started PrEP with an indication of PWID (aHR 4.80; 95%Cl 2.66-8.67,
p<0.001), or who were TGWSM (aHR 1.94; 95%CIl: 1.36-2.77; p<0.001) were more likely
to discontinue PrEP compared with MSM. Patients who reported a history of illicit drug use
were also more likely discontinue PrEP (aHR 1.55; 95% CI: 1.18-2.02; p=0.001) compared
with patients with no history of illicit drug use. Panel management and PrEP navigation was
not significantly associated with fewer PrEP discontinuations (aHR 1.23; 95% CI: 0.88—
1.72; p=0.23).

Discussion

In this diverse cohort of primary care-based patients with multiple concomitant challenges
such as housing instability, substance use and mental illness, PrEP discontinuation rates
were higher than have been reported in research-based and specialty PrEP programs. PrEP
discontinuation was higher for younger, Black, substance using, and TGWSM patients who
are under-represented in published PrEP demonstration projects, but over-represented among
new HIV diagnoses in the US. This is the first report demonstrating racial/ethnic differences
in PrEP discontinuation among diverse patients in a safety-net primary care setting, where
PrEP expansion has been a major focus for implementation. In our analysis, PrEP panel
management with patient navigation was not associated with lower rates of PrEP
discontinuation.

Although lower PrEP uptake and persistence has been previously reported among Black
patients and youth in other PrEP demonstration projects and clinical settings in the US, these
observations were all made in sexual health or specialty clinics.[3: 19 201 |n the US PrEP
Demonstration project, conducted at two sexual health clinics and a LGBT community
health center, PrEP retention was also noted to be lower among Black compared with White
participants during the 12 months of follow-up.[*2] Structural and social barriers such as
stigma, medical mistrust, and perceived racism have been identified as important barriers for
PrEP uptake, and likely impact PrEP continuation as well.[21. 22] Even after adjusting for
important individual factors in our analysis, disparities in PrEP discontinuations persist
indicating social and structural barriers must better addressed to support Black patients
continuing PrEP.

PWID had a high risk of PrEP discontinuation in this study, although only two patients were
started on PrEP for this indication. PWID risk is a PrEP indication based on the Centers for
Disease Control and Prevention PrEP guidelines; however there is little implementation data
with this risk group. Our findings are similar to the data on lower HIV care engagement
among PWID, suggesting that PWID need additional support across the HIV care and
prevention continuum.[23] Leveraging the experience from HIV treatment and prevention
programs, integrating PrEP retention support into syringe access services, offering it in
combination with methadone maintenance programs, or buprenorphine (in a primary care
setting); and providing support for housing and other social needs have the potential to
improve outcomes.[24] Similarly, TGWSM also had a high of risk of PrEP discontinuation
among our cohort of patients. Many of the prior clinical trials and demonstration projects
enrolled a low proportion of trans women, limiting the ability to understand factors
associated with PrEP uptake and discontinuation in this population. Community concerns
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such as lack of targeting of PrEP for trans women, and the potential for drug-drug
interactions with feminizing hormones, have been identified as potential barriers to PrEP
uptake, while integration of PrEP within gender-affirming healthcare settings is a potential
facilitator for PrEP engagement.[25-27] These factors may also impact PrEP retention and
discontinuation

Our analysis demonstrated that clinics with PrEP panel management or patient navigation
did not have lower rates of PrEP discontinuations. Panel management, with associated
registries, have been used as part of chronic disease management for several conditions
including diabetes and cardiovascular disease.[28] While the use of registries as part of
quality improvement for diabetes management has been shown to be useful, one study
suggests that impact is limited without attention to specific clinical actions.[2%] For example,
in one study, improvements were made in diabetes screening, but without improvements in
glycemic or blood pressure control. In the SFPCC, panel management was variably
implemented within the different clinical settings by either patient navigators or a
pharmacist, and further research into components of PrEP management that may lead to
improved outcomes (eg., outreach to patients who missed appointments or follow-up
laboratory testing) is needed. It is also possible that underlying systemic challenges at these
clinics (e.g., not having integrated laboratory services or not having the ability to make
follow-up appointments while in clinic), may also have contributed to the lack of
improvement seen.

