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Abstract

Preventing HIV transmission is a crucial step in ending the HIV epidemic. Safe and effective pre-exposure
prophylaxis (PrEP) has been available in the United States since 2012. We set out to determine if persons at
greatest risk for HIV acquisition were receiving HIV PrEP. HIV-negative individuals from the Observational
Pharmaco-Epidemiology Research & Analysis (OPERA) cohort who were prescribed daily PrEP were con-
trasted with newly diagnosed HIV persons without PrEP use between July 16, 2012 and October 31, 2020 to
determine if the PrEP prescriptions reached the populations who were seroconverting. Poisson regression was
used to estimate incidence rates of seroconversion to HIV among PrEP initiators, as well as new diagnoses of
sexually transmitted infections among both the PrEP group and the newly HIV+ group. Out of the 14,598 PrEP
users and 3558 persons newly diagnosed with HIV in OPERA, demographics varied widely. Older individu-
als, those of non-Black race, men, nonintravenous (IV) drug users, and those with commercial insurance were
proportionally overrepresented among those prescribed PrEP compared to persons newly diagnosed with HIV
during the same time period. Over 82% of new HIV+ individuals received care in the southern United States
compared to only 45% of PrEP users. Seroconversion to HIV among PrEP users was generally uncommon,
although more frequent among those who identified as Black individuals, especially in the 13–25 years old age
range. In conclusion, providers need innovative programs to better identify, educate, and link those at greatest
risk of HIV acquisition, especially young people, women, Black individuals, and IV drug users, to PrEP.
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Introduction

According to the Centers for Disease Control and Pre-
vention (CDC), there have been around 38,000 newly

diagnosed people per year between 2014 and 2018;1 as of
2018, about 1.2 million people were living with the human
immunodeficiency infection (HIV).2 While overall incidence
went down slightly over this period, some groups experienced
increases in new HIV diagnoses.2 Treatment alone cannot stop

the HIV epidemic.3–5 Prevention has been identified as a key
piece of any strategy to end the epidemic. However, preven-
tion is most efficient when targeted to those at greatest risk.

Pre-exposure oral chemoprophylaxis (PrEP) with tenofo-
vir disoproxil fumarate (TDF)/emtricitabine (FTC) was first
approved in the United States in 2012;6 PrEP with tenofovir
alafenamide (TAF)/FTC was approved in 2019.7 Both PrEP
regimens are safe and effective in a variety of populations,
protecting against sexual and intravenous drug use (IVDU)
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transmission.8–18 However, risk compensation as a result of
feeling protected by PrEP is a concern.19 Increases in con-
domless sex and sexually transmitted infections (STI) have
indeed been noted in observational studies.13 PrEP could also
be viewed as an opportunity to provide education and en-
courage STI testing.20

The World Health Organization (WHO) recommends that
PrEP be offered to individuals at substantial risk of HIV in-
fection [i.e., incidence rate (IR) >3 per 100 person-years
without PrEP].21 The CDC has estimated that 492,000 sex-
ually active men who have sex with men (MSM), 115,000
people who inject drugs, and 624,000 heterosexually active
adults would benefit from PrEP.22 In the United States, racial,
ethnic, and geographic disparities in PrEP access have been
reported.23–26 A cross-sectional study of population-level
data assessing whether PrEP prescriptions are proportional
to the underlying epidemiological need in the United States
found considerable variation in the number of PrEP users
relative to the number of new HIV diagnoses for populations
stratified by geographic location, policies, race, ethnicity,
poverty level, sex, and age.25,26

This study sought to determine if those prescribed PrEP
represented those at greatest risk for HIV infection in the
United States. We operationalized this by characterizing
the HIV-negative population being prescribed PrEP in the
Observational Pharmaco-Epidemiology Research & Analy-
sis (OPERA) cohort compared to the HIV-negative individ-
uals not prescribed PrEP who seroconverted to HIV-positive
during the same calendar period, under the assumption that
seroconverters would have benefited from PrEP. Further, we
quantified the incidence of select STIs between the groups, as
well as the incidence of HIV seroconversions on PrEP.

