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Abstract

Background: Preexposure prophylaxis (PrEP) is efficacious fbY pirevention. Black Men

who have Sex with Men (MSM) accounted for the latgeoportion of new HIV diagnoses in

the U.S relative to other racial/ethnic groups.dRIMSM who use substances are at an increased
risk for HIV infection and are ideal candidates R¥EP, but barriers to maintaining PrEP
adherence remain a concern. We assessed whetis¢arstdbuse behaviors are associated with

initiation and adherence to PrEP among a samdBack MSM in the U.S.

Methods: Data for this analysis comes from the HIV Prevenfioails Network Study 073

(HPTN 073). Substance use behaviors — includinghal; marijuana, poppers (i.e. alkyl nitrites)
and stimulants (i.e. methamphetamine/cocaine us&)ding use of these substances
before/during condomless anal intercourse (CAl)erenassessed longitudinally via self-report.
PreP adherence was assessed by pharmacologioad iesblood. Generalized estimating
equations were used to evaluate association betswdrstance use behaviors and PrEP initiation

and adherence.

Results: Among 226 HIV-negative Black MSM, the majority (6)%ere 25+ years of age.
Most of the substance use behaviors, were notfgignily associated with PrEP initiation or
adherence. However, stimulant use before/duringWas significantly associated with lower
odds of PrEP adherence (Adjusted odds ratio=02% €nfidence interval=0.07, 0.61;

p=<0.01).



Conclusions. These findings suggest that PrEP adherence idfeasnong Black MSM who
use substances. However, Black MSM who engagénmulsint use before/during CAI may
present a unique group for additional study anghertpwith enhanced behavioral health and

support services.

Keywords: HIV; Pre-exposure prophylaxis; adherence; Black mvbo have sex with men

Introduction

In 2018, Black Men who have Sex with Men (Black M)Saccounted for the largest
proportion of new HIV diagnosis (38%) relative tespianic (30%) or white (25%) MSM in the
United Stated. Tenofovir disoproxil fumarate (TDF) or tenofostafenamide (TAF) combined
with emtricitabine (FTC) for HIV pre-exposure progdixis (PrEP) is efficacious in preventing
acquisition of HIV among at-risk MSM and transgendemen?®™. The efficacy of PrEP
depends on maintaining protective levels of admer®h Substance use, particularly stimulant
and alcohol use; is common among some MSH1, and is associated with HIV sexual
transmission behavior§**and HIV acquisitiort”. Therefore, MSM who use substances could
benefit from PrEP. but decreased adherence preseotscerrt® > Moreover, the relationship

between substance use and PrEP adherence remealearun

In the iPrEx open label extension study, participarho used stimulants had a fivefold
greater odds of sub-optimal PrEP adherence compamah-users, but no association with
binge drinking was fountf. In other studies, stimulant and alcohol use desze PrEP
adherencé’*® Some studies have not found significant diffee=nin PrEP adherence among

MSM who use alcohol and marijuahi&°?° At week 4 of a recent longitudinal study of MSM,



participants who used stimulants and who repodeddomless anal intercourse (CAIl) with
multiple partners had significantly decreased PaBRerence, but over the 48-week follow-up

period, PrEP adherence increaled

Thus, the relationship between substance use d&tfe &therence appears complex and
consideration of both the substance used (e.@halws. stimulants) and the context of use
(e.g., before/during CAl) is warranted. While saoste use, particularly stimulant use,
before/during sex has been shown to confer aeased risk of HIV acquisitioft, to date, this
has not been fully examined with regard to PrEReestice” 2%, Additionally, most studies
have not specifically assessed PrEP adherence agilack)MSM, even though they have
significantly lower adherence to PrEP than theiitevbounterpart$®?*?> Therefore, the
objective of this analysis was to determine whetlidastance use behaviors, including substance
use before/during condomless anal intercourse (&Ad¥ysociated with PrEP initiation and

biologically confirmed PrEP adherence among a ruitlyi sample of Black MSM in the U.S.

