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IMPORTANCE A 2019 review for the US Preventive Services Task Force (USPSTF) found oral
preexposure prophylaxis (PrEP) associated with decreased HIV infection risk vs placebo or no
PrEP in adults at increased HIV acquisition risk. Newer PrEP regimens are available.

OBJECTIVE To update the 2019 review on PrEP, to inform the USPSTF.

DATA SOURCES Ovid MEDLINE, Cochrane Database of Systematic Reviews, Cochrane Central
Register of Controlled Trials, and Embase (January 2018 to May 16, 2022); surveillance
through March 24, 2023.

STUDY SELECTION Randomized clinical trials of PrEP vs placebo or no PrEP or newer vs older
PrEP regimens and diagnostic accuracy studies of instruments for predicting incident HIV
infection.

DATA EXTRACTION AND SYNTHESIS Dual review of titles and abstracts, full-text articles, study
quality, and data abstraction. Data were pooled using the DerSimonian and Laird
random-effects model.

MAIN OUTCOMES AND MEASURES HIV acquisition, mortality, and harms; and diagnostic test
accuracy.

RESULTS Thirty-two studies were included in the review (20 randomized clinical trials

[N = 36 575] and 12 studies of diagnostic accuracy [N = 5544 500]). Eleven trials in the 2019
review found oral PrEP associated with decreased HIV infection risk vs placebo or no PrEP

(n =18172; relative risk [RR], 0.46 [95% Cl, 0.33-0.66]). Higher adherence was associated
with greater efficacy. One new trial (n = 5387) found oral tenofovir alafenamide/emtricitabine
(TAF/FTC) to be noninferior to tenofovir disoproxil fumarate/emtricitabine (TDF/FTC) in men
who have sex with men (RR, 0.53 [95% Cl, 0.23-1.26]). Two new trials found long-acting
injectable cabotegravir associated with decreased risk of HIV infection vs oral TDF/FTC (RR,
0.33[95% Cl, 0.18-0.62] in cisgender men who have sex with men and transgender women
[n = 4490] and RR, 0.11 [95% CI, 0.04-0.31] in cisgender women [n = 3178]). Discrimination
of instruments for predicting incident HIV infection was moderate in men who have sex with
men (5 studies; n = 25 488) and moderate to high in general populations of persons without
HIV (2 studies; n = 5477 291).

CONCLUSIONS AND RELEVANCE In adults at increased HIV acquisition risk, oral PrEP was
associated with decreased risk of acquiring HIV infection compared with placebo or no PrEP.
Oral TAF/FTC was noninferior to oral TDF/FTC, and injectable cabotegravir reduced the risk of
HIV infection compared with oral TDF/FTC in the populations studied.
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USPSTF Review: Preexposure Prophylaxis for the Prevention of HIV

n 2019, the US Preventive Services Task Force (USPSTF) rec-

ommended that clinicians offer preexposure prophylaxis (PrEP)

with effective antiretroviral medications to persons at in-
creased HIV acquisition risk (A recommendation),’ based on evi-
dence showing that oral PrEP with tenofovir disoproxil fumarate
alone or in combination with emtricitabine (TDF/FTC) was associ-
ated with decreased risk of acquiring HIV infection.? Subse-
quently, the US Food and Drug Administration (FDA) approved oral
tenofovir alafenamide fumarate/emtricitabine (TAF/FTC) and long-
acting injectable cabotegravir for PrEP. Compared with tenofovir
disoproxil fumarate, tenofovir alafenamide fumarate achieves higher
and more sustained intracellular drug levels at lower tenofovir se-
rum levels, potentially increasing effectiveness and bone and kid-
ney safety. Cabotegravir is administered every 2 months, poten-
tially increasing adherence, which is directly related to PrEP
effectiveness. This evidence report was conducted to update the
2019 USPSTF review? to inform the USPSTF for an updated rec-
ommendation statement on use of PrEP, by synthesizing evidence
on benefits and harms of PrEP, including newer regimens, and on
accuracy of instruments for identifying potential candidates for PrEP.

Methods

Scope of the Review

Detailed methods and evidence tables with additional study de-
tails are available in the full evidence report.* Figure 1shows the ana-
lytic framework and key questions (KQs) that guided the review. The
full report includes additional evidence on the dapivirine ring (not
FDA approved/available in the US), additional outcomes (hepatitis
C and hepatitis B virus infection), and findings for contextual ques-
tions (not systematically reviewed) on adherence, persistence, uti-
lization, drug resistance, disparities, and tele-PrEP.

Search Strategies

A research librarian searched Ovid MEDLINE, the Cochrane Data-
base of Systematic Reviews, the Cochrane Central Register of Con-
trolled Trials, and Embase from January 2018 to May 16, 2022
(eMethods 1in the Supplement). Searches were supplemented by
reference list review of applicable articles, and relevant studies from
the 2019 USPSTF review were carried forward. Since May 2022, on-
going surveillance was conducted through article alerts and tar-
geted searches of journals to identify major studies published in the
interim that may affect the conclusions or understanding of the evi-
dence and the related USPSTF recommendation. The last surveil-
lance was conducted on March 24, 2023, and identified no eligible
randomized trials.

Study Selection

Two investigators independently reviewed titles, abstracts, and full-
text articles using predefined eligibility criteria (eMethods 2 in the
Supplement). The populations of interest were adolescents and
adults without HIV infection at increased HIV acquisition risk. Ran-
domized clinical trials (RCTs) of PrEP vs placebo or no PrEP, newer
(oral TAF/FTC and injectable cabotegravir) vs older (oral tenofovir
disoproxil fumarate alone or oral TDF/FTC) PrEP regimens, and in-
termittent vs event-driven PrEP that assessed risk of HIV infection,
mortality, quality of life, or harms of treatment were eligible. For
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newer vs older PrEP regimens, weight gain and lipid profiles were
also evaluated. Diagnostic accuracy studies of instruments to pre-
dict HIV acquisition were also included. Inclusion was restricted to
English-language articles, and studies published only as abstracts
were excluded.

Data Abstraction and Quality Rating

Oneinvestigator abstracted details about the study design, patient
population, setting, interventions or screening instruments, adher-
ence, and results from each study. A second investigator reviewed
abstracted data for accuracy. Two independent investigators as-
sessed the quality of each study as good, fair, or poor using pre-
defined criteria (eMethods 3 in the Supplement®). Discrepancies
were resolved by consensus.