Methods

Study population

The study population was selected from the OPERA co-
hort, a collaboration of 14 health care organizations with
over 80 clinics in 18 US states and territories from which
electronic health records are uploaded daily or weekly
(Supplementary Figs. S1 and S2). At the time of the analysis,
over 748,000 individuals were prospectively followed
through their electronic health records during their regular
care with their primary care providers (Supplementary Table
S1). The study population included HIV-negative individuals
who were at least 13 years of age at the time of a prescription
of daily PrEP (TDF/FTC or TAF/FTC) or a new diagnosis of
HIV between July 16, 2012 and October 31, 2020. In-
dividuals with hepatitis B virus (HBV) were excluded as
these individuals may have been on TDF/FTC or TAF/FTC
for treatment rather than PrEP. Among the PrEP users, those
who were prescribed any other PrEP modality [e.g., a variety
of antiretroviral therapy (ART) as PrEP ranging from
monotherapy to full regimens off-label use] were also ex-
cluded, as it was not the focus of this work.

The comparison group consisted of people newly diagnosed
with HIV (non-PrEP seroconverters). It can be surmised that
seroconverters would have received some protection from
PrEP use had they been prescribed it and that their behaviors
represent those of individuals at high risk of acquiring HIV.
Thus, comparing seroconverters to PrEP users can identify
vulnerable subgroups of individuals who should be targeted
for PrEP use. Among those newly diagnosed with HIV, indi-
viduals exposed to ART before seroconversion via PrEP or post
exposure prophylaxis, or had a viral load <1000 copies/mL at

FIG. 1. Flow diagram of study inclusion. ART, antiretroviral therapy; HBV, hepatitis B virus; OPERA, Observational
Pharmaco-Epidemiology Research & Analysis; PrEP, pre-exposure prophylaxis; TAF, tenofovir alafenamide; TDF/FTC,
tenofovir disoproxil fumarate/emtricitabine.
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the time of HIV diagnosis (an indicator of likely prior ART
use), and those who did not have a prior documented HIV-
negative test were excluded as they may not reflect individuals
who were true seroconverters at that specific timepoint (Fig. 1).
All individuals were followed from the date of PrEP initiation
or HIV seroconversion to study end (October 31, 2020).

OPERA� complies with all HIPAA and HITECH require-
ments and received annual Institutional Review Board (IRB)
approval from Advarra IRB, including a waiver of infor-
med consent and authorization for the use of protected health
information.

Measurements

Demographic characteristics were collected from intake in-
formation as well as social and behavioral history notes in the
electronic health record data. Reporting and recording of these
vary by provider-patient relationship and tend to grow more de-
scriptive over time. Payer information was collected from the
billing software and categorized as ‘‘other’’ when a patient re-
ceived a local grant to pay for their care; missing payer data
occurred when a patient was cared for pro bono or received other
support not billed through the software. Clinical characteristics
were obtained through the history and present care of the patient.

PrEP initiators were HIV-negative individuals prescribed
TDF/FTC or TAF/FTC for the first time during the study period.
Most individuals on PrEP for <30 days had difficulty getting
PrEP insurance coverage and were thus excluded. PrEP dis-
continuation was defined as a gap of >45 days without a refill or
a new PrEP prescription. With prescription data, we have ob-
served that most gaps of <45 days represent delayed start and/or
incomplete adherence as opposed to discontinuations.

Seroconverters were HIV-negative individuals with a new
diagnosis or positive laboratory result for HIV during the study
period. STI were defined as a new diagnosis or positive laboratory
result for active syphilis, gonorrhea, chlamydia, trichomoniasis,
chancroid, lymphogranuloma venereum, Mycoplasma genita-
lium, acute hepatitis C virus, or acute HBV during follow-up.

