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Abstract

Introduction: Pre-exposure prophylaxis (PrEP) is highly effective in reducing the risk of HIV acquisition, but the population-
level impact of PrEP depends on the proportion of people with PrEP indications who use it (coverage) and how long they stay
on it while at risk (persistence). We aimed to assess the extent to which PrEP persistence varied by race/ethnicity, sex and
age.

Methods: Previously reported methods and US commercial pharmacy data identified PrEP users and days covered. We cal-
culated PrEP Days Covered (PDC) as the annual number of pills dispensed (i.e., pill-days) overall and by sex, race/ethnicity
and age group. Statistical differences by demographic characteristics were calculated. To assess the potential impact of 2-1-1
PrEP dosing on median days of PrEP use, we compared 2018 and 2022 (pre- and post-US Public Health Service guideline for
2-1-1 dosing).

Results: There were 225,180 PrEP users in 2018, and 459,984 in 2022. In 2022, the median PDC was 167 (IQR: 67, 308).
There were 90 versus 180 median PDC for female and male users, respectively (difference of 90 PDC, 95% Cl, 89.6—90.4).
Among PrEP users with race/ethnicity data, the median PDC was higher for White non-Hispanic (NH) (290 days) than His-
panic (268 days) or Black NH (251 days) users. Older users had significantly more PDC than younger users (<16 years: 60
days; 16-29 years: 120 days; 30-64 years: 191 days). Residents of states with PrEP-Drug Assistance Programs (PrEP-DAP)
or Medicaid expansion had higher median PrEP duration than states without programmes. Median days covered for 2018
(154 days) and 2022 (167 days) did not suggest that the addition of the 2-1-1 PrEP guideline was associated with fewer
covered days.

Conclusions: PrEP programmes are often evaluated by enumerating people who used PrEP at any time during a year; our
data indicate that significant differences in days of PrEP covered among users might mask further inequities in PrEP pro-
tection among women, and Black, Hispanic and younger people. Evaluations of PrEP equity should include a pharmacoequity
component by assessing days covered as an additional indicator of PrEP equity.
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1 | INTRODUCTION

Fourteen vyears after the first efficacy evidence for pre-
exposure prophylaxis (PrEP) was published [1], daily oral PrEP
is now understood to be almost 100% effective in adherent
individuals. Despite this, the uptake of PrEP among people
with PrEP indications in the United States has been slow [2,
3], and as of 2024, only about one-third of people with PrEP
indications were taking the medication [4]. Further, the effec-
tiveness of PrEP as evaluated by real-world data; barriers to
adherence include health concerns, side effects and concerns

about the adequacy of PrEP protection [5]. Therefore, data
are needed to understand persistence, and persistence should
be monitored on a population basis to understand the impact
of PrEP programmes.

In addition to opportunities to reduce new HIV acquisitions
through increasing the number of people receiving PrEP, we
must also prioritize getting PrEP to the people who are most
likely to benefit from it—PrEP equity [6]. Equitable PrEP use
has been proposed to be monitored by the PrEP-to-Need
ratio (PnR) [7], an equity metric that standardizes levels
of PrEP use in certain groups (e.g, women, men, Black,
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Hispanic or younger people) to the epidemic burden in that
group.

Assessments of PrEP equity through the first decade of
PrEP availability in the United States have indicated that
women, Black people, Hispanic people, younger people and
people in the US South have lower levels of PrEP use relative
to their epidemic needs—and that inequities in use of PrEP
have grown during the first decade of its use [8]. Inequities in
PrEP by race/ethnicity are largely related to structural factors,
including geographic proximity to PrEP services [, 10], stigma
experienced or anticipated in PrEP services and other medi-
cal settings [6, 11], and missed policy opportunities in South-
ern US states [12], which have high populations of Black resi-
dents.

Monitoring of PrEP at the population level and PrEP equity
have relied on commercial prescription data [13]. These data
have important limitations, including limitations in the avail-
ability of data on race and ethnicity [8]. Further, the primary
metric utilized in public health monitoring has been PrEP pill
coverage [2, 8, 13]. For many analyses, PrEP use in a year
has been defined as having at least 1 day of PrEP prescrip-
tion during that year [2, 3, 14], with the notable exception of
the work of Huang et al. [13]. Such assumptions are simplis-
tic and become more problematic to estimating PrEP coverage
as more flexible PrEP oral regimens (e.g. 2-1-1 PrEP) [15, 16]
become more commonly used. The availability of long-acting
injectable (LAIl) PrEP, which has shown higher efficacy for HIV
prevention than daily oral PrEP for both men who have sex
with men (MSM) and women [17-19], will also require the
development and evaluation of new methods for monitoring
PrEP use. These might require additional studies to develop
and test methods to monitor new PrEP regimens (e.g. 2-1-
1) through commercial pharmacy data, the addition of ques-
tions to ongoing public health surveillance systems [20] and
new analyses of administrative data from PrEP Drug Assis-
tance Programs (PrEP-DAP).

