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Objectives. To assess the potential impact of preexposure prophylaxis (PrEP) on the
HIV epidemic among Black and White adolescent sexual minority males (ASMM).

Methods. We used a network model and race-specific data from recent trials to
simulate HIV transmission among a population of Black and White 13- to 18-year-old
ASMM over 20 years. We estimated the number of infections prevented (impact) and the
number needed to treat to prevent aninfection (efficiency) under multiple coverage and
adherence scenarios.

Results. At modeled coverage and adherence, PrEP could avert 3% to 20% of in-
fections among Black ASMM and 8% to 51% among White ASMM. A larger number, but
smaller percentage, of infections were prevented in Black ASMM in all scenarios ex-
amined. PrEP was more efficient among Black ASMM (number needed to treat to avert an

infection = 25-32) compared with White ASMM (146-237).

Conclusions. PrEP can reduce HIV incidence among both Black and White ASMM but is
far more efficient for Black ASMM because of higher incidence.

Public Health Implications. Black ASMM communities suffer disproportionate HIV
burden; despite imperfect adherence, PrEP programs could prevent HIV efficiently
in these communities. (Am J Public Health. 2018;108:5284-5291. doi:10.2105/AJPH.

2018.304471)

dolescent sexual minority males

(ASMM)—those who identify as gay or
bisexual, orare sexually active with other males
—have significant HIV risk. An estimated 18%
of new HIV diagnoses in the United States
occur in men who have sex with men (MSM)
younger than 25 years, with an unknown
percentage reflecting incidence by age 18
years.! Estimates of incidence for ASMM are
hard to obtain because the population size at
risk is not clearly defined and infections among
youths often remain undiagnosed until later in
life. A Chicago, Ilinois, study found HIV
incidence as high as 5.2 per 100 person-years
at risk among 16- to 17-year-old ASMM.?
Additionally, several studies have found sig-
nificant HIV burden among young adult
MSM (7.0% prevalence among those aged 18—
19 years”; 11% to 14% prevalence among those
aged 18-22 years),*” suggesting nontrivial
incidence before age 18 years.
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As with adult MSM, this burden is not
equal across racial and ethnic groups. Al-
though race-specific estimates for ASMM are
scarce, prevalence estimates among young
adult MSM—reflecting cumulative incidence
—show marked disparities. In 2014, the
National HIV Behavioral Surveillance study
estimated HIV prevalence among 18- to 24-
year-old Black and White MSM as 26% and
3%, respectively.” In the InvolveMENt

cohort, baseline HIV prevalence among 18-
to 24-year-old Black and White MSM in
Atlanta was 30% and 5.5%, respectively.’

Preexposure prophylaxis (PrEP) with daily
combined oral tenofovir and emtricitabine is
a safe and effective intervention to prevent
HIV.“® Initial PrEP clinical trials and dem-
onstration projects for MSM included only
adults aged 18 years and older,” " with ad-
olescent data only recently published.'*"*
Consequently, the US Centers for Disease
Control and Prevention (CDC) published
clinical practice guidelines indicating PrEP
use for sexually active adult MSM at sub-
stantial HIV risk,'® and as of 2014 also rec-
ommends that for adolescents, the risks and
benefits of PrEP be weighed carefully in the
context of local regulations. '

Recent studies have focused on the unique
challenges and opportunities for PrEP pro-
gram implementation among both young
adult MSM (Adolescent Trials Network
[ATN] 110) and ASMM (ATN 113) in the
United States. ATN 110 (ages 18—22 years)
found greater than 50% biomarker-assessed
PrEP adherence at the highest dosing level
(equivalent to 4 or more doses/week)
through 12 weeks, with a subsequent decline
when clinical visits were reduced from 4- to
12-week intervals."" ATN 113 (ages 15-17
years) found lower overall adherence than
ATN 110, with a similar pattern of greater
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than 50% high adherence until visit frequency
was reduced, after which high adherence
declined to about 30%.'2 In both studies,
protocols included adherence counseling.
ATN 110 also found significant racial dis-
parities in adherence, and it is reasonable to
assume that these would extend to ASMM;
this could limit the impact of PrEP among
Black ASMM and potentially increase the
HIV incidence disparity, even if incidence
overall declined."" Other studies have found
PrEP uptake to be higher among White adult
MSM than among Black adult MSM, despite
similar or higher interest in PrEP among
Black men.'®"”