Statistical analyses

To assess whether PrEP prescriptions reached the subpopu-
lations most at risk of HIV infections, baseline demographic and
clinical characteristics were described using median and inter-
quartile range (IQR) for continuous data and frequencies and
proportions for categorical data. Groups were compared using
Wilcoxon rank-sum test for continuous variables and Pearson’s
chi-square test for categorical variables. IRs of seroconversions
with exposure to PrEP were estimated using Poisson regression
among PrEP initiators. IRs of new diagnoses of STIs were es-
timated among both the PrEP group and the New HIV+ group
and defined as new diagnoses among individuals with neither
history of nor prevalence of STIs at baseline.

Results

The PrEP analysis population consisted of 14,598 per-
sons initiating PrEP for the first time between July 16, 2012 and
October 31, 2020 and met all eligibility criteria (Fig. 1) were
followed for a median of 15 months (IQR: 12– 26). The majority
were prescribed TDF/FTC (n = 8283), some started with
TDF/FTC and switched to TAF/FTC (n = 3968), and fewer took
TAF/FTC exclusively (n = 2347). The newly HIV-diagnosed

population included 3558 HIV-negative individuals who ser-
oconverted to HIV-positive between July 16, 2012 and October
31, 2020 and met all other eligibility criteria (Fig. 1) were fol-
lowed for a median of 33 months (IQR: 18–56). PrEP uptake
showed important increases over the observation period, from
115 PrEP initiations in 2012 to 3821 initiations in 2019 (2391
initiations in 2020 through October). Meanwhile, new HIV di-
agnoses were relatively stable until 2020.

When comparing demographic characteristics (Table 1), the
PrEP group tended to be older than the New HIV+ group, with
the greatest difference being in the youngest age group, 13–25
years of age (PrEP: 24%; New HIV+ 32%). A greater proportion

Table 1. Demographic Characteristics

of Pre-Exposure Prophylaxis (PrEP) Users

and Individuals Newly Diagnosed with HIV, n (%)

PrEP users,
N = 14,598

New HIV+,
N = 3558 pa

Age
13–25 3540 (24) 1128 (32) <0.0001
26–49 9304 (64) 2049 (58)
50+ 1754 (12) 381 (11)

Sex
Male 13459 (92) 3099 (87) <0.0001
Female 1129 (8) 459 (13)
Unknown 10 (0) 0

Gender
Transgender 260 (2) 79 (2) 0.0826

Race
Black 3239 (22) 1850 (52) <0.0001
Not Black 9633 (66) 1489 (42)
Unknown 1726 (12) 219 (6)

Ethnicity
Hispanic 2907 (20) 675 (19) <0.0001
Not Hispanic 8535 (59) 2537 (71)
Unknown 3156 (22) 346 (10)

Risk of infection
MSM, no IVDU 7678 (53) 1885 (53) <0.0001
IVDU, no MSM 28 (0) 46 (1)
MSM and IVDU 20 (0) 61 (2)
Other 1721 (12) 644 (18)
Unknown 5151 (35) 922 (26)

US region
Northeast 3216 (22) 99 (3) <0.0001
South 6568 (45) 2908 (82)
Midwest 271 (2) 113 (3)
West 4534 (31) 434 (12)
US Territories 9 (0) 4 (0)

Payer (not mutually exclusive)
Medicaid 1089 (8) 462 (13) <0.0001
Medicare 253 (2) 98 (3) <0.0001
Commercial

insurance
9607 (66) 1360 (38) <0.0001

Cash only 1076 (7) 358 (10) <0.0001
ADAP/Ryan White 140 (1) 718 (20) <0.0001
Other 1454 (10) 869 (24) <0.0001
No payer

information
1937 (13) 605 (17) <0.0001

aStatistical significance may be an artifact of the large sample size and
may not represent clinically meaningful differences between groups.