We aimed to move beyond previous analyses addressing
any PrEP use in a year to consider pharmacoequity—the
extent to which the patterns of PrEP use are equitable in
terms of the differential epidemic risk among different sub-
groups of people in the United States. Here, we considered
the duration of PrEP use (as opposed to a dichotomous used
PrEP/did not use PrEP in a year) and evaluated duration by
age, sex and geographic region. We believe that the duration
of oral PrEP use is an additional important indicator in identi-
fying nested inequities in effective PrEP protection.

2 | METHODS

21 |

We used commercial pharmacy data (IQVIA, Durham, NC)
to identify PrEP prescriptions, using methods previously
reported [3]. These data include information about prescrip-
tions dispensed by more than 90% of retail pharmacies and
use national estimates of prescription fills to estimate PrEP
prescriptions for the small percentage of US prescriptions
that are not tracked directly by IQVIA. Federal and State
PrEP programmes are included, to the extent that prescrip-
tions from them are filled through pharmacies. Because the

PrEP prescriptions

data do not include identifiers, human subjects review was not
required. All analyses were conducted in SAS.

We used a previously developed algorithm [3] to differ-
entiate medication use for HIV treatment from use for HIV
PrEP by identifying mono-therapy patients. First, we identi-
fied all patients who were on Emtricitabine-Tenofovir Diso-
proxil Fumarate (branded and generic Truvada), Emtricitabine-
Tenofovir Alafenamide Fumarate (Descovy) and/or Cabote-
gravir (Apretude) during the analysis period. To exclude uses
of these agents for treatment, we looked back to previous
months of data and removed patients who had been on any
antiretroviral treatment other than the three target medica-
tions at any point during the analysis period [21]. IQVIA data
do not identify individuals but do include data on sex (but not
gender), state and county of US residence, and age. A sub-
set of records also has data on race and ethnicity, which are
determined by IQVIA using probabilistic matching of prescrip-
tion data with data from consumer credit reporting systems.

22 |

Using commercial pharmacy data, we calculated the duration
of PrEP use by using dates of all prescriptions in a year and
number of pills dispensed (i.e., pill-days per year). PrEP users
include all patients who, at any point during the year filled a
prescription for Emtricitabine-Tenofovir Disoproxil Fumarate,
Emtricitabine-Tenofovir Alafenamide Fumarate and/or Cabote-
gravir, but were not on any other antiretroviral medications.

Duration of PrEP use

23 |

Median length (and interquartile range) of PrEP use was cal-
culated for all US users by year from 2018 to 2022 over-
all, by sex, by race/ethnicity and by age groups. We chose to
present median, rather than mean, values because the data
for PrEP pill days were right-skewed. We believed that the
median was a more appropriate measure for this research
question, as the comparisons were less likely to be influenced
by extreme observations towards very low or high pill days
(see Supplementary Table for data on means). We fit quan-
tile regression models to estimate the difference in median
days on PrEP per year (and corresponding 95% confidence
intervals) by sex, race/ethnicity and age groups. Race/ethnicity
was missing for 75% of records, so the average of pill days
in stratified race/ethnicity data are different than the average
among all people in the overall sample.

Median length of PrEP use

24 | 2-1-1-Dosing

To assess the impact of 2-1-1 PrEP dosing on median days
of PrEP use, we compared data from 2018 and 2022 (pre-
and post-US Public Health Service [USPHS] guideline for 2-1-
1 dosing) [22]. Our hypothesis was that increased use of 2-1-
1 PrEP at a population level could be recognized by lower pill-
day coverage in the 2022 data, when 2-1-1 PrEP was included
in clinical guidelines. Medians among groups were compared
with median tests, with an alpha of 0.05. We assessed for dif-
ferences by sex, age, race/ethnicity and US Census region.
Ethics approval was not obtained as no personally iden-
tifying information was used in the analysis. The data sets
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Figure 1. Median days of pre-exposure prophylaxis (PrEP) coverage by year, sex, age and race ethnicity, 2018 and 2022, United States. NH,

non-Hispanic.

Table 1. Distribution of 2022 pre-exposure prophylaxis (PrEP)
prescriptions by marketed name in the United States

Marketed product name n %

Apretude 11,928 0.50

Descovy 1,107,655 46.42

Emtricitabine/tenofovir D 1,170,043 4904

Truvada 96,298 4.04
2,385,924

obtained from IQVIA did not contain personally identifying
information.

