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Abstract

AIDS is associated with multiple kinds of sexually transmitted infections, including chlamydia. The global epidemiological 
status of chlamydia infection in individuals receiving AIDS pre-exposure prophylaxis can provide the crucial information. The 
researchers performed an updated systematic review and meta-analysis of the case-control studies or observational studies 
of chlamydia infection incidence in subjects receiving AIDS pre-exposure prophylaxis of the studies after 2018. A total of 24 
studies, including 67810 subjects receiving AIDS pre-exposure prophylaxis, were included in the meta-analysis. The pooled 
incidence of chlamydia infection before receiving AIDS pre-exposure prophylaxis in the whole population of the 24 included 
studies was 46.9% (p < 0.001). After at least 6  months of pre-exposure prophylaxis, the pooled incidence of chlamydia 
infection was 51.8% (p < 0.001). For the men who have sex with men subgroup of subjects, the pooled incidence of pre-
enrollment and post-pre-exposure prophylaxis was 47.9% and 53.1%, respectively (p < 0.001). Significant heterogeneity might 
influence the interpretations of the meta-analysis results. Chlamydia infection incidence seems to become higher after the 
implementation of pre-exposure prophylaxis. In addition, the men who have sex with men subgroup are associated with the 
higher incidence of chlamydia infection in the pre-enrollment and post-pre-exposure prophylaxis phases.
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Introduction

AIDS is a dangerous disease with multiple impacts on 
the worldwide health of people. It will lead to physical 
and mental impacts on the patients with AIDS1. 
Therefore, the World Health Organization recommen-
ded the implementation of pre-exposure prophylaxis 
(PrEP) to prevent the infection and spread of HIV, such 
as in the subgroup of men who have sex with men 
(MSM)2-4. Apart from MSM, the PrEP also showed the 
protection efficacy for the women at risk for HIV infec-
tion5-7. However, the HIV high-risk group will not only 
face the AIDS condition. This group of patients will have 
the risk of other concurrent sexually transmitted disea-
ses, such as chlamydia, gonorrhea, syphilis6,8-13. It is 
important for clinicians to understand the characteristics 
of other sexually transmitted diseases in the subjects 
receiving PrEP for HIV infection, including the phase 
before PrEP and the phase after a duration of PrEP.

Among the other concurrent sexually transmitted 
diseases, chlamydia is a pathogen with high incidence 
and prevalence in the HIV high-risk group, even reaching 
almost 80% in the MSM group with PrEP for HIV infec-
tion6,8-10. In addition, the chlamydia infection might pre-
dispose to the risk of ovarian cancer14, which might be 
crucial for women receiving the PrEP for HIV infection if 
considering the female fertility15,16. In the MSM group, 
the increased chlamydia infection might be associated 
with the frequent screening intensity, the resistance of 
antimicrobial treatment, and the potential misinterpreta-
tion of lower incidence17,18. The previous meta-analysis 
with most AIDS PrEP studies before 2018 indicated the 
incidence of chlamydia was around 21.5%19. Based on 
the above literature, the researchers designed the 
current systematic review and meta-analysis to unders-
tand the chlamydia incidence status of subjects recei-
ving PrEP for HIV infection, including the phase before 
the PrEP and the phase after at least 6 months of PrEP. 
The AIDS PrEP studies after 2018 will be focused and 
collected in the present systematic review and meta-
analysis. In addition, the chlamydia incidence status of 
MSM subjects with AIDS PrEP will be analyzed to 
understand the specific condition in this subgroup.

Methods

Selection of keywords and strategy

The keywords chosen for this research encompassed 
terms, such as “chlamydia,” “infection,” “disease,” 
“sexually transmitted disease,” “sexually transmissible 

disease,” “sexually transmitted infection,” “sexually 
transmissible disease infection,” “chlamydia trachoma-
tis,” “genital infection,” “genital disease,” “genital disor-
der,” “ venereal infection,” “ venereal disease,” “ venereal 
disorder,” “preexposure prophylaxis,” “acquired immu-
nodeficiency syndrome,” “human immunodeficiency,”  
“pre-exposure prophylaxis,” “incidence,” “anal,” and 
“anogenital.” A thorough literature search was perfor-
med across various databases, including ScienceDirect, 
PubMed, Web of Science, Embase, Scopus, the 
Cumulative Index for Nursing and Allied Health 
Literature, ProQuest, SciELO, and Google Scholar, con-
centrating on articles published before August 2025.