ADAP, AIDS Drug Assistance Program; IVDU, intravenous drug use;
MSM, men who have sex with men; PrEP, pre-exposure prophylaxis.
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of women, Black individuals, and IVDUs were diagnosed with
HIV than were initiated PrEP during this period. Over 80% of
new HIV diagnoses occurred in the south of the United States,
while only 45% of PrEP prescriptions originated there. While
most PrEP initiators and New HIV+ patients were covered by
commercial insurance, no information was available on PrEP
coverage specifically (Table 1).

IRs of HIV seroconversion after PrEP initiation were low
across most groups with the exception of Black PrEP initiators
between 13 and 25 years of age [2.19 cases per 100 person-
years, confidence interval (CI): 1.58–3.03], which was double
the rate among Black PrEP initiators between 26 and 49 years of
age (1.12 cases per 100 person-years, CI: 0.78–1.60; Fig. 2).
Compared to PrEP nonseroconverters, PrEP seroconverters
tended to be younger and were more likely to be male and Black
(Table 2). Seroconversion was observed after a median of 13.6
months (IQR: 7.1–25.6) following PrEP initiation. Most (70%)
had at least one visit every 90 days and 75% still had a pre-
scription for PrEP when they seroconverted. In comparison,
PrEP users who did not seroconvert were less likely to have at
least one visit every 90 days (62%; Table 3).

Past (prevalence) and new diagnoses of STIs (incidence
proportions) were compared between the PrEP and New
HIV+ groups; the large sample size may have resulted in sta-
tistically significant differences despite the absence of clini-
cally relevant differences between groups (Table 4). When
accounting for differential follow-up time between groups,
the overall IRs per 100 person-years for new STIs were
higher among PrEP users (IR: 14.76; 95% CI: 14.29–15.25)
than among non-PrEP seroconverters (IR: 10.02; 95% CI:

9.45–10.61; Fig. 3). When assessing the IR for each of the
most common STIs, both gonorrhea and chlamydia rates were
higher among PrEP users than the non-PrEP seroconverters.
However, rates per 100 person-years of syphilis were lower
among PrEP users (IR: 4.21; 95% CI: 3.97–4.48) than the non-
PrEP seroconverters (IR: 5.45; 95% CI: 5.04–5.90; Fig. 3).

Discussion

In this large population of new PrEP initiators and individuals
newly diagnosed with HIV, those prescribed PrEP were more
likely to be older and were less likely to be women, Black
individuals, IVDU, or MSM+IVDU than those newly diagnosed
with HIV without PrEP during the same calendar period. Of
note, the highest incidence for seroconversion among PrEP
users was among Black individuals 13–25 years of age in
alignment with the CDC report showing that 21% of new HIV
diagnoses in 2018 occurred among youth 13–24 years of age.27

While the overall trend of new HIV infection in youth in the
United States has been declining from 2010 to 2017, 53% of
youth between 13 and 24 years of age who were newly diag-
nosed with HIV in 2017 were Black individuals.28 Prevention of
HIV in this age group is crucial, as younger people living with
HIV are more likely than older individuals to have suboptimal
adherence to ART29 and to fall out of care,30 leading to an
increased risk of virologic failure.28,30

Thus, HIV prevention is of the utmost importance
among younger people of color. Tailoring PrEP education,
administration, and support to individuals between 13 and 25
years of age at highest risk for contracting HIV is of

FIG. 2. HIV seroconversion IRs per 100 person-years for PrEP recipients (N = 14,598) by demographic groups.
Individuals with missing race or sex were excluded from stratified estimates as appropriate. IR, incidence rate; PrEP,
pre-exposure prophylaxis.
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Table 2. Demographic Characteristics of Pre-Exposure Prophylaxis (PrEP) Nonseroconverters

and Pre-Exposure Prophylaxis (PrEP) Seroconverters, n (%)

PrEP nonseroconverters, N = 14,428 PrEP seroconverters, N = 170 pa

Age
13–25 3477 (24) 63 (37) 0.0003
26–49 9210 (64) 94 (55) .
50+ 1741 (12) 13 (8) .