3 | RESULTS

We evaluated data from 225,180 PrEP users in 2018 and
459,984 PrEP users in 2022. 2016 and 2017 are not com-
plete because to be eligible for this data pull, there had to
be at least one visit in 2018 or later. The distribution of all
2022 PrEP prescriptions (according to our definition) by mar-
keted name is provided in Table 1. In 2022, the median num-

ber of days covered by a PrEP prescription among PrEP users
was 167 (Table 2). Median days were lower among female (90
days) than male (180 days) users. Among PrEP users, median
days of use were significantly higher for White non-Hispanic
(290 days) than for Hispanic (268 days) or Black (251 days)
PrEP users. Older users had significantly higher numbers of
days covered by PrEP than younger users <16 years: 60 days;
16-29 years: 120 days; 30-64 years: 191 days; 65 and older:
180 days (Figure 1). Note that all data are for 2022, except
the 2018 bar in the year grouping.

There were also significant differences in the median days
on PrEP by US region: among those prescribed PrEP, users
in the Midwest and Northeast had the highest median days
on PrEP (180 and 170, respectively); those in the South (159
days) and West (151 days) had a lower median duration of
PrEP. States with Medicaid expansion, before or after 2018,
had a higher duration of PrEP use compared to states that
have not yet expanded Medicaid (Table 2). States with PrEP-
DAP programmes had a slightly lower, but significantly dif-
ferent median duration of coverage than did states without
PrEP-DAP programmes.

A comparison of overall data for 2018 (154 days) ver-
sus 2022 (167 days) did not suggest that the USPHS
2021 inclusion of 2-1-1 PrEP in PrEP guidelines was
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Table 2. Median days on PrEP by demographic characteristics of pre-exposure prophylaxis (PrEP) users, United States, 2022

Median 25th Percentile 75th Percentile Difference 95% ClI
Overall 167 67 308
Sex
Female 90 30 180 Ref
Male 180 77 314 90 89.6 90.4
Unknown 57 30 90
Race/Ethnicity
Asian 283 150 355 32 23.7 40.3
Black 251 116 343 Ref
Hispanic 268 123 346 17 10.9 23.1
White 290 151 355 39 33.7 44.3
No match or unknown 128 60 270
Age
Missing 30 17.5 75
<16 years 60 30 203 -60 -70.9 -49.1
16-29 years 120 60 256 Ref
30-64 years 191 86 329 71 70.1 71.9
65+ years 180 70 338 60 58.5 61.5
Region
Midwest 180 74 315 29 26.5 31.5
Northeast 170 64 309 19 16.7 21.3
South 159 64 302 8 55 10.5
West 151 62 297 Ref
Missing 180 77 326
Medicaid expansion
Never 154 62 300 Ref
Before 2018 165 65 305 11 8.4 13.6
After 2018 177 75 308 23 18.9 27.2
Missing 180 77 326
PrEP-DAP
No 165 64 307 Ref
Yes 161 65 302 -4 -6.2 -1.8
Missing 180 77 326

Abbreviations: Cl, confidence interval; PrEP-DAP, Pre-Exposure Prophylaxis Drug Assistance Program.

associated with a reduction in observed median days of
coverage.

4 | DISCUSSION

Data on the duration of PrEP use among US PrEP users sug-
gest that the inequities in PrEP initiation by race [7] and age
are likely compounded by inequities in the duration of PrEP
protection. PrEP protection among people with PrEP indica-
tions is ultimately the conceptual product of the number of
people with indications who receive and fill a PrEP prescrip-
tion and the duration of their PrEP use (assuming risk is con-
sistent over time). Prior analyses of population-level PrEP data
have documented that Black and Hispanic Americans, women,
younger people and people who live in the US South are
inequitably served by PrEP relative to their epidemic need
[7, 8], using a metric of any PrEP prescription in a year [8].

According to our data, those same groups also experience
shorter durations of PrEP use, compounding the deficits and
inequities in PrEP protection associated with lower uptake of
PrEP in these communities.

Neither PrEP equity by race nor stratified PrEP duration
data has been described in the biomedical literature outside
of the United States, although lower access to PrEP overall
has been described in Africa for younger people and men [23].
The reasons that PrEP duration may be less in some groups
compared to others is likely largely shaped by social deter-
minants of health. Qualitative studies suggest that PrEP dis-
continuation among MSM is most shaped by the diminution of
perceived risk [24], costs of medications [24], experienced or
anticipated side effects and challenges with medication adher-
ence [25]. Among women, PrEP persistence is challenged by
limited access, cost, stigma and medical distrust [26]. Among
young people, PrEP discontinuation has been reported to be
associated with distance to care and female sex [27]. The
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diverse reasons for PrEP discontinuation, and continued risk
after discontinuation [28], suggest that individualized discus-
sions with PrEP users about barriers to PrEP persistence are
needed. For example, preferences for PrEP options, includ-
ing LAl PrEP, daily oral PrEP and event-driven PrEP vary by
age, characteristics of sex partners, race/ethnicity and region
of residence [29-35].