The meta-analysis utilized specific eligibility criteria 
to focus on the studies with the incidence data of chla-
mydia infection before PrEP and after at least 6 months 
of PrEP. Furthermore, only studies published in English 
and in international scientific journals were included, 
with a focus on the cohort or observational studies. 
Exclusion criteria were applied to exclude the studies 
that lacked chlamydia infection incidence data, or that 
the authors were inaccessible to the data, or review 
article, or studies without the chlamydia infection data 
before PrEP, or data after 6 months of PrEP.

The assessment and extraction of data from the 
included literature.

This systematic review and meta-analysis were per-
formed in accordance with the Cochrane Handbook for 
Systematic Reviews and Interventions. The results are 
presented according to the Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses (PRISMA) 
guideline20. The following data were extracted from the 
included articles. First, we collected the incidence data 
of chlamydia infection in individuals before AIDS PrEP 
from all included studies. Second, the incidence data 
of chlamydia infection in individuals after AIDS PrEP 
for at least 6  months from the included studies with 
such data were also collected. Third, the above two 
kinds of data in the subgroup of MSM were also 
collected.

Meta-analysis of pooled incidence

In light of the anticipated heterogeneity, a meta-
analysis utilizing a Restricted Maximum Likelihood ran-
dom-effects model was conducted to ascertain the 
pooled incidence of chlamydia infection in the subjects 
before receiving AIDS PrEP and after at least 6 months 
of AIDS PrEP. To assess the random variables in the 
included articles, Cochran’s Q Chi-square statistics and 
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the I2 statistical test were employed. Tau² was estima-
ted by the Restricted Maximum-Likelihood method. 
Subgroup analyses were performed based on MSM 
subjects in instances of significant heterogeneity to 
identify potential moderators of the heterogeneity. The 
publication bias was assessed using the Rank 
Correlation Test for Funnel Plot Asymmetry and the 
Regression Test for Funnel Plot Asymmetry. The pre-
sent meta-analysis was executed using Jamovi 2.3.28 
software. Finally, a p < 0.05 was considered statistically 
significant for all analyses.

The collection and assessment of 
extracted data

X. Zhou, L. Huang, and D. Chen conducted a meti-
culous review of abstracts and articles to collect the 
relevant studies. We independently extracted clinical 
outcome data from the included articles, ensuring that 
the studies included either direct clinical outcome data 
or supplementary materials containing such informa-
tion. To resolve any inconsistency in the findings, X. 
Zhou, L. Huang, and D. Chen participated in a collabo-
rative review process. Ultimately, the results were 
assessed and validated by all authors involved in the 
present systematic review and meta-analysis.

Results

The PRISMA flow diagram

Our selection process is represented by the PRISMA 
flow diagram shown in figure 1. In total, the 24 included 
studies2,3,7,12,21-40, encompassing 67810 subjects with 
AIDS PrEP, went through the qualitative and quantita-
tive analyses. The assessment of bias risk in the inclu-
ded studies is illustrated in figure 2.

The pooled incidence of chlamydia 
infection before AIDS PrEP

In the random effects model, the pooled incidence of 
chlamydia infection before AIDS PrEP from the 24 stu-
dies is 46.9% (95% confidence interval [CI]: 40.4%-
53.5%, Z = 14.1, p < 0.001), indicating that a substantial 
proportion of subjects had chlamydia infection before 
AIDS PrEP. However, considerable heterogeneity was 
noted (Fig. 3).

The pooled incidence of chlamydia 
infection after at least 6 months of  
AIDS PrEP

In the random effects model, the pooled incidence of 
chlamydia infection after at least 6  months of AIDS 
PrEP from the 22 studies is 51.8% (95% CI: 43.4%-
60.2%, Z = 12.1, p < 0.001), indicating that a substantial 
proportion of subjects had chlamydia infection after at 
least 6  months of AIDS PrEP. However, considerable 
heterogeneity was noted (Fig. 4).