M ethods
Participants

Data for this analysis comes from the HPTN 073 stlxbtailed description of study
procedures for HPTN 073 are published elsewfe?® Briefly, HPTN 073 enrolled 226 HIV-
negative Black MSM between August 2013 and Septe@®®4 in three U.S. cities: Los
Angeles, California; Washington DC; and Chapel ,Hilbrth Carolina. Eligibility criteria
included: 18+ years of age, African American/Blé&sten who were African, Afro-Caribbean,

Afro-Latino or other also eligible), assigned mséx at birth, HIV-negative and self-report of at



least one of the following: condomless anal intarse (CAl) with a male partner, anal
intercourse with more than 3 male partners, exangrany anal sex with a male partner for
money, gifts, shelter or drugs, anal sex with aenpartner while using drugs or alcohol or being
diagnosed with a sexually transmitted infectionlj&hd having a male sex partner in the past 6
months. Following the baseline visit, study visitcurred at weeks 4, 8, and 13 and quarterly
thereafter for up to 52 weeks. Institutional revieeards at the respective study sites approved

the study.

Measures
Outcomes: PrEP Initiation and Adherence

PrEP initiation. Participants were offered and could initiate PEERNy time during the
study from enrollment to 48 weeks. We defined Piritfiation as the self-reported date the

participant took the first dose.

PrEP adherence. Adherence was determined by pharmacological gsftirtwo types of
participant specimens: plasma and peripheral binodonuclear cells (PBMCs). The levels of
tenofovir (TFV) and FTC in plasma and FTC triphasieghand TFV diphosphate in lysed
PBMCs were assessed at Week 26 and Week 52 (mtdpuirend of the study) PrEP
adherence was defined as those who met the 90%iagnthreshold for>4 doses of FTC/TDF
per week — consistent with protective levels iniffrEx study’ — from any of the two samples
types (Plasma and PBMC) related to measurement$.®ing/mL for TFV an&4.6 ng/mL for
FTC in plasma and 9.9 fmol/3€or TFV diphosphate and 0.4 fmolPlfor FTC triphosphate in

PBMC’,



Predictors:

Substance use behaviors.

At baseline and each follow-up study visit, papants self-reported their frequency of
alcohol, marijuana, inhaled nitrates (poppers)aowe (crack and powder) and
methamphetamine use in the past three monthsditiad for each substance used, participants
self-reported whether use occurred within 2 hoafete/during CAl. Because of small counts in
some frequency categories, we operationalized salostance use in two ways; any substance

use and substance use before/during CAl (yes/no).
Covariates:

Sociodemographic. Participants completed questions asking aboudiystite, age and
educational attainment. Incarceration was defireedaaing ever spentl night in a jail,
detention facility or prisorDepression symptoms was measured using the brief version of the
Center for Epidemiologic Depression scale, witlueaff score of 10 or more was used to
categorize participants as having significant Is\aldepressive symptorff$ Relationship items
included currently in a relationship with a primamngain male partneSexual behavior variable
included CAl with a HIV-positive/lunknown casual mgdartner in the past three months.
Basdline STl diagnosis was defined as any diagnosis of syplkiikamydia trachomatis and

Neisseria gonorrhea at the enrollment visit.

Data analysis

We computed frequencies and percentages to deshbelsmciodemographic and

substance use behaviors of the overall sampléifigideby PrEP initiation. The primary



independent variables were any substance use amf tlsese substances before/during CAI.
The dependent variables were PrEP initiation ateeehce. Baseline substance use behaviors
were used to evaluate associations with PrEP filmitidy week 26 (for those who had initiated
PrEP) using logistic regression models. We usedtanbe use behaviors at weeks 26 and 52 to
evaluate associations with PrEP adherence at the g&its, using logistic regression models.
These models were performed using generalized asitignequationé’, across 323 person-visits
and specifying a compound symmetry correlationcstine. Missing data ranged. from 7% (for
marijuana and stimulant use before/during CAI \aes) to 8% (for alcohol and popper use
before/during CAIl variables). We used listwise tieleto handle missing data. We conducted

all analyses with SAS version 9.4 (SAS Institute,. ] Cary, NC).