Data Synthesis

Meta-analyses of oral PrEP vs placebo or no PrEP were conducted
for the 2019 USPSTF review using the DerSimonian and Laird ran-
dom-effects model?; there were no new placebo-controlled trials to
perform updated meta-analyses. Two trials of injectable cabotegra-
vir vs oral TDF/FTC were not pooled due to heterogeneity in popu-
lations and settings.®”

The aggregate internal validity (quality) of the body of evi-
dence was assessed for each KQ using methods developed by the
USPSTF.® based on the number, quality, and size of studies; consis-
tency of results between studies; and directness of evidence.

.|
Results

Across all KQs, 32 studies (reported in 61 publications) were in-
cluded (20 RCTs [N = 36 575] and 12 diagnostic accuracy studies
[N = 5544.500]) (Figure 2).5°6

Fourteen RCTSS.10,12,14,16-24,26, 28,32-36,38-41,43,45-52,56,61,63,65,
%6 and 7 diagnostic accuracy studies'®2>27:3144:59.60 (in 45 publica-
tions) were carried forward from the 2019 USPSTF review; 6
RCTs®711:3042.53-55 (including 2 RCTs of dapivirine™>3) and 5 diag-
nostic accuracy studies?®->757585% yere new, and 3 new publica-
tions reported additional outcome or analyses for previously in-
cluded trials®'>®2 (in 16 publications).

Benefits of PrEP
Key Question 1. What are the benefits of preexposure prophylaxis
(PrEP) in persons without preexisting HIV infection vs placebo or no
PrEP (including deferred PrEP) on the prevention of HIV infection
and quality of life?

Twelve RCTs, all in the 2019 USPSTF review, evaluated oral PrEP
vs placebo or no PrEP (total N = 18 244) (eTables 1-4 in the
Supplement),'017.21:22.28,38:43:46.52.56.6365 E |aven trials randomized pa-
tients to PrEP or placebo, and 1 open-label trial*> randomized pa-
tients to immediate vs delayed PrEP. Six trials'0-28-38:56.63.65 cqp.
ducted in Africa enrolled men and women at increased HIV infection
risk due to heterosexual contact; 4 trials?"?2*346 conductedin the US,
Europe, Canada, orinternationally enrolled men who have sex with men
or transgender women; 1trial°2 conducted in Africa enrolled both men
who have sex with men and high-risk women; and 1trial"” conducted
inThailand enrolled persons whoinject drugs. PrEP was prescribed daily
in 11 trials,'017.21:22.28.38:43.52.56.63.65 gnd 1 trial*® reported results for

JAMA August 22/29,2023 Volume 330, Number 8

© 2023 American Medical Association. All rights reserved.

747



748

Clinical Review & Education US Preventive Services Task Force

USPSTF Review: Preexposure Prophylaxis for the Prevention of HIV

Figure 1. Analytic Framework and Key Questions: Preexposure Prophylaxis for the Prevention of HIV Infection

Assessment Use of PrEP to
of patients reduce risk for
for PrEP HIV infection

Candidate for

Persons without
preexisting HIV
infection

Not a candidate
for PrEP

Harms of PrEP,
including STIs?

Key questions

identity, race and ethnicity, and HIV risk category)?

increased risk of HIV acquisition who are candidates for PrEP?

0 06 06

Adherence  t----———1 HIV infection
PrEpP
Quality of life

What are the benefits of PrEP in persons without preexisting HIV infection vs placebo or no PrEP
(including deferred PrEP) on the prevention of HIV infection and quality of life?
a. How do the benefits of PrEP differ by populations of interest (eg, defined by age, sex, gender

b. How do the benefits of PrEP differ by dosing strategy or regimen?

What are the benefits of newer PrEP regimens (oral TAF/FTC or injectable cabotegravir) vs TDF/FTC?P

What is the diagnostic accuracy of provider or patient risk assessment tools in identifying persons at

What are the harms of PrEP vs placebo or no PrEP when used for the prevention of HIV infection?

What are the harms of newer PrEP regimens (oral TAF/FTC, or injectable cabotegravir) vs TDF/FTC?0

Evidence reviews for the US
Preventive Services Task Force
(USPSTF) use an analytic framework
to visually display the key questions
that the review will address to allow
the USPSTF to evaluate the
effectiveness and safety of a
preventive service. The questions are
depicted by linkages that relate
interventions and outcomes. A
dashed line depicts a health outcome
that follows an intermediate
outcome. For additional information,
see the USPSTF Procedure Manual.®
PrEP indicates preexposure
prophylaxis; STI, sexually transmitted
infection; TAF/FTC, tenofovir
alafenamide/emtricitabine; and
TDF/FTC, tenofovir disoproxil
fumarate/emtricitabine.

Health outcomes

2 Harms also include kidney
dysfunction, adverse effects on
bone, pregnancy-related outcomes,
infection with antiretroviral
drug-resistant HIV, gastrointestinal
harms, headaches, and
discontinuation due to adverse
events.

® Dapivirine not addressed in this
article but results are described in
the full report.*

event-driven dosing. The mean age in all trials was younger than 40
years. No trial enrolled pregnant persons or persons younger than 18
years. Inall trials, HIV risk reduction and adherence counseling was pro-
vided toall patients.** Al trials were rated good quality except for Trated
fair quality*® due to unclear allocation concealment methods and open-
label design.

PrEP was associated with reduced risk of incident HIV infec-
tion vs placebo or no PrEP (11trials; n = 18 172; relativerisk [RR], 0.46
[95% Cl, 0.33-0.66]) (eFigure 1in the Supplement), but statistical
heterogeneity was present (° = 67%). The absolute risk reduction
was —2.0% (95% Cl, —2.8% to -1.2%; I* = 58%) after 4 months to 4
years. Funnel plot asymmetry was present on visual inspection, in-
dicating small sample effects, and the Egger test (a quantitative mea-
sure of funnel plot asymmetry) was statistically significant (P = .03),
indicating potential publication bias (eFigure 2 in the
Supplement).®7%8 A stratified analysis eliminated statistical hetero-
geneity and showed a strong interaction (P < .001) between higher
adherence and increased effectiveness of PrEP (adherence, =70%:
6 trials (n = 7328); RR, 0.27 [95% Cl, 0.19-0.39]; I = 0%) (eFig-
ure3andeTable5in the Supplement).'01721:22:38:4346.52.56.6365 Thara
was also a strong association between adherence analyzed as a con-
tinuous variable and effectiveness (P < .001) (eFigure 4 in the Supple-
ment). Results were consistent in stratified analyses based on fol-
low-up duration, receipt of industry support, and geographic setting
and in sensitivity analysis excluding 1fair quality trial** (eTable 5 in
the Supplement).