The pooled incidence of chlamydia 
infection before AIDS PrEP and after  
at least 6 months of AIDS PrEP in  
MSM subgroup

In the random effects model, the pooled incidence of 
chlamydia infection before AIDS PrEP from the 19 stu-
dies of MSM subjects is 47.9% (95% CI: 40%-55.8%, 
Z = 11.9, p < 0.001), indicating that a substantial pro-
portion of MSM subjects had chlamydia infection before 
AIDS PrEP. However, considerable heterogeneity was 
noted (Fig. 5). In the random effects model, the pooled 
incidence of chlamydia infection after at least 6 months 
of AIDS PrEP from the 19 studies of MSM subjects is 
53.1% (95% CI: 43.9%-62.3%, Z = 11.3, p < 0.001), 
indicating that a substantial proportion of subjects had 
chlamydia infection after at least 6  months of AIDS 
PrEP. However, considerable heterogeneity was noted 
(Fig. 6).

The sensitivity analysis of chlamydia 
infection incidence in non-PrEP users

Only 5 included studies25,30,32,38,39 had the follow-up 
data of chlamydia infection incidence in non-PrEP 
users, which are patients with HIV infection that not use 
PrEP. The sensitivity analysis results showed that the 
pooled incidence of chlamydia infection in the follow-up 
phase is 22.4% (95% CI: 8.6%-36.2%, Z = 3.19, 
p = 0.001).

Discussion

In the present systematic review and meta-analysis, 
the results indicated the relatively high incidence of 
chlamydia infection in the phase before AIDS PrEP. In 
addition, the incidence of chlamydia infection after at 
least 6  months of AIDS PrEP increased to 51.8%. It 
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suggested that the incidence of chlamydia infection still 
increased, which might be associated with the compen-
satory effect related to AIDS PrEP. The compensatory 
effect might be related to the increase of risky sexual 
behaviors or more frequent screening of sexually trans-
mitted diseases during AIDS PrEP39,41,42. In the MSM 
subgroup analysis, the incidence of chlamydia infection 
before AIDS PrEP was higher than the chlamydia infec-
tion incidence in the whole population receiving AIDS 
PrEP. A  similar increased incidence pattern after at 
least 6 months of AIDS PrEP was also observed in the 

MSM subgroup. The incidence results suggested that 
the relatively high incidence of chlamydia infection 
before AIDS PrEP and the incidence became higher 
after 6 months of AIDS PrEP, which suggested that the 
data after 2018 indicated a higher incidence of chla-
mydia infection in individuals with AIDS PrEP.

The Denmark study of MSM subjects with AIDS 
PrEP reported the increased incidence of chlamydia 
infection in the post-PrEP phase, which reached 
around 61%23. The Australian study of MSM subjects 
reported the similar pattern of the increased 

Figure 1. The selection process of enrolled studies.
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Figure 2. The risk of bias of included studies.
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Figure 4. The pooled incidence of chlamydia infection after at least of 6 months of AIDS pre-exposure prophylaxis.

Figure 3. The pooled incidence of chlamydia infection before AIDS pre-exposure prophylaxis.

N
o

 p
ar

t 
o

f 
th

is
 p

u
b

lic
at

io
n

 m
ay

 b
e 

re
p

ro
d

u
ce

d
 o

r 
p

h
o

to
co

p
yi

n
g

 w
it

h
o

u
t 

th
e 

p
ri

o
r 

w
ri

tt
en

 p
er

m
is

si
o

n
 �o

f 
th

e 
p

u
b

lis
h

er
.  


©

 P
er

m
an

ye
r 

20
26



X. Zhou et al.  HIV PrEP and chlamydia incidence

27

Figure 6. The pooled incidence of chlamydia infection after at least of 6 months of AIDS pre-exposure prophylaxis in 
men who have sex with men subgroup.

Figure 5. The pooled incidence of chlamydia infection before AIDS pre-exposure prophylaxis in men who have sex 
with men subgroup.

N
o

 p
ar

t 
o

f 
th

is
 p

u
b

lic
at

io
n

 m
ay

 b
e 

re
p

ro
d

u
ce

d
 o

r 
p

h
o

to
co

p
yi

n
g

 w
it

h
o

u
t 

th
e 

p
ri

o
r 

w
ri

tt
en

 p
er

m
is

si
o

n
 �o

f 
th

e 
p

u
b

lis
h

er
.  