In a previous modeling study,'® we found
that PrEP use among sexually active 16- to
18-year-old ASMM in high-prevalence US
settings could reduce new HIV infections
considerably in this population, with num-
ber-needed-to-treat (NNT) estimates be-
tween 27 and 34, indicating that PrEP among
ASMM could be a cost-effective intervention
despite lower adherence than among adult
MSM. However, that study did not explore
differences by race. We expect that the in-
clusion of race in our model will have 2
impacts on HIV outcomes and thus on PrEP
efficiency. First, if Black ASMM have higher
HIV incidence than do White ASMM, as data
among young adult MSM suggest,” PrEP
should be more efficient (i.e., have a lower
NNT) for Black ASMM than for White
ASMM. However, lower uptake'® and ad-
among Black ASMM might at-
tenuate PrEP effectiveness and substantially

11
herence

reduce efficiency in this population.'” These
impacts are countervailing, so modeling can
be useful in assessing their interactions.

In this study, we extend our model from
a prior study to consider HIV transmission
among Black and White ASMM and assess
the potential impact of PrEP on HIV in-
cidence and future disparities in higher
prevalence areas of the United States, given
differences in HIV burden and potential
differences in PrEP uptake and adherence.

METHODS

We used a stochastic, dynamic, network
model'® of an open cohort of 13- to 18-year-
old ASMM that included 2 race groups of
equal size. We chose these age bounds on the
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basis of assessments of reasonable risk, data
availability, and an interest within the CDCin
prevention programs covering the age range
of youths in high school. ASMM could enter
the modeled population at any age and be-
come available for relationships immediately
or at a future time point based on age-specific
probabilities. These probabilities ensured that
most sexual contacts were between in-
dividuals toward the top of the age range. We
modeled the relationships composing the
network using separable-temporal expo-
nential-family random graph models,* and
we implemented the model using the Epi-
Model software platform (http://www.epi-
model.org).>! Within each relationship, we
determined anal intercourse (Al), condom
use, and role selection stochastically. In ad-
dition, individuals could test for HIV, initiate
or terminate treatment, and initiate or ter-
minate PrEP. We also modeled intrahost viral
dynamics and vital dynamics. For further
details, see the Technical Supplement
(available as a supplement to the online
version of this article at http://www.ajph.
org). Code for model specification, parame-
terization, and simulation is available at
https://github.com/statnet/ ASMMPreP_
Two_Race_Groups.

Updates from our previous model'® spe-
cific to this analysis included the addition of
a race attribute, assortative mixing by race,
and race-specific PrEP coverage and adher-
ence. We divided the population equally
between non-Hispanic Black and White
ASMM, reflecting the 2 largest racial/ethnic
groups in a community similar to Atlanta,
Georgia, the focus of our earlier work on
racial disparities.”> The model included
a hazard of infection from MSM above the
modeled age range; differences in this pa-
rameter by race reflect reported differences in
HIV prevalence among 18- to 24-year-old
Black and White MSM (26% and 3%, re-
spectively)® and high rates of assortative
mixing by race.

We calibrated the model using approximate
Bayesian computation to estimate parameter
values that produced 7% overall HIV preva-
lence among sexually active 18-year-old
ASMM,, the prevalence target for which we had
the strongest empirical data,” and a 2.1-to-1
race disparity. We used 3 parameters for cali-
bration, each based on data that were outdated
or subject to desirability bias: frequency of Al
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within ongoing relationships between 2
ASMM and 2 race-specific weekly probabilities
of HIV infection from non-ASMM partners.
We assumed a uniform prior distribution
(range = 1-10) as multipliers for each.

For parameter sets yielding approximately
7% HIV prevalence among sexually active
18-year-old ASMM, the maximum Black—
White prevalence ratio generated was 8.9,
with a 95% credible interval (the middle 95%
of simulated data) of 4.3 to 23.9. Three data
sources provided estimates for the target
ASMM Black—White prevalence ratio: the
InvolveMEN study (12.4-fold disparity),”
the CDC surveillance rate ratio for 15- to
19-year-old youths (20.1-fold)," and the
same CDC report for 13- to 19-year-old
youths, adjusted for the proportion of cases
among MSM (both injection drug users and
nonusers) by race (17.9-fold). All 3 esti-
mates were higher than our generated
mean, consistent with the literature
reporting challenges in generating observed
HIV disparities from reported behavioral
data®?; however, all estimates were within
our 95% credible interval, so we accepted
our parameters as reasonable but conser-
vative estimates.