JAMA August 22/29,2023 Volume 330, Number 8

Oral PrEP was associated with a modestly decreased risk of mor-
tality that was not statistically significant, due to small numbers of
mortality events (9 trials; n = 17744; RR, 0.81[95% Cl, 0.59-1.11];
I? = 0%)'01721:22.38:4356.63.65 (aFjgre 5 in the Supplement). No trial
reported effects on quality of life.

Key Question 1a. How do the benefits of PrEP differ by popu-
lations of interest (eg, defined by age, sex, gender identity, race and
ethnicity, and HIV risk category)?

PrEP was effective across population subgroups defined by HIV
risk category (persons at increased risk of HIV infection via hetero-
sexual contact, men who have sex with men or transgender women,
or persons who inject drugs) (eTable 6 and eFigure 6 in the Supple-
ment), although evidence in persons who inject drugs was limited
to1trial.”

Based on within-study stratified analyses, 4 trials'®"”2"% did not
find that PrEP effectiveness differed according to age, and 3
trials'®"63 did not find that PrEP effectiveness differed between men
and women (eTable 6 in the Supplement). A post hoc analysis of 1
trial®' found that PrEP was effective in men who have sex with men
(hazard ratio [HR], 0.50 [95% Cl, 0.34-0.75]) but not in transgen-
derwomen (HR, 11[95% Cl, 0.5-2.7]), although the interaction was
not statistically significant (P = .09),"® indicating no statistically sig-
nificant difference in treatment effect between subgroups. One trial
found that effectiveness of PrEP was similar in Hispanic and non-
Hispanic persons.?' A new post hoc analysis from 1trial found event-
driven PrEP associated with decreased HIV incidence vs placebo

jama.com
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among those who took 15 or fewer pills per month with high adher-
ence (0 vs 9.2 per 100 person-years, P = .01) and those who took
more than 15 pills per month (O vs 8.1 per 100 person-years,
P=.004).°

Key Question 1b. How do the benefits of PrEP differ by dosing
strategy or regimen?

Estimates for oral PrEP vs placebo or no PrEP and risk of HIV in-
fection were very similar in stratified analysis according to use of te-
nofovir disoproxil fumarate alone (5 trials, n = 7546) or TDF/FTC (8
trials; n =10 626; P = .79 for interaction) (eTable 5 and eFigure 1in
the Supplement).10:21:38:43.46.52.63.65 Tha astimate from 1 trial
(n =199)*¢ of event-driven PrEP in men who have sex with men (RR,
0.14[95%Cl, 0.03-0.63]) was stronger than from 9 trials (n = 17 700)
that used daily dosing (RR, 0.47 [95% Cl, 0.32-0.711; I’ = 75%)
(eTable 5and eFigure 7 in the Supplement),1017:21:22.38:43.56.63.65 by
the interaction was not statistically significant (P = .13) and the es-
timate for event-driven PrEP was similar to daily dosing with
high adherence (5 trials; n = 6928; RR, 0.28 [95% CI,
0.20-0.41]).10-22435263 These trials were designed to evaluate event-
driven or daily PrEP against placebo or no PrEP; therefore, compari-
sons of PrEP regimens based on these trials are indirect. Although
2 trials (n = 654 [1 new>°]) compared event-driven or intermittent
vs daily PrEP, they were not designed to assess incident HIV infec-
tion and reported few cases (Table 1and Table 2; eTables 1-4 in the
Supplement).12-20:30

Benefits of New PrEP Regimens

Key Question 2. What are the benefits of newer PrEP regimens
(oral tenofovir alafenamide-emtricitabine [TAF-FTC], or injectable
cabotegravir) vs tenofovir disoproxil fumarate-emtricitabine
(TDF-FTC)?

Oral TAF/FTC vs TDF/FTC

One new, good-quality trial compared PrEP with oral TAF/FTC vs
TDF/FTC*?>* (Tables 1and Table 2; eTables 1-4 in the Supplement).
The DISCOVER trial (n = 5387) is an ongoing European and North
American trial of once-daily TAF/FTC (25-200 mg) or TDF/FTC (300-
200 mg) in HIV-negative cisgender adult men (98.6%) or transgen-
der women (1.4%) who have sex with men and had increased HIV
acquisition risk.*? Adherence was high (84% to 96% based on dried
blood spot samples, consistent with =4 doses/wk).

At 96 weeks, TAF/FTC was associated with a statistically non-
significant decreased risk of HIV infection vs TDF/FTC(0.3% vs 0.6%;
RR, 0.53[95% Cl, 0.23-1.261°%); this difference was within the pre-
specified noninferiority margin. There were no statistically signifi-
cantinteractions with age, race, ethnicity, geographical region, rec-
reational drug use, binge alcohol use, or number of unprotected
receptive anal intercourse partners.*? However, stratified esti-
mates wereimprecise. No infections occurred in transgender women
in either group.

Long-Acting Injectable Cabotegravir vs Daily Oral PrEP

Two new, concurrently conducted trials (HIV Prevention Trials Net-
work [HPTN] trials 083 and 084) compared long-acting injectable
cabotegravir (600 mg intramuscularly every 8 weeks, following a
5-week 30-mg daily oral lead-in) vs daily oral TDF/FTC (300 mg/
200 mg) (Table 1and Table 2; eTables 1-4 in the Supplement).®” The
studies were designed as 3-year and 3.5-year trials but were discon-

JAMA August 22/29,2023 Volume 330, Number 8
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tinued atamedian of 1.2 and 1.4 years, based on cabotegravir meet-
ing predefined superiority thresholds. The trials were rated good
quality.

HPTN 083 (n = 4566) enrolled cisgender men who have sex
with men (87%) or transgender women who have sex with men
(12%) in the US (37%), Latin America (43%), Asia (16%), and Africa
(3.3%).° Among US participants, 50% were Black and 50% were
non-Black. Injectable cabotegravir was associated with decreased
risk of HIV infection vs oral TDF/FTC (0.6% vs 1.7%; RR, 0.33[95%
Cl, 0.18-0.62]). Adherence was 91.5% for cabotegravir (based onin-
jection delay <2 weeks) and 74% with TDF/FTC (based on tenofovir
plasma concentration >40 ng/mL). Estimates were similar in men
who have sex with men (HR, 0.35 [95% CI, 0.18-0.68]) and trans-
gender women (HR, 0.34 [95% CI, 0.08-1.56]). Among US pa-
tients, cabotegravir was associated with decreased risk of HIV ac-
quisitioninBlack (HR, 0.28 [95% Cl, 0.10-0.841]) and non-Black (HR,
0.09[95% Cl, 0.00-2.05]) persons. Findings were also similar when
results were stratified by age (=30 vs >30 years) and geographic re-
gion.