©

 P
er

m
an

ye
r 

20
26



AIDS Rev. 2026;28(1)

28

incidence of chlamydia infection in the post-PrEP 
phase29, which was also supported by other Australian 
studies34,35. The American studies also revealed the 
increased incidence of chlamydia infection in the 
post-PrEP phase30,33. The Hawaii study reported the 
increased incidence of chlamydia infection after 
6 months of AIDS PrEP12. A Canadian study sugges-
ted the increased incidence of chlamydia infection in 
the post-PrEP phase might be due to the frequent 
screening intensity39. A  Germany study suggested 
the decline of chlamydia infection incidence after 
AIDS PrEP3. However, the previous study of female 
subjects with AIDS PrEP reported the decrease in the 
incidence of chlamydia infection during the post-PrEP 
phase7. The results of the present meta-analysis 
suggested that clinicians should consider the holistic 
and augmented approach to decrease the increased 
incidence of chlamydia infection before AIDS PrEP. In 
addition, the increased incidence of chlamydia infec-
tion reminds the clinicians that the present AIDS PrEP 
might need the provision or augmentation of oral 
doxycycline in the subjects with multiple sexual part-
ners, which may reduce the infections of chlamydia, 
treponema, and gonococcus43. More efforts should 
be warranted to decrease the chlamydia infection 
during the PrEP implementation, especially for MSM 
subjects.

The present findings should be examined in light of 
several limitations. First, the selection bias should not 
be ignored, such as the high incidence of chlamydia 
due to the inclusion criteria of the included studies. 
Second, the selection bias of the included studies might 
also influence the meta-analysis results. This kind of 
significant heterogeneity may skew the findings. Third, 
the more frequent screening test intensity and more 
anatomic sites of chlamydia infection in the included 
studies might lead to the increased pooled incidence of 
chlamydia infection in the present meta-analysis. Fourth, 
not all PrEP studies will report the chlamydia infection 
status, which might bias our findings. Finally, it is 
noteworthy that most of the studies were conducted in 
Europe and America. The data of Asian regions were 
limited. The ethnicity-related influences should not be 
ignored in the present findings.

Conclusion

In the updated systematic review and meta-analysis 
of AIDS PrEP studies after 2018, the pooled incidence 
of chlamydia infection before PrEP seems relatively 
high. Chlamydia infection incidence seems to become 

higher after the implementation of PrEP. In addition, the 
MSM subgroup is associated with the higher incidence 
of chlamydia infection in the pre-PrEP and post-PrEP 
phases.

Funding

None.

Conflicts of interest

None.

Ethical considerations

Protection of human subjects and animals. The 
authors declare that no experiments on humans or 
animals were performed for this research.

Confidentiality, informed consent, and ethical 
approval. This study does not involve personal patient 
data, medical records, or biological samples, and does 
not require ethical approval. SAGER guidelines do not 
apply.

Declaration on the use of artificial intelligence 
(AI). The authors declare that no generative artificial 
intelligence was used in the writing or creation of the 
content of this manuscript.

Supplementary data

It can be obtained from the corresponding author 
under a reasonable request.

References
	 1.	 Zewudie BT, Geze S, Mesfin Y, Argaw M, Abebe H, Mekonnen Z, et al. 

A  systematic review and meta-analysis on depression and associated 
factors among adult HIV/AIDS-positive patients attending ART clinics of 
ethiopia: 2021. Depress Res Treat. 2021;2021:8545934.

	 2.	 Urban N, Neidhart T, Grabmeier-Pfistershammer K, Touzeau-Roemer V, 
Schmidt KL, Strassl R, et al. Recurrence of sexually transmitted infections 
is commonly found in a subpopulation of Austrian users of HIV pre-
exposure prophylaxis. Wien Klin Wochenschr. 2025;137:571-8.

	 3.	 Schmidt D, Kollan C, Bartmeyer B, Bremer V, Schikowski T, Friebe M, 
et al. Low incidence of HIV infection and decreasing incidence of sexua-
lly transmitted infections among PrEP users in 2020 in Germany. Infec-
tion. 2023;51:665-78.

	 4.	 Streeck H, Jansen K, Crowell TA, Esber A, Jessen HK, Cordes C, et al. 
HIV pre-exposure prophylaxis was associated with no impact on sexually 
transmitted infection prevalence in a high-prevalence population of pre-
dominantly men who have sex with men, Germany, 2018 to 2019. Euro 
Surveill. 2022;27:2100591.