Sex
Male 13,295 (92) 164 (97) 0.1114.
Female 1123 (8) 6 (4) .
Unknown 10 (0) 0
Gender
Transgender 258 (2) 2 (1) 0.7727

Race
Black 3172 (22) 67 (39) <0.0001.
Not Black 9547 (66) 86 (51) .
Unknown 1709 (12) 17 (10)

Ethnicity
Hispanic 2872 (20) 35 (21) 0.0109
Not Hispanic 8421 (58) 114 (67) .
Unknown 3135 (22) 21 (12) .

Risk of infection
MSM, no IVDU 7571 (53) 107 (63) <0.0001.
IVDU, no MSM 27 (0) 1 (1) .
MSM and IVDU 17 (0) 3 (2) .
Other 1713 (12) 8 (5) .
Unknown 5100 (35) 51 (30)

US region
Northeast 3182 (22) 34 (20) <0.0001
South 6461 (45) 107 (63) .
Midwest 265 (2) 6 (4) .
West 4511 (31) 23 (14) .
US Territories 9 (0) 0 .

Payer (not mutually exclusive)
Medicaid 1075 (8) 14 (8) 0.6987
Medicare 249 (2) 4 (2) 0.5435
Commercial insurance 9511 (66) 96 (57) 0.0098
Cash only 1055 (7) 21 (12) 0.0124
ADAP/Ryan White 136 (1) 4 (2) 0.0810
Other 1425 (10) 29 (17) 0.0019
No payer information 1906 (13) 31 (18) 0.0549

aStatistical significance may be an artifact of the large sample size and may not represent clinically meaningful differences between
groups.

ADAP, AIDS Drug Assistance Program; IVDU, intravenous drug use; MSM, men who have sex with men; PrEP, pre-exposure
prophylaxis.

Table 3. Pre-Exposure Prophylaxis (PrEP) Persistence

PrEP nonseroconverters,
N = 14,428

PrEP seroconverters,
N = 170 pa

On PrEP at study end, n (%) 7796 (53) NA
On PrEP at seroconversion, n (%) NA 128 (75) NA
Time on PrEP, median months (IQR) 14.9 (12.0–26.5) NA
Time to seroconversion, median months (IQR) NA 13.6 (7.1–25.6) NA
‡1 PrEP follow-up visit, n (%) 12,694 (88) 164 (97) 0.0007
1 PrEP follow-up visit every £90 days, n (%) 8938 (62) 119 (70) 0.02994

aStatistical significance may be an artifact of the large sample size and may not represent clinically meaningful differences between
groups.

IQR, interquartile range; PrEP, pre-exposure prophylaxis.
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paramount importance. Unfortunately, as of the spring of
2018, only 55% of young MSM aged 15–17 years had ever
heard of PrEP.31 In OPERA, only 24% of PrEP initiators
were between 13 and 25 years of age, while this age group
represented 32% of the total pool of new HIV infections.
These results reflect those from a study utilizing a national
health data company aggregating clinic, patient, and provider
data in the United States (Source Healthcare Analytics).25

Indeed, in the fourth quarter of 2017, in the United States,
70,395 individuals received a prescription for PrEP, re-
presenting 26 PrEP users per 100,000 population. The prev-
alence of PrEP use was considerably lower among
individuals <24 years of age (15.2 PrEP users per 100,000
population), compared to those aged 25–54 years (range,
28.1–61.5 PrEP users per 100,000 population).25 Moreover,
this study estimated that in this age group, for each new HIV
diagnosis, there were only 0.9 PrEP users, suggesting that the
level of PrEP provision did not meet the underlying epide-
miological need for youths in the United States25

The majority of PrEP initiators in OPERA returned for at
least one follow-up appointment, and 53% remained on PrEP

at study end over a median of 15 months (IQR: 12–27) of
follow-up. This implies that 47% discontinued PrEP, al-
though reasons for discontinuation are unknown. Similar
or slightly higher levels of PrEP retention have been descri-
bed in other studies.32–37 Of note, this study found that as
many as 75% of PrEP seroconverters still had a PrEP pre-
scription at the time of seroconversion, suggesting a subop-
timal adherence to PrEP. Pharmacokinetic studies have
suggested that at least four doses/week for rectal exposure
and at least six doses/week for other exposures are necessary
to protect against HIV.38–40 This highlights the importance
of providing adherence support programs to ensure the suc-
cess of PrEP in the United States.