This analysis has several limitations. The number of patients accessing PrEP was relatively
small in this clinical dataset compared with other clinical PrEP programs.[12-14] This may be
because of patients’ ability to access sexual health services, including PrEP, through local
municipal STD or a community-based sexual health clinic in San Francisco, allowing them
to bypass receiving PrEP from their primary care provider. However, the population of PrEP
patients in this study is more diverse (racially/ethnically and by PrEP indication) than
reported in many other clinical settings, and is more reflective of the populations most at risk
for HIV in the US. Another limitation was the use of electronic medical record review to
identify patient cofactors. Because of variabilities in ascertainment and documentation by
medical providers, reporting of these certain variables may be incomplete. Furthermore, a
substantial proportion of patients were lost to follow-up over the study period. The causes
for this lack of follow-up are likely variable and may include insurance change, relocation,
seeking care elsewhere, and disengagement in care, although these reasons were rarely
documented in the medical record. Because all patients lost to follow-up were classified as
having discontinued PrEP, we may have biased our findings toward higher estimates of PrEP
discontinuation if, in fact, patients continued PrEP outside of the SFPCC. Finally, we
assumed that patients initiating PrEP were at ongoing risk for HIV throughout the evaluation
period. Through the medical record review, we were not able to assess if PrEP
discontinuations were secondary to decreases in HIV risk, and therefore appropriate
discontinuations. SFPCC clinical guidelines encouraged providers to discuss HIV risk
factors and assess ongoing need for PrEP through shared decision-making. However, many
patients discontinued PrEP without consulting their providers and objective assessments of
HIV risk were not always available or documented in the medical record.
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We found that PrEP discontinuation was high among a diverse primary care-based cohort of
patients receiving PrEP, with significant disparities among populations disproportionally
impacted by HIV. Additional data are needed to understand patient, provider, and structural
factors associated with PrEP discontinuation and interventions to support PrEP use for
patients at risk for HIV.

This study was supported by a supplement to National Institutes of Health ROIMH109320 (PI: Buchbinder), and
K23MH104116 (PI: Scott)
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Figure 1:

Overall Pre-exposure prophylaxis use over time (A) and by race/ethnicity (B) within San
Francisco Department of Public Health primary care clinics.
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Table 1:

Demographic, patient, clinic, and provider characteristics of patients initiating Pre-exposure prophylaxis
(PrEP) within the San Francisco Department of Public Health primary care clinics.

Variable N (%)
N=348
Patient
Birth Sex
Male 293 (84)
Female 55 (16)
Age (median, IQR) 35 (28-45)

Race/Ethnicity

White 135 (39)
Black 42 (12)
Latino 93 (27)
Asian 28 (8)
Other 50 (14)

PreP Indication

Men who have sex with men 230 (66)
Sero-different couple 55 (16)
Transgender women who have sex with men 44 (13)
Injection Drug Use 2(1)
High-risk heterosexual 17 (5)
Insurance
Private 27 (8)
Public (Medicaid or Medicare) 273 (78)
Uninsured 48 (14)
Housing instability 43 (12)

Mental Health Diagnosisl

None 183 (53)
Anxiety 31(9)
Depression 77 (22)
Post-traumatic Stress Disorder 23 (7)

Severe mental illness (Bipolar or Schizophrenia) | 34 (10)

Heavy Alcohol U591 61(18)
Illicit substance use (heroin, cocaine, or meth)‘Z 55(16)
Clinic and Provider
PrEP Panel Management or patient navigation 1142(26)
Number of PrEP patients seen by provider
1 66 (19)
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N=348
2-5 116 (33)
>5 169 (48)
PrEP Initiation and Persistence

PrEP Initiation Year
2012-2014 66 (19
2015 114 (33)
2016 164 (47)

Number of gaps in PrEP u593
0 264 (76)
1 72 (21)
2 12 (3)

1 . . . .
Based on provider assessment as documented in the patient medical record.