	 5.	 Jarolimova J, Yan J, Govere S, Shezi S, Ngcobo LM, Sagar S, et al. 
Sexually transmitted infection testing integrated with HIV prevention and 
contraceptive services in hair salons in urban South Africa. J  Acquir 
Immune Defic Syndr. 2025;99:359-67.

	 6.	 Chabata ST, Fearon E, Musemburi S, Machingura F, Machiha A, Hargre-
aves JR, et al. High prevalence of sexually transmitted infections and poor 
sensitivity and specificity of screening algorithms for chlamydia and gono-
rrhea among female sex workers in Zimbabwe: analysis of respondent-
driven sampling surveys in 3 communities. Sex Transm Dis. 2025;52:117-24.

N
o

 p
ar

t 
o

f 
th

is
 p

u
b

lic
at

io
n

 m
ay

 b
e 

re
p

ro
d

u
ce

d
 o

r 
p

h
o

to
co

p
yi

n
g

 w
it

h
o

u
t 

th
e 

p
ri

o
r 

w
ri

tt
en

 p
er

m
is

si
o

n
 �o

f 
th

e 
p

u
b

lis
h

er
.  


©

 P
er

m
an

ye
r 

20
26



X. Zhou et al.  HIV PrEP and chlamydia incidence

29

	 7.	 Beesham I, Isehunwa O, Kriel Y, Jaggernath M, Bennett K, Hurwitz K, 
et al. Sexually transmitted infection prevalence, partner notification, and 
human immunodeficiency virus risk perception in a cohort of women 
completing sexually transmitted infection screening as part of a safer 
conception study. Sex Transm Dis. 2024;51:431-6.

	 8.	 Delany-Moretlwe S, Mgodi N, Bekker LG, Baeten JM, Li C, Donnell D, et 
al. High prevalence and incidence of gonorrhoea and chlamydia in young 
women eligible for HIV pre-exposure prophylaxis in South Africa and Zim-
babwe: results from the HPTN 082 trial. Sex Transm Infect. 2023;99:433-9.

	 9.	 Kasaie P, Schumacher CM, Jennings JM, Berry SA, Tuddenham SA, Shah 
MS, et al. Gonorrhoea and chlamydia diagnosis as an entry point for HIV 
pre-exposure prophylaxis: a modelling study. BMJ Open. 2019;9:e023453.

	 10.	 Lin CY, Tsai CS, Sun HY, Huang YS, Lin KY, Liu WD, et al. Chlamydia 
trachomatis infection among at-risk populations in Taiwan: emergence of 
genovariant L2b and treatment response to antimicrobials. J  Microbiol 
Immunol Infect. 2025;58:356-62.

	 11.	 Hightow-Weidman LB, Magnus M, Beauchamp G, Hurt CB, Shoptaw S, 
Emel L, et al. Incidence and correlates of sexually transmitted infections 
among black men who have sex with men participating in the HIV pre-
vention trials network 073 preexposure prophylaxis study. Clin Infect Dis. 
2019;69:1597-604.

	 12.	 Kiefer EM, Ross KS, Santos AC, Barney MR, McCormick TJ, Chow DC, 
et al. Incident cases of sexually transmitted infections among users of 
pre-exposure prophylaxis for HIV prevention in Honolulu, Hawai’i. Hawaii 
J Health Soc Welf. 2021;80:148-54.

	 13.	 Oglesby A, Germain G, Metzner AA, Laliberte F, MacKnight SD, Hilts A, 
et al. Pre-exposure prophylaxis for the prevention of HIV-1: an assessment 
of oral pre-exposure prophylaxis usage patterns, first evidence of HIV-1, 
and HIV-1 risk factors in the United States. AIDS Patient Care STDS. 
2024;38:495-506.

	 14.	 Wang P, You X, Zeng X, Peng Q. Chlamydia trachomatis infection and 
risk of ovarian cancer: a systematic review and meta-analysis. Rev Inst 
Med Trop Sao Paulo. 2025;67:e34.

	 15.	 Kristensen TS, Foldager A, Laursen AS, Mikkelsen EM. Sexually trans-
mitted infections (Chlamydia trachomatis, genital HSV, and HPV) and 
female fertility: a scoping review. Sex Reprod Healthc. 2025;43:101067.

	 16.	 Pyle A, Garner L, Wallace Huff C. Gonorrhea and chlamydia infections 
in women. Clin Obstet Gynecol. 2025;68:164-9.

	 17.	 Kenyon C. Screening is not associated with reduced incidence of gono-
rrhoea or chlamydia in men who have sex with men (MSM); an ecologi-
cal study of 23 European countries. F1000Res. 2019;8:160.