Preexposure Prophylaxis
Implementation Scenarios

Our initial implementation scenario con-
sidered PrEP for ASMM aged 16 to 18 years
who had initiated Al, with a 6-month delay
between Al initiation and PrEP initiation,
reflecting the average interval expected when
sexual debut occurs between annual health
care visits. We defined coverage as the pro-
portion of those meeting PrEP eligibility
criteria who were currently using PrEP at any
adherence level. Individuals could terminate
PrEP while still eligible; we modeled 50%
PrEP discontinuation by 48 weeks, reflecting
ATN 113 data on participants with no
detectible PrEP at that time.'”

Our research plan comprised 4 sets of
analyses. First, we assumed no difference by
race in PrEP coverage, discontinuation, or
adherence. We modeled 40% coverage to
match previous work, and included 4 levels of
PrEP adherence corresponding to no mea-
surable adherence, low (<2 pills/week),
medium (2-3 pills) and high (=4 pills) ad-
herence, with 20.9%, 24.4%, 13.1%, and
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41.6% of PrEP users adhering at each level,
respectively; these reflect adherence averaged
across all visits (4—48 weeks) in ATN 113.'2
Per-act transmission was reduced at each
adherence level by 0%, 31%, 81%, and 95%,
respectively.'”**

Second, we introduced disproportionate
PrEP coverage by race. Applying a 2.1-fold
difference'® to our base case with 40%
coverage overall yielded race-specific
coverage of 25.8% and 54.2% for Black and
White ASMM, respectively. Note that
(25.8%+54.2%)/2 = 40%, the target cov-
erage for the population, and 54.2%/25.8%
= 2.1, the race disparity. We then system-
atically varied average coverage from 10%
to 60% while maintaining the 2.1 race ratio.
Table 1 shows the race-specific coverage
levels. (Note that weighting absolute up-
take from a demonstration trial” by that
trial’s metropolitan demographic compo-
sition yielded a qualitatively similar 1.8-fold
disparity.)

Third, we modeled the additional impact
of disparate adherence, maintaining the
same overall adherence rates but applying
race ratios using adult MSM data.” Because
we could not simultaneously match the
overall proportion and race disparity at each

coverage level, we fit the highest and lowest
adherence levels (White—Black ratios of
1.62 and 0.35, respectively) and assumed
a uniform distribution within race across the
2 middle levels. Table 2 shows resulting
adherence profiles.

Finally, we repeated all analyses with more
focused risk-based eligibility criteria: 16~ to
18-year-old ASMM with 10 or more acts of
condomless Al in the previous 6 months. Our
prior models found that this approach resulted
in fewer infections averted but greater effi-
ciency. This might help improve efficiency
among White ASMM in particular, which
we hypothesized would otherwise be low
because of low incidence.

Simulations and Analysis

Our modeled population began with
10000 ASMM and was run for 20 years;
scenarios were simulated 100 times. We
calculated 6 outcomes per scenario: HIV
prevalence; Black—White prevalence ratio;
Black—White prevalence difference; number
of infections averted (NIA) per 100 000
person-years at risk compared with no PrEP;
percentage of infections averted (PIA)
compared with no PrEP; and number of

person-years on PrEP per infection averted
(NNT). We report median prevalence at age
18 years, which approximates cumulative
incidence per 100 person-years at risk, given
low mortality. We present both prevalence
ratios and differences because they can change
in different directions under interventions,
complicating interpretations of effects on
disparities. NIA and PIA incorporate cumu-
lative incidence across the 20-year simulation.
NNT represents person-time on PrEP di-
vided by NIA. For each measure, we present
medians and 95% credible intervals across
simulations. These are distinct from standard
confidence intervals, which can be difficult to
conceptualize for simulation-based analyses;
95% credible intervals present the range of
results across simulation runs for a population
of the modeled size, not our confidence in the
means of those runs.