Results
Sample characteristics

The sample included 226 Black MSM, the majoritywbfom were 25 years of age or
older (60%), 25% had a high school diploma or 14885 reported less than $20,000 in annual

income and nearly a third (31%) reported a histdrycarceration.
Substance use behaviors and PrEP initiation.

Sixty-eight percent of the total sample (n=153ifjated PrEP at the enrollment visit,
with an additional 25 (11%) initiating at a latésit*°. In adjusted models, there was no
statistically significant difference in PrEP intitan between participants self-reporting any

substance use, including substance use beforegd@ih compared to nonuse (Table 2).



Substance use behaviors and PrEP adherence.

Of the 178 participants who initiated PrEP, a disample for measurement of PrEP
adherence was not available for 16 participan®Week 26 and 17 participants at Week 52,
resulting in 323 visits with measured PrEP adhexexvailable for analysis. Overall, of the men
who initiated PrEP, 35% (64 of 178) and 36% (54 @) had levels consistent with protective
levels at Week 26 and at Week 52, respectivelythEumore, 25% (n=44) had levels consistent
with protective levels at both study visits. Ina&ted models; we found no statistically
significant difference in PrEP adherence self-reggbmarijuana, popper, alcohol and stimulant
use compared to nonuse. Similarly, there was risttally significant difference in PrEP
adherence in self-reported marijuana, popper acahal use before/during CAl compared to
nonuse (Table 2). However, participants who sgibreed stimulant use before/during CAI
compared to those who did not, demonstrated astaily significant lower odds of PrEP
adherence (Adjusted odds ratio=0.21, 95% confiderteeval=0.07, 0.62; p=<0.01; Table 2).
This finding was consistent when data were analygeparately by visit (data included in
Supplemental Material,http:/links.lww.com/QAI/B484Ve then performed additional analysis
to understand correlates of stimulant use beforglguCAl. Among all factors that we assessed,
only a history of incarceration was significantlydapositively associated with stimulant use

before/during CAI (OR=19.0, 95% CI: 4.7, 83.0; p=Gal).

Discussion

In this analysis of Black MSM across three U.Sesiin a PrEP demonstration project,

most substance use behaviors were not significaspciated with decreased odds of initiation



of PrEP or protective levels of PrEP adherence. él@n we found that stimulant use

before/during CAIl was associated with decreaseéradice to PrEP.

Our finding that Black MSM who engaged in stimulasée before/during CAIl had
decreased adherence to PrEP is novel. Our findingasts with that from O’Halloraet al
(2019), who did not find a statistically signifi¢aassociation betweeastemsex and self-reported
PrEP adherenc@. Their study finding is different from ours becaliswas conducted among
predominantly white MSM in England, PrEP adherenas self-reported, and their definition of
chemsex included use of crystal meth, gamma-Hydroxybutsgo/GHB or mephedrone use
immediately prior to, or during sex. Our findingggiests that Black MSM who engage in
stimulant use before/during CAl may comprise a ueigroup that could benefit from tailored
prevention support regarding PrEP adherencpodtihoc analysis, only previous incarceration
history emerged as a significant predictor of stantiuse before/during CAl. This finding is
particularly relevant for Black MSM, who have disportionately higher rates of incarceration
than their white counterpart$X An incarceration history can disrupt an indivitlsiaocial and
sexual networR?, exacerbate access to social determinants ofthat. employment and
housing) linked to HIV risk behavior&3*and reduced medication adhereéRcBecause this
finding was observed froipost-hic analysis, caution is needed in its interpretation, but cahai
additional investigations to understand the unicjugracteristics of Black MSM who engage in
stimulant use before/during CAl is warranted. Alaively, the relationship between Black
MSM who use stimulants before/during CAIl and loReEP adherence may be mediated by
severity of stimulant us€ and PrEP related stigma (i.e. rejection basedeoception that PrEP

37-40

use is suggestive of promiscuity or that they wéié-positive) which also warrants further

investigation.