The centrality of social drivers of PrEP discontinuation sug-
gests that programmes will need to consider a package of
steps to promote persistence on PrEP regimens. These facili-
tators of PrEP persistence might include programmes that pay
for the costs of medications, the costs of wraparound ser-
vices or both [12, 36]; PrEP formulations that require fewer
trips to healthcare providers [37, 38]; PrEP options that mini-
mize concerns about stigma associated with pill carrying [39];
PrEP delivery sites or services that minimize commute time
and visit frequency [30]; as well as social support and self-
efficacy and adherence counselling [40-42].

The regional, age, sex and race/ethnicity differences in the
duration of PrEP coverage are likely reflective of the differ-
ential impact of the mechanisms identified above. That cer-
tain groups (young people, Black and Hispanic people, peo-
ple in the US South, women) experience both lower levels of
PrEP prescription relative to their epidemic burden [8] and
shorter duration of PrEP prescription suggests that the differ-
ential lack of benefit from equitable PrEP prescriptions is rein-
forced by shorter duration of prescription among those who
start PrEP. This is especially concerning because modelling
data suggests that inequitable PrEP access is likely to result in
expanding disparities in new HIV acquisitions for underserved
groups [43].

Notably, the impacts of state decisions on Medicaid expan-
sion and the availability of state PrEP-DAP were associated
with different directions of effect in terms of PrEP longevity.
PrEP-DAP programme states include California, Colorado,
District of Columbia, Florida, lllinois, Indiana, lowa, Mas-
sachusetts, New York, New Mexico, Ohio, Oklahoma, Vir-
ginia and Washington. In states with Medicaid expansion, the
median duration of PrEP prescriptions was longer. This is con-
sistent with data suggesting that [3, 7, 12] PnR is higher in
states that have Medicaid expansion [12]. Notably, the pro-
vision of PrEP-DAP programmes at the state level was not
associated with a longer duration of PrEP prescriptions; a
prior report of PrEP use documented that states with PrEP-
DAP programmes as of 2018 experienced higher PnRs than
states without such programmes [7]. This suggests that PrEP-
DAP programmes may be impactful in supporting more equi-
table PrEP starts, but not in mitigating the discontinuation of
PrEP once prescribed.

The population-level protection against HIV acquisition
within populations will be determined by several factors: the
extent to which those at highest risk for HIV are more likely
to receive it (i.e. PrEP equity); the absolute proportion of cov-
erage; the persistence on therapy once started; and provider’s
comfort and willingness to prescribe PrEP. Before this anal-
ysis, there were population-level data to support inequitably
low PrEP use by non-White people, Hispanic people, women
and people who live in the South [8]. Our findings docu-
ment that disparities in PrEP persistence likely compound the
gaps in initial prescriptions, leading to deficits in pill-day pro-

tection for women, Black and Hispanic people, PrEP users
aged <16 years and people who live in states without Med-
icaid expansion. Provider comfort with prescribing PrEP and
provider knowledge and comfort with alternate PrEP dosing
patterns will also shape the population level of protection. Not
all providers are comfortable prescribing PrEP [44], and the
amount of time required to counsel and prescribe PrEP is an
important provider concern [45]. Exploring options for alter-
native dosing regimens for 2-1-1 PrEP might also increase the
time required in clinical encounters.

PrEP is highly effective at reducing HIV transmissions [46],
but social drivers of access to PrEP also extend to PrEP per-
sistence. Based on prior studies around the barriers to PrEP
uptake and equitable PrEP use, it seems likely that inter-
ventions to increase proximity to PrEP providers, providing
PrEP choices and addressing concerns about out-of-pocket
costs for PrEP care might be important steps to address gaps
in PrEP retention. Clients for whom transportation concerns
[47], privacy concerns [39] or daily pill-taking challenges limit
PrEP duration could benefit from alternative PrEP formula-
tions, including LAl PrEP [38]. Additional research is needed
to understand the preferences for LAl PrEP in the groups
most impacted by gaps in PrEP prescription and persistence
[48].

There are several important limitations to our analysis.
First, commercial PrEP data do not include all sources of PrEP
fulfillment, so our analyses are based on a subset of PrEP
users. It is not known whether PrEP users not included in our
commercial pharmacy data might have different patterns of
use compared to those included in our analysis. Second, mis-
classification of medication as PrEP was possible in that there
might be differences in the performance of the algorithm used
to identify PrEP prescriptions for different PrEP medications
and dosing schedules [21]. There is a risk that a very small
proportion of people identified as using Descovy for PrEP
could have been living with HIV. Third, data about the char-
acteristics of PrEP users (age, race/ethnicity, sex) might be
subject to misclassification and race/ethnicity data have high
levels of missingness; even the limited data on race/ethnicity
available might not be representative of the IQVIA sample
or the population. This is an important limitation because of
the profound disparities in the burden of HIV acquisition by
race/ethnicity in the United States. It is unknown whether
the missingness of data is differential by some third factor
associated with PrEP use, and therefore, further evaluations
of the extent to which missingness of race varies by insur-
ance, income or region of the United States will be impor-
tant to understand and quantify any potential biases. Fourth,
the commercial PrEP data exclude some practices that provide
in-house pharmacy services, and it is not known whether the
PrEP users who have their prescriptions filled in these prac-
tices might have different patterns of PrEP use compared to
users in the commercial pharmacy data. Fifth, our data does
not account for intermittent PrEP use [15], which could lead
to intermittent PrEP users being considered as people who
discontinued PrEP. However, because data from only 2018
and 2022 were analysed, there is still a risk that a very small
proportion of participants were HIV positive, particularly on
Descovy. Lastly, it is possible that multiple changes in pat-
terns of PrEP use occurred between the two time points that
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operated in opposite directions and obscured one another; for
example, a higher proportion of people using 2-1-1 PrEP and
higher adherence in people using daily oral PrEP might result
in the lack of an apparent change in median days of PrEp,
while underlying patterns of adherence were actually improv-
ing. Resolving such nuanced combinations of changes would
require additional elements of data, such as dosing instruc-
tions, from commercial pharmacy datasets.