RESULTS

Our base model with no PrEP yielded
median prevalence of 7.0% among those aged
18 years, and 12.4% and 1.4% for 18-year-old
Blacks and Whites, respectively; median
Black—White disparity was an 8.9-fold

TABLE 1—HIV Prevalence and Modeled Scenarios for Evaluating the Effects of Preexposure Prophylaxis (PrEP) on HIV Prevalence Among US

Black and White Adolescent Sexual Minority Males

PreP Coverage, %

HIV Prevalence (%) at Age 18 Years, Median (95% Crl)

Black-White
Prevalence Ratio,

Absolute Difference
in Prevalence,

Analysis All Black White All Black White Median (95% Crl)? Median (95% Crl)°
Baseline 0 7.0 (5.8, 8.6) 12.4 (10.0, 15.1) 1.4 (0.5, 2.4) 8.9 (43, 23.9) 11.0 (8.1, 13.9)
Analysis 1 40 5.6 (4.6, 6.9) 10.2 (8.1, 12.3) 1.0 (0.5, 1.7) 10.2 (5.1, 21.6) 9.2 (6.6, 1.7)
Analysis 2 10 6.5 13.6 6.8 (5.5, 7.9) 12.1 (9.8, 14.7) 1.3 (0.4, 2.1) 9.3 (5.2, 32.5) 10.9 (8.3, 13.6)
20 12.6 211 6.4 (5.5, 7.8) 11.8 (9.6, 13.8) 1.3(0.4,2.2) 9.2 (5.1, 25.4) 10.6 (8.0, 12.6)
30 19.4 40.7 6.2 (5.0, 7.5) 11.2 (8.8, 13.7) 12 (0.5,1.9) 9.5 (5.3, 19.9) 9.9 (7.4, 12.8)
40 25.8 54.2 6.0 (4.9,7.2) 10.9 (8.6, 13.2) 1.0 (0.3, 1.9) 11.0 (5.0, 21.8) 9.9 (7.4, 12.2)
50 323 67.8 5.7 (4.6, 6.9) 10.4 (8.4, 12.4) 0.9 (0.3, 1.6) 12.2 (5.9, 28.4) 9.5 (6.6, 11.5)
60 38.7 813 5.5 (43, 6.8) 10.1 (8.1, 12.5) 0.8 (02, 1.5) 12.6 (6.2, 34.7) 9.1 (7.1, 11.6)
Analysis 3 10 6.5 13.6 6.3 (5.2, 7.8) 12.2 (9.6, 14.0) 13 (0.5, 2.4) 10.0 (4.1, 24.9) 11.0 (8.2, 13.1)
20 12.6 271 6.4 (5.2, 7.8) 11.7 (9.7, 14.5) 1.2 (0.4, 2.0) 9.8 (5.7, 22.8) 10.6 (7.9, 13.2)
30 19.4 40.7 6.4 (5.1,7.8) 11.4 (9.2, 13.9) 1.0 (0.5, 1.8) 11.0 (5.5, 23.1) 10.5 (7.8, 12.5)
40 25.8 54.2 6.2 (4.8,7.2) 11.4 (9.0, 13.2) 0.9 (03, 1.7) 12.2 (5.1, 32.5) 10.3 (7.9, 12.3)
50 323 67.8 5.8 (4.8,7.0) 10.7 (8.4, 12.6) 0.8 (0.3, 1.5) 13.5 (6.4, 34.6) 10.0 (7.5, 12.1)
60 38.7 81.3 5.6 (4.5, 6.7) 10.4 (8.3, 12.7) 0.7 (0.3,1.2) 14.5 (7.4, 37.9) 9.6 (7.5, 12.1)

Note. Crl = credible interval. The table shows the modeled population of adolescent sexual minority males where age is 13—18 years. Analysis 4 repeats analyses
1 through 3 with an alternative eligibility definition: age 16 to 18 years and having had 10 or more acts of condomless anal intercourse in the prior 6 months.
°For the ratio of HIV prevalence column, the ratio is calculated first for each run and then the median and credible intervals are calculated across those; thus, the
median ratio presented does not necessarily equal the ratio of the medians in the previous 2 columns.