Findings showing that general substance use didewtase PrEP adherence are
consistent with findings from prior studig&?**4?|n addition, the current analysis further
expands the literature by showing that alcohol,ijorama and popper use before/during CAI did
not decrease PrEP adherence. These findings uondetbat Black MSM who use these

substances and who are candidates for PrEP cagvagtriotective levels of PrEP adherence.

Our analysis had some limitations. The sample wkdively small, especially for
conducting separate analysis for some substandypeséi.e. crack/cocaine and
methamphetamine). Relatedly, the multivariable nedere adjusted for a limited set of
covariates. We used PrEP adherence data fromwaoltime-points. The sexual and substance
use behavior data was collected via self-reportMienot assess frequency or route of use (e.g.
injection vs. oral) of substances used. Generaligabf our findings to the broader community
of Black MSM in the U.S is limited because our séenpas recruited from just three cities in the

Us.

Conclusion

Among Black MSM in this study, alcohol, marijuanadgopper use did not decrease
initiation of or adherence to PrEP. Thus, Black M@k use these substances and are
candidates for PrEP, can attain protective leveRrBP adherence, which should increase
physician willingness to prescribe PrEP to thisugraHowever, Black MSM self-reporting
stimulant use before/during CAl, had decreased Rulference. Preliminary findings suggest
that indicators of structural determinants of Headtich as incarceration history, were associated

with using stimulant use before/during CAl and preésa barrier to attaining the goal of ending

10



HIV in the U.S. The findings also suggest that erdea behavioral health and social services to
support MSM who use stimulants before/during CAd warranted to ensure that they will

optimally benefit from PrEP.
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Table 1. Characteristics of Black Men who have Sexith Men in the HPTN 073 Study at Enroliment

Initiated PrEPq

Overall Yes (n=178) No (n=48) P-value
n % n Row % | n Row %
Site
GWU 75 33.2 60 80.0 | 15 20.0 <0.01
UCLA 76 33.6 51 67.1 | 25 32.9
UNC AIDS 75 33.2 67 89.3 8 10.7
Age (In years)
<25 91 40.3 76 83.5 15 16.5 0.15
>=25 135 | 59.7 102 75.6 | 33 24.4
Education
HS or less 56 24.8 43 76.8 13 23.2 0.71
Some college or vocational school 93 41.2 72 77.4 21 22.6
Two-year college or greater 77 34.1 63 81.8 14 18.2
Employment
Unemployed, disabled or other 61 27.0 40 65.6 21 34.4 0.01
Part time or self-employed 80 35.4 67 83.8 13 16.3
Full time 85 37.6 71 83.5 14 16.5
Ever incarcerated
No 154 | 69.1 124 80.5 | 30 19.5 0.26
Yes 69 30.9 51 73.9 18 26.1
Depression symptoms (CESPL0)
No 159 | 70.7 123 774 | 36 22.6 0.45
Yes 66 29.3 54 81.8 12 18.2
Any primary male partners *
No 148 | 66.7 117 79.1 | 31 20.9 0.90
Yes 74 33.3 58 78.4 | 16 21.6
Condomless anal intercourse (CAI) with HIV+ or unknown
casual male partner
No 127 | 56.4 89 70.1 | 38 29.9 <0.01
Yes 98 43.6 88 89.8 10 10.2