Duration of PrEP coverage should be considered as a
monitoring element in national data collection systems to
understand patterns of PrEP adoption and to help tailor
PrEP choices to people who might benefit from PrEP. Future
research efforts in this area might include adding explicit
questions on alternative PrEP regimens to national surveys of
MSM (e.g. National HIV Behavioral Surveillance surveys [20],
American Men’s Internet Survey [2]).

5 | CONCLUSIONS

The population impact of PrEP will depend on the coverage of
PrEP among those with indications [49], the equity of cover-
age in relation to risk in specific populations [8, 43] and per-
sistence on PrEP [50]. PrEP coverage has been below a third
since PrEP became available for use [51, 52], and there are
substantial gaps in PrEP equity by race, sex and US region [8].
Greater attention is needed to PrEP persistence; understand-
ing how to extend the persistence on PrEP once people start
it is key to increasing the population impact of PrEP. We rec-
ommend monitoring PrEP persistence using population-based
data sources, smaller studies to understand the multilevel
influences on PrEP persistence and intervention research to
develop evidence-based approaches to improve PrEP persis-
tence. This future work should explicitly examine the associ-
ations within subgroups across social determinants of health,
including race/ethnicity, region of residence, age and socio-
economic position with PrEP duration. Alternative methods of
providing PrEP should be considered to improve PrEP persis-
tence, especially for groups with documented shorter dura-
tions of PrEP persistence. LAl formulations might be espe-
cially impactful in increasing the duration of PrEP coverage for
populations at the highest risk of experiencing PrEP or HIV
stigma.

AUTHORS’ AFFILIATIONS

LRollins School of Public Health, Emory University, Atlanta, Georgia, USA; 2OHSU-
PSU School of Public Health, Oregon Health Sciences University, Portland, Oregon,
USA; ®Merck & Co., Inc., Rahway, New Jersey, USA; *OHSU Department of Emer-
gency Medicine, Portland, Oregon, USA

COMPETING INTERESTS

The authors do not have competing interests to report.

AUTHORS’ CONTRIBUTIONS

PSS conceptualized the analysis, interpreted the results and participated in the ini-
tial drafting and finalization of the manuscript, and approved the final manuscript.
EH conceptualized the analysis, wrote code for statistical analyses, participated
in the initial drafting and finalization of the manuscript, and approved the final
manuscript. HB conceptualized the analysis, interpreted the results, participated
in the finalization of the manuscript and approved the final manuscript; ESR con-

ceptualized the analysis, interpreted the results, participated in the initial drafting
and finalization of the manuscript, and approved the final manuscript; CRW pro-
vided administrative management, interpreted the results, participated in the ini-
tial drafting and finalization of the manuscript, and approved the final manuscript.

ACKNOWLEDGEMENTS

This work was supported by the Center for AIDS Research at Emory University
(P30 AI050409).

FUNDING

This research was supported by Merck Sharp & Dohme LLC, a subsidiary of Merck
& Co., Inc,, Rahway, NJ, USA, and the Center for AIDS Research at Emory Univer-
sity (P30AI050409).

DATA AVAILABILITY STATEMENT

Data on duration of use were developed from a proprietary database of pharmacy
fills purchased from IQVIA. SAS code to analyse the data is available upon request;
the underlying data are available from IQVIA,5 subject to their contractual pro-
cesses.

REFERENCES

1. Grant RM, Lama JR, Anderson PL, McMahan V, Liu AY, Vargas L, et al. Preexpo-
sure chemoprophylaxis for HIV prevention in men who have sex with men. N Engl
JMed. 2010;363(27):2587-99.

2. Sullivan PS, Sanchez TH, Zlotorzynska M, Chandler CJ, Sineath RC, Kahle E,
et al. National trends in HIV pre-exposure prophylaxis awareness, willingness and
use among United States men who have sex with men recruited online, 2013
through 2017. J Int AIDS Soc. 2020;23(3):e25461.