bDifference represents the absolute numerical difference (HIV prevalence among Black adolescent sexual minority males [ASMM] minus HIV prevalence among
White ASMM).
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prevalence difference (Table 1). The PIA,
NIA, and NNT for all scenarios are in Tables
A and B of the Results Supplement (available
as a supplement to the online version of this
article at http://www.ajph.org). Overall,
PrEP generated an epidemiologically mean-
ingful reduction in HIV incidence. PIA was
lower for Black ASMM (19.7%; 95% credible
interval [CrI] =15.2, 25.1) than for White
ASMM (31.1%; 95% Crl=20.4, 44.7), but
this metric does not directly account for large
differences in background incidence. By
contrast, NIA does, and this metric indicated
far more infections averted among Black
ASMM (784.5 per 100 000 person-years at
risk; 95% Crl = 606.5, 988.6) than among
‘White ASMM (134.5 per 100 000 person-
years at risk; 95% Crl =87.3, 190.3), a 5.8-
fold difference. NNT shows a similar pattern:
among Black ASMM, 1 infection was averted
for every 30.7 person-years on PrEP (95%
Crl =24.0, 39.0), versus 172.3 person-years
on PrEP for White ASMM (95% Crl = 118.7,
261.0). Figure 1 shows HIV prevalence tra-
jectories and PIA from the no-PrEP and PrEP
scenarios over the first 10 years of simulation.
These highlight the central paradox of PrEP’s
effects by race in this setting: despite most
infections being averted among Black
ASMM, the PIA was slightly higher among
White than among Black ASMM, resulting in
the disparity (measured by prevalence ratio)
increasing from 8.9 to 10.2 (Table 1). On
the absolute scale, however, the disparity
declined, from 11.0% to 9.2%.

The second analyses included 6 coverage
levels (10%—60%) for eligible ASMM overall,
with a 2.1-fold coverage disparity by race
(Figure 2). Across increasing coverage levels,

TABLE 2—Preexposure Prophylaxis (PreP)
Adherence Rates Among US Black and

White Adolescent Sexual Minority Males
for the 3 Sets of Analyses

PreP Adherence, %

None Low Moderate High

Analysis 1 20.9 24.4 13.1 41.6

Analysis 2 20.9 24.4 13.1 41.6
Analysis 3

All 20.9 244 13.1 41.6

Black 30.9 18.7 18.7 317

White 10.9 18.8 18.8 51.5
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PIA increased almost linearly for both Black
(3.7%—20.1%) and White ASMM (10.6%—
44.0%). Within each coverage scenario, PIA
was lower for Black than for White ASMM,
but NIA was greater for Black ASMM despite
lower coverage. For example, at the highest
coverage (overall = 60%, Black = 38.7%,
White = 81.3%), PIA for White ASMM
was 44.0% (95% Crl = 31.5, 55.4), roughly
twice that for Black ASMM (20.1%; 95%
CrI=15.8, 24.9); however, NIA was 798.0
(95% CrI =629.2, 985.5) for Black ASMM
but just 188.7 (95% Crl=136.0, 237.6) for
White ASMM. The overall efficiency of
PrEP also remained high among Black
ASMM, with NNT of 26.9 to 29.2 across
coverage levels, compared with 174.2 to 236
for White ASMM. This suggests that a large
coverage disparity was not enough to offset
differences in background incidence; with
both of these factors present, PrEP continued
to avert a much higher number of infections
among Black than among White ASMM.
Despite this, the racial disparity in prevalence
again increased on the ratio scale but de-
creased on the absolute scale.

The third analyses added an adherence
disparity to the coverage disparity, revealing
a familiar pattern: PIA remained higher for
White ASMM and increased linearly with
coverage from 10.2% to 51.1%, compared
with 3.6% to 18.2% for Black ASMM.
However, NIA remained substantially higher
for Black ASMM for all scenarios despite
both lower coverage and lower adherence.
For example, at 40% overall coverage
(Black = 25.8%, White = 54.2%), 12.7% and
37.4% of infections were averted among
Black and White ASMM, respectively. In
terms of NIA, however, 504.1 infections
were averted among Black ASMM compared
with just 160.4 among White ASMM,

a 3-fold difference. NNT among Black
ASMM increased moderately with lower
adherence (27.4-32.3) but remained well
below that for White ASMM (180.7-202.9).
The disparity once again behaved differently
on the relative (declines) and absolute (in-
creases) scales. Graphical results are in Figure
A of the Results Supplement, available as

a supplement to the online version of this
article at http://www.ajph.org.