Baseline any STI diagnosis
No 194 | 85.8 150 77.3 | 44 22.7 0.19
Yes 32 14.2 28 87.5 4 12.5
Marijuana use
No 113 | 50.7 88 779 | 25 22.1 0.82
Yes 110 | 49.3 87 79.1 | 23 20.9
Marijuana use before/during CAI *
No 183 | 821 142 77.6 | 41 22.4 0.49
Yes 40 17.9 33 82.5 7 17.5
Popper usé
No 183 | 82.1 140 76.5 | 43 23.5 0.12
Yes 40 17.9 35 87.5 5 12.5
Popper use before/during CAI’
No 197 | 88.3 154 78.2 | 43 5
Yes 26 11.7 21 80.8 | 21.8| 19.2 0.76
Alcohol use’
No 24 11.7 17 70.8 7 29.1 0.33
Yes 199 | 88.3 158 79.4 | 41 20.6
Alcohol use before/during CAI'
No 137 | 61.4 103 752 | 34 24.8 0.13
Yes 86 | 38.6 72 83.7 | 14 16.3
Stimulant use’
No 188 | 84.3 148 78.7 | 40 21.3 0.83
Yes 35 15.7 27 77.1 8 22.9
Stimulant use before/during CAI’
No 204 | 915 159 77.9 | 45 22.1 0.52
Yes 19 8.5 16 84.2 3 15.8

Note: 1153 initiated PrEP at the enrollment visit, withadditional 25 initiating at a later visit; GWUgGrge Washington
University; UCLA, University of California, Los Aredes; UNC AIDS, University of North Carolina Cenfer AIDS Research;
CESD, Center for Epidemiologic Studies Depressicales STI, Sexually Transmitted Infection; CAl= Clmmless anal
intercourse; Stimulant use defined as methamphatdoucaine usepast three months;




Table 2. Results of Logistic and GEE Models of Ungdsted and Adjusted Associations between Substanaee Behaviors and

PreEP Initiation and Adherence

PrEP Initiation (N=178/226) t

PrEP Adherence (118/323)%

Any substance Use

NI

=

OR' aORl OR' aOR}
Marijuana use
No Ref. Ref. Ref. Ref
Yes 1.30 (0.67, 0.91 (0.42, 1.95) 0.64 (0.38,1.108 0.79 (0.4441.
2.53)
Popper use
No Ref. Ref. Ref. Ref.
Yes 2.35 (0.85, 1.32 (0.44, 3.95) 1.60 (0.93, 2.72)  1.75 (0.905B.
6.50)
Alcohol use
No Ref. Ref Ref Ref
Yes 1.28 (0.48, 1.01 (0.32, 3.21) 0.96 (0.59, 1.54) 1.00 (0.5681.
3.39)
Stimulant use
No Ref. Ref. Ref. Ref.
Yes 1.30 (0.52, 1.26 (0.46, 3.47) 0.46 (0.21,1.03) 0.54 (0.1721.
3.21)
Substance use before/during condomless anal interase (CAI) ™
Marijuana use before/during CAI
No Ref. Ref. Ref. Ref.
Yes 1.61 (0.64, 0.89 (0.30, 2.62) 1.37 (0.75, 2.52)  1.74 (0.795B.
3.98)
Popper use before/during CAI
No Ref. Ref. Ref. Ref.
Yes 1.32 (0.45, 0.54 (0.16, 1.81) 1.52(0.79,2.91) 1.52 (0.763B.
3.80)
Alcohol use before/during CAl




No Ref. Ref. Ref. Ref.

Yes 1.94 (0.94, 1.41 (0.61, 3.25) 1.32(0.79, 2.23)  1.25 (0.699p.2
3.97)
Stimulant use before/during CAI
No Ref. Ref. Ref. Ref.
Yes 2.46 (0.65, 2.19 (0.52,9.21) 0.37 (0.17, 0.82)* 0.21 (0.0B)*
9.24)

TN represents among participants; logistic regoessiodels was used to assess the association Inetwiestance use behaviors and
PrEP initiation;

% N represents across person-visits, generalizeshatitig equations was used to conduct logistic ssgpe models to evaluate the
association between substance use behaviors afda@ierence across 323 study viSitgjjusted for study site onlyAdjusted for
study site, age, education, condomless anal inteseonvith HIV+/unknown status partner and any skxti@nsmitted infection
diagnosis at baseline; T Adjusted for study sige, @ducation and any sexually transmitted infeatiagnosis at baselifeModels
were run separately; CAl= Condomless anal intesmustimulant use defined as methamphetamine arreoase; All substance
use variables were in the past three months; ORsmth, aOR=adjusted odds ratio, *p<0.01;