Incidence of STIs have been increasing over time in the
United States, with a 19% increase in chlamydia, a 63% in-
crease in gonorrhea, and a 71% increase in primary and
secondary syphilis from 2014 to 2018.41 In 2018, the CDC
reported high rates (cases per 100,000 population) of chla-
mydia (539.9), gonorrhea (179.1), and syphilis (10.8), but
only three cases of chancroid.41 Similarly, in OPERA, syph-
ilis, gonorrhea, and chlamydia were the most common STIs

Table 4. Pre-Existing and Newly Diagnosed Sexually Transmitted Infections, n (%)

History of STIs at baselinea Incident STIs during follow-up

PrEP,
N = 14,598

New HIV+,
N = 3558 p

PrEP,
N = 14,598

New HIV+,
N = 3558 pb

Syphilis 1966 (14) 883 (25) <0.0001 1045 (7) 622 (18) <0.0001
Gonorrhea 1274 (9) 343 (10) <0.0001 1869 (13) 432 (12) 0.2876
Chlamydia 1111 (8) 287 (8) <0.0001 1830 (13) 420 (12) 0.2350
Trichomoniasis 12 (0) 28 (1) <0.0001 15 (0) 35 (1) <0.0001
Chancroid £5 (0) £5 (0) 0.3535 £5 (0) £5 (0) 1.000
Lymphogranuloma venereum £5 (0) 0 1.0000 9 (0) £5 (0) 0.7137
Mycoplasma genitalium 0 0 NA 0 0 NA
Hepatitis C virus 128 (1) 83 (2) <0.0001 9 (0) £5 (0) 0.1684
Hepatitis B virus NA NA NA 20 (0) 34 (1) <0.0001

aHistory defined as a diagnosis of a given infection on or up to 3 months before start of PrEP or diagnosis of HIV.
bStatistical significance may be an artifact of the large sample size and may not represent clinically meaningful differences between groups.
NA, not applicable; PrEP, pre-exposure prophylaxis; STI, sexually transmitted infection.

FIG. 3. STIa IRs per 100 person-years for PrEP recipients (N = 14,598) versus new HIV+ individuals (N = 3558). aOverall
STI: new diagnosis or positive laboratory result for active syphilis, gonorrhea, chlamydia, trichomoniasis, chancroid,
lymphogranuloma venereum, Mycoplasma genitalium, acute hepatitis C virus, or acute HBV during follow-up. CI, con-
fidence interval; HBV, hepatitis B virus; IR, incidence rate; PrEP, pre-exposure prophylaxis; PY, person-years; STI,
sexually transmitted infection.

424 MOUNZER ET AL.



in both the PrEP and New HIV+ groups. In the OPERA study,
IRs per 100 person-years of STIs overall were statistically
significantly higher among PrEP users (14.76; 95% CI:
14.29–15.25) compared to non-PrEP seroconverters (10.02;
95% CI: 9.45–10.61) driven by gonorrhea and chlamydia
infection. However, IRs per 100 person-years of syphilis
were statistically significantly lower among PrEP users (4.21;
95% CI: 3.97–4.48) than non-PrEP seroconverters (5.45;
95% CI: 5.04–5.90). The synergistic interplay between HIV
and syphilis has been a well-known phenomenon, both be-
haviorally and biologically, notably with syphilitic ulcers
promoting HIV transmission and acquisition.42,43 Syphilis is
therefore an indicator of high HIV risk, and any individual
presenting with syphilis should receive sexual risk reduction
counseling and STI screening and be offered PrEP immedi-
ately if HIV-negative.