Finally, we changed PrEP eligibility cri-
teria to ASMM aged 16 to 18 years with 10
or more condomless Al acts in the prior 6
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months. As expected, the greater focus in-
creased overall efficiency. When we com-
pared the results from this set of analyses with
those of the prior set, at 40% coverage, NNT
changed from 31.4 (95% Crl =23.1, 51.8) to
27.8 (95% Crl = 20.3, 43.4) for Black ASMM
and from 193.7 (95% Crl =142.4, 313.9) to
175.2 (95% CrI=134.0, 272.8) for White
ASMM. There was no systematic reduction in
NIA, suggesting that the condomless-AlI-
based eligibility criterion did not remove
high-risk ASMM from eligibility, whereas the
NNT reduction suggests that this was an
effective strategy for excluding some ASMM
not at significant risk.

DISCUSSION

The implementation of a PrEP program
among ASMM could result in meaningful
reductions in new infections, particularly
among Black ASMM who bear a dispropor-
tionate HIV burden. Indeed, efficiency for
Black ASMM is comparable with that of adult
MSM." Jurisdictions with large Black pop-
ulations and high HIV prevalence may find
it especially valuable to develop a program
for PrEP among ASMM. Public health in-
terventions are often structured to deploy
resources in communities at highest risk, and
this analysis presents compelling evidence that
implementing PrEP programs in a way that
maximizes access for Black ASMM appears
reasonable from public health and efficiency
perspectives. The US National HIV/AIDS
Strategy lists as its first goal to “intensify
HIV prevention efforts in the communities
where HIV is most heavily concentrated.”
‘Working closely with schools, providers, and
community leaders who serve Black com-
munities, along with outreach to ASMM, will
all be required to translate our model’s results
and facilitate uptake in these highly affected
communities. Efforts will be especially chal-
lenging because they must deal with stigma
and discrimination in terms of race, sexual
orientation, and HIV risk—and do so for an
adolescent population who might not iden-
tify as gay or engage with adult-focused
gay community organizations. Additional
challenges arise from including parental
decision-making in sexual health matters, or
in waiving that process.”® Recent data from
the 2018 Conference on Retroviruses and
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Note. Base preexposure prophylaxis model eligibility criteria include age of 16 to 18 years with history of anal
intercourse, initiation at 6 months after eligibility, and coverage at 40% of eligible. Panel a: HIV prevalence
among Black (red) and White (blue) 18-year-old adolescent sexual minority males. Panel b: cumulative PIA among
Black (red) and White (blue) adolescent sexual minority males.

FIGURE 1—Time Series Results for the Base Model Simulation With and Without Preexposure
Prophylaxis Among Black and White Sexual Minority Male Adolescents by (a) HIV

Prevalence Among Those Aged 18 Years and (b) Cumulative Percentage of Infections
Averted (PIA) Over 10 Years

Opportunistic Infections highlight the on-
going challenges of PrEP implementation
in these communities.?’ 2’ However, our
results suggest that engaging early with
ASMM populations, and Black ASMM
populations specifically, could be impactful
and efficient, and that waiting until age 18
years to begin providing comprehensive HIV
prevention for MSM will be too late for many
Black youths.

We note, however, that preventing new
infections among ASMM through PrEP
might have an unintended impact on racial
disparities in HIV burden. In all scenarios
investigated, far more infections were
averted among Black than among White
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ASMM, yet counterintuitively, in every
instance the racial disparity (measured by
prevalence ratio) increased. The National
HIV/AIDS Strategy lists the twin goals of
reducing both infections and disparities™;
our analyses demonstrate where these goals
can stand in tension and that success in one
(overall incidence) can result in losing
ground on the other. However, they also
confirm a common finding” that 2 ways
of measuring disparities—relative and ab-
solute—are themselves often in tension,
with increasing relative disparities reflect-
ing decreasing absolute disparities. This

is especially true when 1 group has low,
declining disease burden, and relative

differences become unstable. Each measure
tells a piece of a complex story, and using
both—as previously recommended’’—
provides more opportunity to assess both
advances and setbacks on the road to health
equity.