3. Sullivan PS, Giler RM, Mouhanna F, Pembleton ES, Guest JL, Jones J, et al.
Trends in the use of oral emtricitabine/tenofovir disoproxil fumarate for pre-
exposure prophylaxis against HIV infection, United States, 2012-2017. Ann Epi-
demiol. 2018;28(12):833-40.

4. Centers for Disease Control and Prevention. NCHHSTP AtlasPlus [Internet].
[cited 2024 Aug 12]. Available from: https://www.cdc.gov/nchhstp/about/atlasplus.
html

5. Golub SA, Gamarel KE, Rendina HJ, Surace A, Lelutiu-Weinberger CL. From
efficacy to effectiveness: facilitators and barriers to PrEP acceptability and motiva-
tions for adherence among MSM and transgender women in New York City. AIDS
Patient Care STDs. 2013;27(4):248-54.

6. Hill M, Smith J, Elimam D, Mustafaa G, Wortley P, Taylor B, et al. Ending the
HIV epidemic PrEP equity recommendations from a rapid ethnographic assess-
ment of multilevel PrEP use determinants among young Black gay and bisexual men
in Atlanta, GA. PLoS One. 2023;18(3):e0283764.

7. Siegler A, Mouhanna F, Giler RM, Weiss KM, Pembleton E, Guest J, 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):841-9.

8. Sullivan PS, DuBose SN, Castel AD, Hoover KW, Juhasz M, Guest JL, et al.
Equity of PrEP uptake by race, ethnicity, sex and region in the United States in
the first decade of PrEP: a population-based analysis. Lancet Reg Health. 2025. in
press.

9. Siegler AJ, Bratcher A, Weiss KM. Geographic access to preexposure prophy-
laxis clinics among men who have sex with men in the United States. Am J Public
Health. 2019;109(9):1216-23.

10. Sharpe JD, Sanchez TH, Siegler AJ, Guest JL, Sullivan PS. Association between
the geographic accessibility of PrEP and PrEP use among MSM in nonurban areas.
J Rural Health. 2022;38(4):948-59.

11. Psaros C, Hill-Rorie J, Quint M, Horvitz C, Dormitzer J, Biello KB, et al. A qual-
itative exploration of how to support PrEP adherence among young men who have
sex with men. AIDS Care. 2024:36(6):732-43.

12. Siegler AJ, Mehta CC, Mouhanna F, Giler RM, Castel A, Pembleton E, et al.
Policy- and county-level associations with HIV pre-exposure prophylaxis use, the
United States, 2018. Ann Epidemiol. 2020;45:24-31.e3.

13. Huang YLA, Tao G, Smith DK, Hoover KW. Persistence with human immun-
odeficiency virus pre-exposure prophylaxis in the United States, 2012-2017. Clin
Infect Dis. 2021:72(3):379-85.

14. Holloway IW, Krueger EA, Meyer IH, Lightfoot M, Frost DM, Hammack PL.
Longitudinal trends in PrEP familiarity, attitudes, use and discontinuation among


http://onlinelibrary.wiley.com/doi/10.1002/jia2.26459/full
https://doi.org/10.1002/jia2.26459
https://www.cdc.gov/nchhstp/about/atlasplus.html
https://www.cdc.gov/nchhstp/about/atlasplus.html

Sullivan PS et al. Journal of the International AIDS Society 2025, 28:e26459

http://onlinelibrary.wiley.com/doi/10.1002/jia2.26459/full | https://doi.org/10.1002/jia2.26459

a national probability sample of gay and bisexual men, 2016-2018. PLoS One.
2020;15(12):e0244448.

15. Molina JM, Charreau |, Spire B, Cotte L, Chas J, Capitant C, et al. Efficacy,
safety, and effect on sexual behaviour of on-demand pre-exposure prophylaxis for
HIV in men who have sex with men: an observational cohort study. Lancet HIV.
2017;4(9):e402-10.

16. Molina JM, Charreau I, Chidiac C, Pialoux G, Cua E, Delaugerre C, et al. Post-
exposure prophylaxis with doxycycline to prevent sexually transmitted infections
in men who have sex with men: an open-label randomised substudy of the ANRS
IPERGAY trial. Lancet Infect Dis. 2018:18(3):308-17.

17. Delany-Moretlwe S, Hughes JP, Bock P, Ouma SG, Hunidzarira P, Kalonji D,
et al. Cabotegravir for the prevention of HIV-1 in women: results from HPTN 084,
aphase 3, randomised clinical trial. Lancet. 2022;399(10337):1779-89.

18. Landovitz RJ, Donnell D, Clement ME, Hanscom B, Cottle L, Coelho L, et al.
Cabotegravir for HIV prevention in cisgender men and transgender women. N Engl
J Med. 2021;385(7):595-608.