Mitigation of the protective effects of PrEP through risk
compensation has been a source of concern. Risk compen-
sation may occur if PrEP users change other behaviors be-
cause they feel protected (e.g., increased condomless sex).19

While several PrEP clinical trials have assessed risk com-
pensation behavior changes and found no increases in sexual
risk behavior or STI incidence, such trials are not represen-
tative of the real-world PrEP and STI counseling experi-
ence.19 Several observational studies have reported increases
in condomless sex and STI diagnosis with PrEP.44–48 Of note,
if PrEP use is accompanied by a higher frequency of STI
testing, increased STI rates are to be expected.20 However,
while higher STI screening in the PrEP group may have
driven some of the differences observed in other studies
comparing PrEP users to themselves before PrEP use, or to
HIV-negative individuals not on PrEP, it is less likely in this
OPERA study, as individuals newly diagnosed with HIV
should also be offered regular STI screening and counseling.

Limitations of this study include the influence of early
prescribers of PrEP who may not have been targeting its use
to ‘‘at risk’’ populations in the same way as later prescribers
of PrEP, which could have skewed the PrEP population
characteristics. However, the early years had the fewest
PrEP initiators, with over 75% of all new PrEP use recorded
between 2017 and 2020, so this effect should be modest at
worst. In addition, this study does not account for the impact
of the COVID-19 epidemic on HIV prevention and testing,
which may have impacted 2020 estimates. However, the
impact of the pandemic has varied greatly depending on the
setting and geographic location.49–51 In addition, racial and
socioeconomic disparities in both COVID-19 and HIV test-
ing, infection, and outcomes have been documented.52–54

Demographic characteristics were self-reported and, in the
case of race and ethnicity, could be left blank, limiting our
ability to observe whether individuals of Hispanic decent
were adequately provided PrEP. In addition, marital status,
risk of infection, and gender identity were gleaned from the
social and behavioral history notes of the providers. This
information can vary by provider and time in care. The New
HIV+ patients were followed for a median of 33 months
(IQR: 18–56). In contrast, the PrEP users were followed for
a median 15 months (IQR: 12–26). It is possible that screen-
ing rates varied between these populations, impacting the
IRs. Moreover, not all STIs have the same risk or reflect
recent risk behaviors. If focusing on STIs that indicate recent
risk behavior while in care, different rates between PrEP

users and new HIV+ patients may indicate a combination
of differences in provider interventions, patient receptivity
to risk modification, or other influences. Identification of
these root causes could be used to inform interventions. This
is an area for future research efforts.

In addition, this analysis was limited to first PrEP expo-
sure. Large gaps in PrEP were not evaluated and may become
a bigger issue as individuals experiment with on-demand
PrEP. This too is an area for future research. A generous gap
of >45 days between PrEP prescriptions was allowed before
qualifying for a discontinuation. This definition was devel-
oped because OPERA includes provider prescription data,
not pharmacy fill data. It was therefore important to allow for
delayed start, suboptimal adherence, and possible use of
samples. This approach may have been too conservative in
the estimation of PrEP discontinuation. Finally, this analysis
did not cover several other sources of disparities in PrEP
access, such as socioeconomic status, state policies, or health
care provider attitudes or knowledge.25,26,55,56

In conclusion, although PrEP has been transformative, and
its use has been on the rise, significant challenges in its im-
plementation remain. This study revealed that PrEP was
under-prescribed to individuals who were at the highest risk
for HIV acquisition (13–25 years old, Black people, women,
in the southern United States). Hence, raising awareness,
reducing stigma, and enhancing PrEP access among the
most vulnerable individuals are of paramount importance.
The highest incidence of seroconversion among PrEP users
was noted among young Black men, underscoring the need
to monitor PrEP adherence closely and offer support in this
vulnerable population.
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