As our prior model demonstrated, cov-
erage strongly affected PIA and NIA but had
only modest impact on efticiency, which was
driven primarily by acquisition risk in the
population.® Thus, here efficiency was high
among Black ASMM atall coverage levels and
low for White ASMM. The lower adherence
modeled for Black ASMM reduced PIA and
NIA, but the magnitude of the reduction was
small relative to changes in coverage. Im-
portantly, lower adherence did not sub-
stantially diminish efficiency over the range
explored, and these changes were far smaller
than the difference in efficiency between
Black and White ASMM. Consequently,
even at lower adherence, considerable impact
and reasonable efficiency could be achieved
when HIV prevalence is high (as among the
Black ASMM in this study) and coverage is
sufficient. However, comparison of PrEP
adherence measures among ASMM indicates
that considerable uncertainty in this crucial
metric remains.'? If effective adherence is, in
fact, substantially lower, PrEP’s impact will be
diminished. Regardless, development of
novel interventions to support PrEP adher-
ence is needed; some interventions are cur-
rently under investigation by the ATN
(http://atnweb.org/atnweb/studies).

Overall impact and efficiency of PrEP
within any community directly depend on
underlying HIV burden. Among adult
MSM and ASMM, HIV burden varies
across myriad dimensions, including but not
limited to race and ethnicity. In our model,
prevalence among youths aged 18 years was
7.0% overall, but 12.4% among Blacks and
1.4% among Whites. This difference gen-
erated an order of magnitude difference in
PrEP efficiency. For communities of any
type—ethnic, geographic, or otherwise—
with prevalence closer to the 12.4%
modeled for Black ASMM, PrEP may be
efficient and effective enough (in terms
of absolute number of infections averted)
to justify adoption. This may include
communities of Hispanic MSM,' for whom
estimated lifetime risk of HIV acquisition
is about half that of Black MSM.”"
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FIGURE 2—Results for the Preexposure Prophylaxis Simulation Model Among Black and White Sexual Minority Male Adolescents by (a)

Percentage of Infections Averted (PIA) and (b) Number of Infections Averted (NIA)

Furthermore, there may be many local
jurisdictions where HIV burden among
ASMM overall will be sufficiently high for
PrEP implementation to be efficient, even if
the same is less likely at state or national
levels. This highlights the need for robust
local surveillance, especially among
ASMM, to inform prevention efforts.

Supplement 4, 2018, Vol 108, No. S4 AJPH

Our model has several limitations. We
did not include cost-effectiveness analyses,
an important step for evaluating PrEP
scale-up in this population; however, this
work provides numbers on population-
level effectiveness that can be integrated
with costing data, and we are currently
in the process of conducting that analysis.

We did not include risk compensation.
Whereas early reports from adult MSM
found little evidence of risk compensa-

9,24,32 .
’ recent studies have reported

tion,
more.®???* These did not disaggregate risk
compensation by race; differences in risk
compensation by race would affect PrEP

effectiveness differently by community,
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although the impacts of risk compensation
on PrEP depend on its relationship with
adherence.” Regardless, any rollout of
PrEP among adolescents would need to
monitor risk compensation.

Our model did not account for changing
HIV prevalence among ASMM beyond age
18 years, or for potential impacts on epidemic
trajectories for ASMM. Consideration of how
PrEP use might change the prevalence among
ASMM beyond age 18 years would have 3
implications that should increase PrEP’s im-
pact and efficiency. First, PrEP use among
ASMM could reduce HIV prevalence among
men recently aged out of the ASMM pop-
ulation to reduce risk for ASMM through
reductions in prevalence among potential
partners. Second, adolescent engagement
with PrEP may set a lifelong norm, leading to
higher retention and adherence. Third, if
early engagement with PrEP facilitates de-
velopment of norms for treatment-seeking
and engagement with health care pro-
fessionals more generally, PrEP may in-
directly facilitate improvement at each step
along the care continuum. These consider-
ations might yield greater efficiency estimates
than our current model, even in low-
prevalence populations like White ASMM,
justifying PrEP implementation in a broader
range of communities.

Recent evidence suggests that uptake of
and adherence to PrEP are lower among
Black MSM than among White MSM in the
United States despite higher HIV burden
among the former; similar differences are
likely among ASMM. Nevertheless, this
work demonstrates that population-level
PrEP effectiveness and efficiency remain
high for Black ASMM, given relatively high
HIV incidence. PrEP programs that address
the unique needs, challenges, and strengths
within this community could significantly
reduce HIV incidence at the ages at which
that burden currently begins, before it is too
late. AJPH
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