ZOf 444 PrEP use periods

3Gaps were defined as interruptions of =90 days in PrEP use.
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Table 2:

Page 12

Median days of PrEP use prior to discontinuation by demographics, PrEP indication, substance use, and PrEP

panel management or patient navigation within San Francisco Department of Public Health primary care

clinics.”
Median Days
Variable (95% Confidence Interval)
Overall 250 (210 - 310)
Age
<25 90 (82 - 222)
25-39 226 (188 —292)
40-54 360 (231 -391)
55+ 382 (179 — 450)

Race/Ethnicity

White 330 (280 — 379)
Black 120 (90 — 171)
Latino 188 (127 - 270)
Asian 360 (211 ---)
Other 217 (120 — 346)

PreP Indication

Men who have sex with men

292 (222 - 347)

Sero-different couple

331 (183 - 391)

Transgender women who have sex with men

120 (69 - 178)

Injection Drug Use

30 (30---)

High-risk heterosexual

350 (85— --)

Ilicit substance use

Yes

178 (120 — 239)

No

285 (221 - 343)

PrEP Panel Management or patient navigation

Yes

161 (114 - 222)

No

298 (228 - 347)

*
Discontinuation was defined as either a documentation of discontinuation by a medical provider or a PrEP prescription gap of >90 days.
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Table 3:

Unadjusted and adjusted analysis of variables associated with discontinuations in Pre-exposure Prophylaxis
use within San Francisco Department of Public Health primary care clinics.*
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Unadjusted Adjusted
Variable Hazard Ratio p-value Hazard Ratio p-value
Patient
Birth Sex
Male (ref) -
Female 1.18 (0.86-1.62) | 0.30 -
Age (per 10 years) 0.85(0.77-0.95) | 0.004 | 0.89(0.80-0.99) | 0.03
Race/Ethnicity
White (ref) (ref)
Black 2.00 (1.38-2.89) | <0.001 1.87 (1.27-2.74) | 0.001
Latino 1.26 (0.94-1.70) | 0.12 1.08 (0.79-1.48) | 0.62
Asian 0.80 (0.53-1.21) | 0.30 0.73 (0.40-1.18) | 0.20
Other 1.31(0.92-1.85) | 0.13 1.20 (0.84-1.72) | 0.32
PrEP Indication
Men who have sex with men (ref) (ref)
Sero-different couple 1.02 (0.76-1.36) | 0.92 0.92 (0.68-1.25) | 0.60
Transgender women who have sex with men 2.04 (1.44-2.91) | <0.001 1.94 (1.36-2.77) | <0.001
Injection Drug Use 5.21 (2.55-10.6) | <0.001 | 4.80(2.66-8.67) | <0.001
High-risk heterosexual 1.14 (0.61-2.14) | 0.68 0.84 (0.40-1.74) | 0.64
Insurance
Private (ref) -
Public (Medicaid or Medicare) 0.99 (0.66-1.48) | 0.95 -
Uninsured 1.18 (0.73-1.92) | 0.50 -
Housing instability 1.16 (0.83-1.60) | 0.39 -
Mental Health Diagnosisl
None (ref) -
Anxiety 0.92 (0.59-1.44) | 0.73 -
Depression 0.97 (0.73-1.28) | 0.81 -
Post-traumatic Stress Disorder 0.94 (0.57-1.54) | 0.79 -
Severe mental illness (Bipolar or Schizophrenia) | 1.38 (0.96-1.98) | 0.08 -
Heavy Alcohol Use‘Z 1.07(081-1.43) | 062 .
Ilicit substance use (heroin, cocaine, or meth)1 159(1.23-2.05) | <0.001  155(1.18-2.02) | 0.001
Clinic and Provider
PrEP Panel Management or patient navigation 1.48 (1.14-1.92) | 0.003 1.23(0.88-1.72) | 0.23
Number of patients seen by provider
1 (ref) (ref)
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Unadjusted Adjusted
Variable Hazard Ratio p-value Hazard Ratio p-value
2-4 1.08 (0.74-1.56) | 0.69 1.00 (0.68-1.47) | 0.93
>4 1.35 (0.98-1.86) | 0.07 1.05 (0.74-1.50) | 0.77
PrEP Initiation and Persistence
PrEP Initiation Year
2012-2014 (ref) (ref)
2015 1.35(0.99-1.84) | 0.06 1.15(0.83-1.59) | 0.40
2016 1.63 (1.19-2.24) | 0.003 1.19 (0.81-1.75) | 0.36

Discontinuation was defined as either a documentation of discontinuation by a medical provider or a PrEP prescription gap of >90 days. PrEP

discontinuation was evaluated using repeated measures.

1 . . . .
Based on provider assessment as documented in the patient medical record.
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