HPTN 084 (n = 3178) enrolled cisgender womenin 7 countries
in sub-Saharan Africa.” Pregnant and breastfeeding women were in-
eligible. Injectable cabotegravir was associated with decreased risk
of HIV acquisition vs oral TDF/FTC (0.3% vs 2.3%:; RR, 0.11[95% Cl
0.04-0.31]). Adherence with cabotegravir was 93.0% (based on in-
jection delay <2 weeks) and with TDF/FTC was 41.9% (based on a
plasma concentration =40 ng/mL) or 18% (based on tenofovir di-
phosphate level consistent with taking =4 doses/wk). Results were
similar in stratified analyses based on age (<25 vs =25 years), con-
traception method, and body mass index.

Diagnostic Accuracy of Risk Assessment Tools
Key Question 3. What is the diagnostic accuracy of provider or pa-
tient risk assessment tools in identifying persons at increased risk
of HIV acquisition who are candidates for PrEP?

Twelve studies (total n=5544500; 5 new
[n = 5512189]29375758.64) ayaluated instruments developed and
validated in US cohorts for predicting incident HIV infection
(eTables 7-9in the Supplement).'3-25:27.29.31.37.44.57-60.64 Eight stud-
ies (2 new)>8®4 evaluated risk prediction instruments in men who
have sex with men,'3-25:273144.58.5964 { prior study evaluated per-
sons whoinject drugs,®© 1new study evaluated cisgender women,>”
and 2 new studies evaluated general populations of HIV-
uninfected persons.?®> In the studies evaluating risk predictionin-
struments in general populations?>” and cisgender women,>” HIV
risk assessment was based solely on data extracted from electronic
health records. Otherwise, risk prediction instruments were based
oninformation obtained from patient interviews, health records, or
data previously collected for other research purposes. No instru-
ment was specifically designed to be administered as a self-
administered questionnaire. Methodological limitations included
evaluation of older (pre-2000) cohorts,*+>8-€° yse of previously col-
lected data,325-273144.57-60.64 £5j|re to validate accuracy in a sepa-
rate (nondevelopment) cohort, > failure to predefine positive test
thresholds, 3252937445860 3nd inadequate or unclear methods for
ruling out preexisting HIV infection.?377

For men who have sex with men, 5 studies of 5 different instru-
ments (number of criteria ranged from 4 to 12) reported area under
the receiver operating characteristic curve (AUROC) values for in-
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Table 1. Study Characteristics of Head-to-Head Trials of PrEP

Source, country,
duration of

follow-up/quality® Interventions

HIV risk group(s),
risk-based inclusion criteria

Patient characteristics

Adherence
(method for measuring
adherence)

Event-driven vs daily oral PrEP®

ADAPT/HPTN 067 A: Daily TDF/FTC (n = 59)
Bekker et al,*2 2018 B: Time-driven TDF/FTC (1
South Africa tablet twice a week, plus a
34 wk dose after sex; n = 59)

Fair C: Event-driven TDF/FTC (1

tablet both before and after
sex; n = 60)

Included in prior report

ADAPT/HPTN 067 A: Daily TDF/FTC (n = 119)
Grant et al,2° 2018 B: Time-driven TDF/FTC (1
Thailand, US tablet twice a week, plus a
34 wk dose after sex; n = 119)
Fair C: Event-driven TDF/FTC (1

tablet both before and after
sex; n=119)

Included in prior report

High-risk women or transgender
men

History of an acute STI,
transactional sex, intercourse
without a condom with someone
of unknown or HIV-infected
status, or >1 sex partner in 6 mo

Men who have sex with men
Reported anal or neovaginal sex
with a man in the past 6 mo and
have 21 of the following in the
past 6 mo: sex with >1 man or
transgender woman; history of an
acute STI; sex in exchange for
money, goods, or favors; or
intercourse without a condom
with an HIV-infected partner or
partner of unknown HIV infection
status

AvsBvsC:

Age (mean): 25 vs 26 vs 25y
Female: 100% (no transgender
men enrolled)

Black: 98% vs 100% vs 100%

A vs B vs C, Bangkok site:

Age 18 to 24 y: 13% vs 20% vs
14%

Age 25 t029y: 22% vs 32% vs
27%

Age 30 to 39 y: 60% vs 39% vs
48%

Age 240y: 5% vs 9% vs 12%

Men who have sex with men: 98%
vs 98% vs 100% Transgender: 2%
vs 2% vs 0%

Race: NR

Avs Bvs C, Harlem site:

Age 18 to 24 y: 32% vs 28% vs
28%

Age 25 t029y: 22% vs 18% vs
13%

Age 30 to 39 y:19% vs 20% vs
23%

Age 240y: 27% vs 33% vs 35%
Men who have sex with men: 97%
vs 98% vs 97%

Transgender: 3% vs 0% vs 2%
Gender queer: 0% vs 2% vs 2%
Asian: 3%

Black: 70%

Hispanic: 25%

Native American: 3%

White: 13%

Other: 21%

A vs B vs C (plasma level 22.5
ng/mL at week 30 [consistent
with 22 doses/wk] [daily and
time-driven] or when reporting
sex in prior wk [event-driven]):
54% vs 36% vs 31%

A vs B vs C, Bangkok site
(peripheral blood mononuclear
cell levels consistent with 22
tablets on visits when sex was
reported in prior wk): 97.6% vs
98.7% vs 95.7%

A vs B vs C, Harlem site (dried
blood spot levels consistent
with 22 tablets on visits when
sex was reported in prior wk):
48.5% vs 30.9% vs 16.7%

Kwan et al,3° 2021 A: Daily TDF/FTC (n=59) Men who have sex with men Age (mean): 29 vs 30y Median, 100% vs 93%

Hong Kong B: Event-driven TDF/FTC Had condomless anal intercourse (self-report, proportion of days
32 wk (n=60) in the preceding 6 mo with PrEP-covered condomless
Fair anal intercourse)

Oral TAF/FTC vs TDF/FTC

DISCOVER A: TAF/FTC (n = 2694) Cisgender men who have sex with A vs B: Avs B:

Mayer, 202042
Ogbuagu et al,** 2021
Europe and North
America

96 wk

Good

B: TDF/FTC (n = 2693)

men or transgender women who
have sex with men

Condomless anal sex with 22
partners in the previous 12 wk or
syphilis, rectal gonorrhea, or
rectal chlamydia in the prior 24
wk

Age (mean): 34 vs 34y
Cisgender men who have sex with
men: 98% vs 99%

Transgender women who have
sex with men: 2% vs 1%

Asian: 4% vs 5%

Black: 9% vs 9%

White: 84% vs 84%

Other race: 3% vs 3%

Hispanic or Latinx ethnicity: 24%
vs 25%

Dried blood spot, random
sample consistent with 24
doses/wk: 88%-96% vs
84%-93%

Long-acting injectable cabotegravir vs daily oral TDF/FTC

HPTN 083
Landovitz et al,® 2021
International

A: Cabotegravir long-acting
injectable (600 mg at wk 5, 9,
17, and every 8 wk afterward)

Median, 1.4y and oral placebo (n = 2282)

Good B: Oral TDF/FTC (300 mg/200
mg once daily) and injectable
placebo (n = 2284)

HPTN 084 A: Cabotegravir (600 mgina

Delany-Moretwle 3-mL intramuscular injectable

etal,” 2022 every 8 wk) (n = 1592)

Sub-Saharan Africa B: Daily TDF/FTC (300 mg/200

Median, 1.24 y mg) (n = 1586)

Good

Cisgender men who have sex with
men and transgender women who
have sex with men

High-risk women

Reported at least 2 episodes of
vaginal intercourse in the
previous 30 d at risk of HIV
infection based on an HIV risk
score

Age (median): 26 vs 26 y

Men who have sex with men: 88%
vs 87%

Transgender women who have
sex with men: 12% vs 13%

Age (median): 25 vs 25y

Black race: 97.2% vs 96.5%
Gender identity: 99.9% vs 99.8%
female, 0% vs 0.2% male, and
0.1% vs 0% transgender male

Received injection with no
delay 22 wk: 91.5% vs 74%
(plasma, tenofovir level >40
ng/mL [consistent with 24
doses/wk])

Received injection with no
delay 22 wk: 93% vs 42%
(plasma, tenofovir level 240
ng/mL)

Abbreviations: ADAPT, Alternative Dosing to Augment PrEP Pill Taking; HPTN,
HIV Prevention Trials Network; NR, not reported; PrEP, preexposure
prophylaxis; STI, sexually transmitted infection; TAF/FTC, tenofovir alafenamide

fumarate/emtricitabine; TDF/FTC, tenofovir disoproxil fumarate/emtricitabine.

@ For each study, year indicates year of primary publication.

b Evidence from an additional study (IPERGAY, Molina et al,*® 2015) of
event-driven PrEP, but vs placebo, is reported in the Supplement.
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Table 2. Risk of HIV Infection and Adverse Events in Head-to-Head Trials of PrEP

Source® Interventions

Clinical health outcomes

Adverse events

Event-driven vs daily oral PrEP®

ADAPT/HPTN 067 A: Daily TDF/FTC (n = 59)  HIV infection: Any headache, dizziness, or lightheadedness:
12
Bekker etal,”* 2018 g, Time_driven TDF/FTC A vs B vs C: 0% (0/59) vs 3% Avs B s C: 12% (43/348) vs 6% (20/331) vs 8% (26/332)
(1 tablet twice a week, (2/59) vs 3% (2/60) Avs B: OR, 2.19 (95% Cl, 1.13-4.27)
plus a dose after sex; Avs B: RR, 0.20 (95% Cl T r :
n=59) 0.01-4 08') ’ o Avs C: OR, 1.66 (95% Cl, 0.88-3.13)
C: Event-driven TDF/FTC s e c. RR, 0.20 (95% Cl, Any Gl symptom:
(% tablet bot_thgfore and  (01-4.15) AvsBvs C: 11% (37/348) vs 9% (29/331) vs 5% (18/332)
giEregn =60 Avs B: OR, 1.24 (95% Cl, 0.61-2.51)
Avs C: OR, 2.08 (95% Cl, 0.98-4.40)
ADAPT/HP'I'zl\é 067 A: Daily TDF/FTC HIV infection: Avs B vs C, Bangkok:
%alrg etal, (n=119) AvsBvsC: 0.8% (1/119) vs 0% Proportion of visits when patients reported neurologic events: 14.2%
B: Time-dri\{en TDF/FTC (0/119) vs 0% (0/119) vs 14.3% vs 13.3%
(1 tablet twice a week, Avs B: RR, 3.03 (95% Cl, 0.12-75) Proportion of visits when patients reported Gl events: 13.1% vs 8.5%
plus a dose after sex; vs 10.5%
n=119) Avs C: RR, 3.03 (95% Cl, 0.12-75) 270
C: Event-driven TDF/FTC  South Africa (from Bekker et al,*2 Avs BvsC, Harlem:
(1 tablet both beforeand ~ 2017), Bangkok and Harlem sites Proportion of visits when patients reported neurologic events: 6.1% vs
after sex; n = 119) combined: 3.3% vs 4.5%
AvsBvsC:0.6% (1/178) vs 1.1% Proportion of visits when patients reported Gl events: 8.0% vs 5.8% vs
(2/178) vs 1.1% (2/179) 1%
Avs B: RR, 0.50 (95% Cl,
0.04-5.53)
Avs C: RR, 1.01 (95% CI,
0.14-7.22)
Kwan etal,%°2021  A: Once-daily TDF/FTC NR Creatinine clearance: no difference between groups
(n =59)
B: On-demand TDF/FTC
(n =60)
Oral TAF/FTC vs TDF/FTC
DISCOVER , A: TAF/FTC (n = 2694) HIV infection, primary (interim) Mortality: 0.01% (3/2694) vs 0.07% (2/2693); RR, 1.50 (95% Cl,
Mayer et al,* B: TDF/FTC (n = 2693) analysis (for which 100% of 0.25-8.97)
2020 o patients had completed 48 wkand  serjgys adverse event: 7.5% (202/2694) vs 6.9% (186/2693); RR, 1.09
Ogbuagu et al, 50% had completed 96 wk): o ~
5021 (95% Cl, 0.90-1.32)

0.16 vs 0.34 per 100 person-years;
IRR, 0.47 (95% CI, 0.19-1.15)