19. Bekker LG, Das M, Abdool Karim Q, Ahmed K, Batting J, Brumskine W, et al.
Twice-yearly lenacapavir or daily F/TAF for HIV prevention in cisgender women. N
EnglJ Med. 2024; 391:1179-1192.

20. Gallagher KM, Sullivan PS, Lansky A, Onorato IM. Behavioral surveillance
among people at risk for HIV infection in the U.S.: the National HIV Behavioral
Surveillance System. Public Health Rep. 2007;122(Suppl 1):32-8.

21. Furukawa NW, Smith DK, Gonzalez CJ, Huang YLA, Hanna DB, Felsen
UR, et al. Evaluation of algorithms used for PrEP surveillance using a refer-
ence population from New York city, July 2016-June 2018. Public Health Rep.
2020;135(2):202-10.

22. Centers for Disease Control and Prevention. Preexposure prophylaxis for the
prevention of HIV infection in the United States-2021 update: a clinical practice
guideline. US Public Health Service; 2021.

23. Gaumer G, Senthil Kumar VS, Crown W, Jordan M, Hurley C, Subramanian M,
et al. Equity of the HIV epidemic response in 13 African countries. Afr J AIDS Res.
2023;22(4):276-89.

24. Whitfield THF, John SA, Rendina HJ, Grov C, Parsons JT. Why | quit pre-
exposure prophylaxis (PrEP)? A mixed-method study exploring reasons for PrEP
discontinuation and potential re-initiation among gay and bisexual men. AIDS
Behav. 2018;22(11):3566-75.

25. Nieto O, Brooks RA, Landrian A, Cabral A, Fehrenbacher AE. PrEP discontin-
uation among Latino/a and Black MSM and transgender women: a need for PrEP
support services. PLoS One. 2020;15(11):e0241340.

26. Bradley E, Forsberg K, Betts JE, DelLuca JB, Kamitani E, Porter SE, et al. Fac-
tors affecting pre-exposure prophylaxis implementation for women in the United
States: a systematic review. J Womens Health. 2019;28(9):1272-85.

27. Chase E, Mena L, Johnson KL, Prather M, Khosropour CM. Patterns of pre-
exposure prophylaxis (PrEP) use in a population accessing PrEP in Jackson, Missis-
sippi. AIDS Behav. 2023;27(4):1082-90.

28. Spinelli MA, Laborde N, Kinley P, Whitacre R, Scott HM, Walker N, et al.
Missed opportunities to prevent HIV infections among pre-exposure prophylaxis
users: a population-based mixed methods study, San Francisco, United States. J Int
AIDS Soc. 2020;23(4):e25472.

29. John SA, Zapata JP, Dang M, Pleuhs B, O'Neil A, Hirshfield S, et al. Exploring
preferences and decision-making about long-acting injectable HIV pre-exposure
prophylaxis (PrEP) among young sexual minority men 17-24 years old. Sci Rep.
2023;13(1):5116.

30. Dubov A, Ogunbajo A, Altice FL, Fraenkel L. Optimizing access to PrEP
based on MSM preferences: results of a discrete choice experiment. AIDS Care.
2019;31(5):545-53.

31. Huang W, Lockard A, Kelley CF, Serota DP. From declining PrEP to PrEP initi-
ation as “first nature”-what changes PrEP initiation decisions among young, Black
MSM. AIDS Care2021; 34(3), 284-293.

32. Figueroa C, Johnson C, Verster A, Baggaley R. Attitudes and acceptabil-
ity on HIV self-testing among key populations: a literature review. AIDS Behav.
2015;19(11):1949-65.

33. Koechlin FM, Fonner VA, Dalglish SL, O’Reilly KR, Baggaley R, Grant RM, et al.
Values and preferences on the use of oral pre-exposure prophylaxis (PrEP) for HIV
prevention among multiple populations: a systematic review of the literature. AIDS
Behav. 2017;21(5):1325-35.

34. Elopre L, Boutwell A, Gordon B, Johnson B, Marrazzo J, Van Der Pol B, et al.
PrEP service delivery preferences of black Cis-gender women living in the South-
ern United States. AIDS Behav. 2022;26(11):3469-79.

35. Lorenzetti L, Dinh N, van der Straten A, Fonner V, Ridgeway K, Rodolph
M, et al. Systematic review of the values and preferences regarding the use of
injectable pre-exposure prophylaxis to prevent HIV acquisition. J Int AIDS Soc.
2023;26(Suppl 2):26107.

36. Smith DK, Van Handel M, Huggins R. Estimated coverage to address finan-
cial barriers to HIV preexposure prophylaxis among persons with indications for
its use, United States, 2015. J Acquir Immune Defic Syndr. 2017;76(5):465-
72.

37. Tolley EE, Zangeneh SZ, Chau G, Eron J, Grinsztejn B, Humphries H, et al.
Acceptability of long-acting injectable cabotegravir (CAB LA) in HIV-uninfected
individuals: HPTN 077. AIDS Behav. 2020;24(9):2520-31.