0.3% (7/2670) vs 0.6% (15/2665)
RR, 0.47 (95% Cl, 0.19-1.14)°

HIV infection at 96 wk (all patients
had completed 96 wk):

0.16 vs. 0.30 per 100
person-years; IRR, 0.54 (95% Cl,
0.23-1.26); 0.3% (8/2694) vs.
0.6% (15/2693); RR, 0.53 (95%
Cl,0.23-1.26)°

Discontinuation of study drug due to adverse event: 1.5% (40/2694) vs
1.9% (51/2693); RR, 0.78 (95% Cl, 0.52-1.18)

Any adverse event: 94% (2523/2694) vs 94% (2521/2693)

Rectal chlamydia: 33% (890/2694) vs 33% (902/2693)
Oropharyngeal gonorrhea: 32% (871/2694) vs 31% (838/2693)

Rectal gonorrhea: 30% (805/2694) vs 30% (797/2693)

Syphilis: 15% (413/2694) vs 15% (392/2693)

Urethral chlamydia: 13% (346/2694) vs 12% (314/2693)

Any kidney adverse event: 10% (263/2694) vs 10% (266/2693) in
primary (interim) analysis

Grade 23 kidney adverse event: 0.07% (2/2694) vs 0.1% (3/2693); RR,
0.67 (95% Cl, 0.11-3.99) in primary (interim) analysis

Kidney adverse event leading to discontinuation: 0.07% (2/2694) vs
0.2% (6/2693); RR, 0.33 (95% Cl, 0.07-1.65)

Creatinine clearance, median percentage change from baseline: -2.3% vs
1.8%, P < .0001 in primary (interim) analysis

Fracture: 2.2% (60/2694) vs 2.2% (60/2693)

Diarrhea: 18% (480/2694) vs 17% (453/2693)

N3U159§5 4.2%(114/2694) vs 4.6% (123/2693) in primary (interim)
analysis

Hip bone mineral density, percent change from baseline: +0.6% vs -1.0%
in persons aged 225y (P < .001) and +1.2% vs -1.7% in persons <25y
(P=.04)

Spine bone mineral density, percent change from baseline: +0.9% vs
-1.4% in persons aged 225y (P < .001) and +1.4% vs -1.2% in persons
<25y (P =.14)

Body weight, change from baseline: +1.7 kg vs +0.5 kg, P < .0001

(Outcomes at 96 wk, except where noted as primary [interim] analysis,
for which 100% of patients had completed 48 wk and 50% had completed
96 wk)

JAMA August 22/29,2023 Volume 330, Number 8

(continued)

jama.com

© 2023 American Medical Association. All rights reserved.



USPSTF Review: Preexposure Prophylaxis for the Prevention of HIV

US Preventive Services Task Force Clinical Review & Education

Table 2. Risk of HIV Infection and Adverse Events in Head-to-Head Trials of PrEP (continued)

Source? Interventions Clinical health outcomes

Adverse events

Long-acting injectable cabotegravir vs daily oral TDF/FTC

HPTN 083 . A: Cabotegravir (600 mg  HIV infection:
Landovitz et al, ina 3-mL intramuscular o o
2021 injectable every 8 wk) ?3'3;;2(4173)/ 2243) vs 1.71%
(n = 2282) RR, 0.33(95% Cl, 0.18-0.62°
B: Daily TDF/FTC (300 - (R SEL LAY
mg/200 mg) (n = 2284)  Incidence rate per 100
person-years, 0.41 vs 1.22
HR, 0.34 (95% Cl, 0.18-0.62)
HPTN 084 A: Cabotegravir (600 mg  HIV infection:
Delany-Moretwle ina 3-mL intramuscular o o
etal,” 2022 injectable every 8 wk) UERUEIEEPYUS A (EE )

(n=1592)

B: Daily TDF/FTC (300
mg/200 mg) (n = 1586)

Incidence rate per 100
person-years, 0.20 (95% Cl,
0.06-0.52) vs 1.85 (95% Cl,
1.30-2.57)

HR, 0.12 (95% Cl, 0.05-0.31)

RR, 0.11 (95% Cl, 0.04-0.31°)

Serious adverse event: 5.3% (120/2280) vs 5.3% (121/2282)

Grade 3 or higher adverse event: 31.9% (727/2280) vs 33.6%
(767/2282)

Hepatic-related discontinuation: 2.1% (47/2280) vs 2.1% (48/2282)
Decreased creatinine clearance: 7.0% (159/2280) vs 8.3% (190/2282)

Increased aspartate aminotransferase: 2.3% (53/2280) vs 3.0%
(69/2282)

Increased alanine aminotransferase: 1.0% (23/2280) vs 1.4% (32/2282)
Death: 0.18% (4/2280) vs 0

Serious adverse event: 2.0% (33/1614) vs 2.0% (33/1610)

Grade 3 or higher adverse event: 17.1% (276/1614) vs 17.4%
(280/1610)

Hepatic-related discontinuation: 0.9% (15/1614) vs 1.1% (18/1610)
Death: 0.2% (3/1614) vs 0

Chlamydia: 16.2% (261/1614) vs 17.8% (287/1610)

Gonorrhea: 7.8% (126/1614) vs 7.8% (125/1610)

Trichomonas: 7.7% (124/1614) vs 6.8% (109/1610)

Grade 3 decreased creatinine clearance: 6.8% (110/1614) vs 7.8%
(125/1610)

Abbreviations: ADAPT, Alternative Dosing to Augment PrEP pill Taking; GI,
gastrointestinal; HPTN, HIV Prevention Trials Network; HR, hazard ratio; IRR,
incidence rate ratio; NR, not reported; OR, odds ratio; PrEP, preexposure
prophylaxis; RR, relative risk; TAF/FTC, tenofovir alafenamide
fumarate/emtricitabine; TDF/FTC, tenofovir disoproxil fumarate/emtricitabine.

2 For each study, year indicates year of primary publication.

®Evidence from an additional study (IPERGAY, Molina et al,*® 2015) of
event-driven PrEP, but vs placebo, is reported in the Supplement.

¢ Relative risk calculated from data provided in the trial.

cident HIV infection that ranged from 0.60 to 0.73 in validation
cohorts (n = 25 488).25#4458:5964 | ganeral populations of HIV-
uninfected persons, 2 studies evaluated instruments that applied
computerized algorithms to electronic medical record data (num-
ber of items, 23 and 44). The instruments had AUROC values of
0.77 (95% Cl, 0.74-0.79) and 0.84 (95% ClI 0.80-0.89) in valida-
tion cohorts (n, = 33404 and n = 606 701).293 One study of
persons who inject drugs (n = 1904)° found a 7-item instrument
associated with an AUROC value of 0.72 (Cl not reported),
and 1 small study (21 cases)®’ of cisgender women found a
6-item instrument associated with sensitivity of 95% for new HIV
infection, but both studies had important methodological limita-
tions.

Harms of PrEP
Key Question 4. What are the harms of PrEP vs placebo or no PrEP
when used for the prevention of HIV infection?

Oral PrEP vs Placebo or No PrEP
There was no difference between oral PrEP with tenofovir diso-
proxil fumarate alone or TDF/FTC vs placebo in risk of serious ad-
verse events (12 trials; n =18292; RR, 0.93 [95% Cl, 0.77-1.12];
I2 = 56%) (eFigUre 8 in the Supplement)10.17.21,22,28,38,43,46,52,56,63,65
and a small, statistically nonsignificant increased risk of withdrawal
duetoadverse events (4 trials; n = 9704 [1additional trial°® with 859
patients had no events and did not contribute to the analysis]; RR,
1.25 [95% CI, 0.99-1.59]; I? = 0%) (eFigure 9 in the
Supplement).‘°'21'46'65

Oral PrEP was associated with increased risk of kidney (primar-
ily =grade 1elevation in serum creatinine level) adverse events (12
trials; n = 18170; RR, 1.43 [95% Cl, 1.18-1.75]; * = 0%; absolute risk

jama.com

difference [ARD], 0.56% [95% Cl, 0.09%-1.04%]) (eFigure 10 inthe
Supplement)'017.21:22.28.38.43.46.52.56.63.65 g gastrointestinal (pri-
marily nausea) adverse events (12 trials; n =18 300; RR, 1.63 [95%
C1,1.26-2.111; 7 = 43%; ARD, 1.95% [95% Cl, 0.48%-3.43%]) (eFig-
ure 11in the Supplement).'017.21:22.28.38:43:46.52.56.63.65 garjg s kid-
ney or gastrointestinal events were rare. There was no interaction
between PrEP regimen (tenofovir disoproxil fumarate alone or TDF/
FTC) and kidney or gastrointestinal events. Six trials'®-28:35:39.52.61
found that serum creatinine levels returned to normal with or with-
out PrEP cessation and 3 trials reported diminished risk of gastro-
intestinal events over time."-2"63 Oral PrEP was associated with a
small, statistically nonsignificant increased risk of fracture vs pla-
cebo (7trials; n = 15 241; RR, 1.23[95% Cl, 0.97-1.56]; I* = 0%; ARD,
0.21% [95% Cl, -0.21% to 0.62%]) (eFigure 12 in the
Supplement)'017:21:22:38:46.63 that was heavily weighted (64%) by a
trial of persons who inject drugs with a relatively high fracture rate
(7.8% vs 6.0%; RR, 1.29 [95% CI, 0.96-1.74])."

There were no differences between oral PrEP vs placebo or no
PrEP in risk of syphilis (4 trials; n = 10 775; RR, 1.08 [95% Cl, 0.98-
118]; I = 0%) (eFigure 13 in the Supplement), gonorrhea (5 trials;
n = 9296; RR, 1.07[95% Cl, 0.82-1.39]; * = 49%) (eFigure 14 in the
Supplement), chlamydia (5 trials; n = 9296; RR, 0.97[95% Cl, 0.80-
1181; P = 59%) (eFigure 15 in the Supplement), or combined bac-
terial sexually transmitted infections (STls) (2 trials; n = 5291; RR, 1.14
[95% Cl, 0.97-1.34]; I1° =16%) (eFigure 16 in the
Supplement).'0-2143.63.65 A|| the trials except for 1were blinded. The
open-label trial,** which enrolled men who have sex with men, re-
ported imprecise estimates for PrEP vs no PrEP that suggested in-
creased risk of syphilis (RR, 1.28 [95% Cl, 0.76-2.16]) and chla-
mydia (RR, 1.32 [95% Cl, 0.98-1.79]); risk of gonorrhea was similar
(RR, 1.07 [95% Cl, 0.86-1.34]). PrEP was not associated with in-
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creased risk of herpes simplex virus infection (3 trials; n = 4088; RR,
0.85[95% Cl, 0.67-1.07]; 7 = 19%).14-36.63

No trial of PrEP enrolled pregnant persons. Among persons who
became pregnant during the trials, PrEP was not associated with in-
creased risk of spontaneous abortion (3 trials; n = 415, RR, 1.09[95%
Cl, 0.79-1.50]; I = 0%).2847%% Two trials (n = 4706 and n = 2120)
found no differences between PrEP vs placebo in risk of adverse
pregnancy outcomes.*’

Event-Driven vs Daily Oral PrEP

Onesmall, new, crossover trial (n = 119) found event-driven oral PrEP
associated with decreased risk of any adverse event vs daily oral PrEP
(8% [10/119] vs 31% [37/119]; RR, 0.27 [95% Cl, 0.14-0.52]1)3°
(eTables 1and 2 in the Supplement). All adverse events were grade
1except in 1patient with grade 2 symptoms.

Harms of Newer PrEP Regimens
Key Question 5. What are the harms of newer PrEP regimens (oral
TAF-FTC, or injectable cabotegravir) vs TDF-FTC?

Daily Oral TAF/FTC vs TDF/FTC

The DISCOVER trial (n = 5387)*>>4found no difference between TAF/
FTCvs TDF/FTCinrisk of serious adverse events (7.5% vs 6.9%) or study
drug discontinuation due to adverse events (1.5% vs 1.9%). Rates of any
adverse event (94% vs 94%) were very similar (Table 2; eTables 1-4 in
the Supplement). There were also no differences between TAF/FTC vs
TDF/FTCinrates of any kidney adverse event (10% vs 10%), kidney ad-
verse events leading to discontinuation (0.07% vs 0.2%), or fracture
(2.2% vs 2.2%). Among persons 25 years or older, TAF/FTC was asso-
ciated with greater percent change from baseline than TDF/FTCin hip
(0.6%Vvs-1.0%, P < .00T) and spine (0.9% vs -1.4%, P < .001) bone min-
eral density. TAF/FTC, compared with TDF/FTC, was associated with
smaller reduction from baseline in low-density lipoprotein cholesterol
levels (median, -0.05 vs -0.18 mmol/L; P <.001) and with greater
weight gain from baseline (median, 1.7 vs 0.5 kg; P < .001).