38. Liegeon G, Ghosn J. Long-acting injectable cabotegravir for PrEP: a game-
changer in HIV prevention? HIV Med. 2023;24(6):653-63.

39. Greene GJ, Swann G, Fought AJ, Carballo-Diéguez A, Hope TJ, Kiser PF, et al.
Preferences for long-acting pre-exposure prophylaxis (PrEP), daily oral PrEP, or
condoms for HIV prevention among U.S. men who have sex with men. AIDS Behav.
2017;21(5):1336-49.

40. Dang M, Scheim Al, Teti M, Quinn KG, Zarwell M, Petroll AE, et al. Barriers
and facilitators to HIV pre-exposure prophylaxis uptake, adherence, and persis-
tence among transgender populations in the United States: a systematic review.
AIDS Patient Care STDs. 2022;36(6):236-48.

41. Rogers BG, Sosnowy C, Zanowick-Marr A, Chan PA, Mena LA, Patel RR, et al.
Facilitators for retaining men who have sex with men in pre-exposure prophy-
laxis care in real world clinic settings within the United States. BMC Infect Dis.
2022;22(1):673.

42. Owens C, Hubach RD, Lester JN, Williams D, Voorheis E, Reece M, et al.
Assessing determinants of pre-exposure prophylaxis (PrEP) adherence among a
sample of rural Midwestern men who have sex with men (MSM). AIDS Care.
2020;32(12):1581-8.

43. Goedel WC, Bessey S, Lurie MN, Biello KB, Sullivan PS, Nunn AS, et al.
Projecting the impact of equity-based preexposure prophylaxis implementation
on racial disparities in HIV incidence among MSM. AIDS. 2020;34(10):1509-
17.

44, Carter MR, Aaron E, Nassau T, Brady KA. Knowledge, attitudes, and PrEP pre-
scribing practices of health care providers in Philadelphia, PA. J Prim Care Commu-
nity Health. 2019; 10.

45. St Vil NM, Przybyla S, LaValley S. Barriers and facilitators to initiating PrEP
conversations: perspectives and experiences of health care providers. J HIV AIDS
Soc Serv. 2019;18(2):166-79.

46. O Murchu E, Marshall L, Teljeur C, Harrington P, Hayes C, Moran P, et al. Oral
pre-exposure prophylaxis (PrEP) to prevent HIV: a systematic review and meta-
analysis of clinical effectiveness, safety, adherence and risk compensation in all
populations. BMJ Open. 2022;12(5):e048478.

47. Sharpe JD, Siegler AJ, Sanchez TH, Guest JL, Sullivan PS. Effects of mode of
transportation on PrEP persistence among urban men who have sex with men.
AIDS Care 2023;35(9):1411-19.

48. Cole SW, Glick JL, Campoamor NB, Sanchez TH, Sarkar S, Vannappagari
V, et al. Willingness and preferences for long-acting injectable PrEP among
US men who have sex with men: a discrete choice experiment. BMJ Open.
2024;14(4):e083837.

49. Jenness S, Goodreau S, Rosenberg E, Hoover K, Smith D, Sullivan P. Impact of
CDC's HIV pre-exposure prophylaxis guidelines among MSM in the United States.
In: National HIV Prevention Conference. 2015.

50. Spinelli MA, Buchbinder SP. Pre-exposure prophylaxis persistence is a critical
issue in PrEP implementation. Clin Infect Dis. 2020;71(3):583-5.

51. Fallahi M, Guadamuz JS, Shooshtari A, Qato DM. Changes in HIV pre-
exposure prophylaxis (PrEP) coverage at state and county level during the
COVID-19 pandemic in the United States. AIDS Behav. 2024;28(3):799-
804.

52. US Centers for Disease Control and Prevention. Atlas Plus [Internet]. 2019
[cited 2020 Nov 12]. Available from: https://www.cdc.gov/nchhstp/atlas/

SUPPORTING INFORMATION

Additional information may be found under the Supporting
Information tab for this article:
Supporting Information


http://onlinelibrary.wiley.com/doi/10.1002/jia2.26459/full
https://doi.org/10.1002/jia2.26459
https://www.cdc.gov/nchhstp/atlas/

	Inequities in PrEP annualized pill-day coverage, United States, 2018-2022: a cross-sectional pharmacoequity analysis
	1 | INTRODUCTION
	2 | METHODS
	2.1 | PrEP prescriptions
	2.2 | Duration of PrEP use
	2.3 | Median length of PrEP use
	2.4 | 2-1-1-Dosing

	3 | RESULTS
	4 | DISCUSSION
	5 | CONCLUSIONS
	AUTHORS' AFFILIATIONS
	COMPETING INTERESTS
	AUTHORS’ CONTRIBUTIONS
	ACKNOWLEDGEMENTS
	FUNDING
	DATA AVAILABILITY STATEMENT

	REFERENCES
	SUPPORTING INFORMATION