Long-Acting Injectable Cabotegravir vs Daily Oral TDF/FTC

In HPTN 083 and 084 (n = 7786), long-acting injectable cabote-
gravir and daily oral TDF/FTC were associated with very similar risk
of serious adverse events or grade 3 or higher adverse events
(Table 2; eTables 1-4 in the Supplement).®” There were also no dif-
ferences in risk of grade 2 or 3 kidney or liver events, discontinua-
tiondueto liver-related adverse events, or STls. In both trials, cabo-
tegravir was associated with increased weight gain vs TDF/FTC (mean
differences, 0.86 and 0.4 kg). Injection site reactions (most com-
monly, pain) were more frequent with cabotegravir than TDF/FTC
(81.4% vs 31.3% and 38.0% vs 10.8%); the reactions were usually
mild and occurred most commonly with the firstinjection. In the trial
of cisgender women, no congenital abnormalities were observed in
infants of those who became pregnant.”

|
Discussion

The findings in this evidence report are summarized in Table 3. As
described in the 2019 USPSTF review,?> oral PrEP with tenofovir
disoproxil fumarate alone or TDF/FTC was associated with de-
creased risk of acquiring HIV infection compared with placebo or no
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PrEP; effectiveness increased with higher adherence. Findings were
robust in subgroup and stratified analyses based on HIV risk cat-
egory, study duration, study quality, age, and sex. Evidence in per-
sons who inject drugs remains limited to 1trial'” conducted in Thai-
land, in which most patients received directly observed therapy; all
trials of persons at risk via heterosexual contact were conducted in
Africa. Although effects on HIV infection risk appeared similar for
tenofovir disoproxil fumarate alone and TDF/FTC, tenofovir diso-
proxil fumarate is not approved by the FDA for use as PrEP and is
no longer recommended as an alternative regimen.®® No random-
ized trial enrolled adolescents, but in 2018 TDF/FTC was approved
by the FDA for PrEP in adolescents weighing at least 35 kg (77.2 Ib),
based on it having a similar safety profile in this age group com-
pared with adults.”® No trial reported effects of PrEP on quality of
life, including anxiety or worry about getting HIV.”'73

Compared with placebo or no PrEP, taking PrEP was associ-
ated with increased risk of gastrointestinal and kidney adverse
events. However, most events were mild and decreased over time
orresolved, with or without PrEP cessation. PrEP was associated with
astatistically nonsignificant increase in risk of fracture that was heav-
ily weighted by a trial enrolling persons who inject drugs,"” with find-
ings limited by relatively short-term follow-up (up to 4 years). There
was no association between PrEP and increased risk of bacterial STls,
based primarily on blinded trials.'0-243.63.65

A large new trial found oral daily TAF/FTC to be noninferior to
TDF/FTC for incident HIV infection in primarily men who have sex
with men (2% transgender women), and potentially associated with
increased efficacy.*>>* TAF/FTC was associated with positive short-
term effects on bone mineral density and negative effects on lipid
parameters and weight gain, without differences in clinical adverse
events, which require longer-term study. TAF/FTC has not been stud-
ied in women at risk for acquiring HIV infection from receptive vagi-
nal sex and is not approved in this population.®®

Alternative PrEP regimens that do not require daily administra-
tion could improve utilization and adherence. In 2 new trials, long-
acting injectable cabotegravir was associated with greater reduc-
tionin risk of HIV infection than oral TDF/FTC in men who have sex
with men and transgender women® and in African women at in-
creased risk of HIV infection.” Cabotegravir was associated with
weight gain (<1kg) and increased risk of injection site reactions that
were usually mild and decreased after the initial injection.

Data on effects of PrEP in pregnancy remains limited. Trials ex-
cluded pregnant persons and discontinued PrEP in persons who be-
came pregnant, although available evidence suggests no increased
risk of adverse pregnancy outcomes among trial participants who
became pregnant while taking PrEP.284765 FDA labeling informa-
tion and perinatal antiretroviral treatment guidelines permit use of
TDF/FTC during pregnancy (pregnancy category B).%° Evidence on
safety of cabotegravir for PrEP during pregnancy is very sparse, al-
though 1trial” reported no congenital abnormalities in infants with
in utero exposure to PrEP.

For predicting incident HIV infection, which could help inform
decisions regarding eligibility for PrEP, several instruments in men who
have sex with men2>44-58:5964 and 2 instruments in general popu-
lations of HIV-uninfected persons?°>” were associated with moder-
ate to high discrimination. Both studies of instruments for general
populations of HIV-infected persons applied automated algorithms
to data extracted from electronic medical records. All instruments
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require further validation. Evidence on risk prediction instruments
in persons who inject drugs®® and cisgender women® is limited to
single studies with important limitations.

Research is needed to clarify whether TAF/FTC is superior to
TDF/FTCfor preventing HIV infection; to determine whether short-
term differences between newer vs older PrEP regimens in inter-
mediate outcomes (weight gain, lipid parameters, or bone mineral
density) are associated with differences in long-term clinical out-
comes; to determine whether TAF/FTC is effective in populations
other than men who have sex with men; to clarify long-term out-
comes of long-acting injectable cabotegravir, including the inci-
dence and clinical consequences of integrase strand transfer inhibi-
tor resistance variants; to confirm the safety and effectiveness of
PrEP during pregnancy and in gender-nonconforming persons; and
to further validate incident HIV risk prediction instruments.

Limitations
This review had some limitations. First, the DerSimonian and
Laird random-effects model was used to pool studies, which may

US Preventive Services Task Force Clinical Review & Education

result in overly precise confidence intervals when heterogeneity
is present.”* However, repeated analyses using the profile likeli-
hood method resulted in similar findings. Second, non-English-
language articles were excluded; however, large non-English PrEP
trials were not identified. Third, the findings were based on analy-
ses of study-level data, limiting the ability to evaluate subgroup
effects. Fourth, in the pooled analysis of HIV infection, a statistical
test indicated small sample effects, potentially indicating publica-
tion bias. However, no unpublished PrEP trials were identified in
searches of a clinical trials registry (ClinicalTrials.gov).

.|
Conclusions

In adults at increased HIV acquisition risk, oral PrEP was associated
with decreased risk of acquiring HIV infection compared with pla-
cebo or no PrEP. Oral TAF/FTC was noninferior to oral TDF/FTC, and
injectable cabotegravir reduced the risk of HIV infection compared
with oral TDF/FTC in the populations studied.
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