	 18.	 Kenyon C. How actively should we screen for chlamydia and gonorrhoea 
in MSM and other high-ST-prevalence populations as we enter the era 
of increasingly untreatable infections? A viewpoint. J  Med Microbiol. 
2019;68:132-5.

	 19.	 Ong JJ, Baggaley RC, Wi TE, Tucker JD, Fu H, Smith MK, et al. Global 
epidemiologic characteristics of sexually transmitted infections among 
individuals using preexposure prophylaxis for the prevention of HIV infec-
tion: a systematic review and meta-analysis. JAMA Netw Open. 
2019;2:e1917134.

	 20.	 Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et 
al. Updating guidance for reporting systematic reviews: development of the 
PRISMA 2020 statement. J Clin Epidemiol. 2021;134:103-12.

	 21.	 Antonini M, Vettore MV, Ogard-Repal A, De Macedo Rocha D, De Alen-
car Rocha KA, Elias HC, et al. Patterns of Chlamydia trachomatis and 
Neisseria gonorrhoeae in different anatomical sites among pre-exposure 
prophylaxis (PrEP) users in Brazil. BMC Infect Dis. 2024;24:260.

	 22.	 Ayerdi Aguirrebengoa O, Vera Garcia M, Arias Ramirez D, Gil Garcia N, 
Puerta Lopez T, Clavo Escribano P, et al. Low use of condom and high 
STI incidence among men who have sex with men in PrEP programs. 
PLoS One. 2021;16:e0245925.

	 23.	 Azarnoosh M, Johansen IS, Martin-Iguacel R. Incidence of sexually 
transmitted infections after initiating HIV pre-exposure prophylaxis 
among MSM in Southern Denmark. Am J Mens Health. 2021; 
15:15579883211018917.

	 24.	 Beymer MR, DeVost MA, Weiss RE, Dierst-Davies R, Shover CL, Lan-
dovitz RJ, et al. Does HIV pre-exposure prophylaxis use lead to a higher 
incidence of sexually transmitted infections? A case-crossover study of 
men who have sex with men in Los Angeles, California. Sex Transm 
Infect. 2018;94:457-62.

	 25.	 Blaylock JM, Ewers EC, Bianchi EJ, King DB, Casimier RO, Erazo H, 
et al. Risk of sexually transmitted infections among U.S. military service 
members in the setting of HIV pre-exposure prophylaxis use. PLoS One. 
2023;18:e0296054.

	 26.	 Hunidzarira P, Brown ER, Chirenje ZM, Hillier SL, Marrazzo JM, Palanee-
Phillips T, et al. Population-level correlation between incidence of curable 
sexually transmitted infections and human immunodeficiency virus 
(HIV)-1 among African women participating in HIV-1 pre-exposure pro-
phylaxis trials. J Infect Dis. 2022;226:1069-74.

	 27.	 Jongen VW, Reyniers T, Ypma ZM, Schim van der Loeff MF, Davidovich U, 
Zimmermann HM, et al. Choosing event-driven and daily HIV pre-exposure 
prophylaxis - data from two European PrEP demonstration projects among 
men who have sex with men. J Int AIDS Soc. 2021;24:e25768.

	 28.	 Laurent C, Dembele Keita B, Yaya I, Le Guicher G, Sagaon-Teyssier L, 
Agboyibor MK, et al. HIV pre-exposure prophylaxis for men who have 
sex with men in west Africa: a multicountry demonstration study. Lancet 
HIV. 2021;8:e420-8.

	 29.	 McManus H, Grulich AE, Amin J, Selvey C, Vickers T, Bavinton B, et al. 
Comparison of trends in rates of sexually transmitted infections before 
vs after initiation of HIV preexposure prophylaxis among men who have 
sex with men. JAMA Netw Open. 2020;3:e2030806.

	 30.	 Montano MA, Dombrowski JC, Dasgupta S, Golden MR, Manhart LE, 
Barbee LA, et al. Differences in sexually transmitted infection risk com-
paring preexposure prophylaxis users and propensity score matched 
historical controls in a clinic setting. AIDS. 2019;33:1773-80.

	 31.	 Ogbuagu O, Ruane PJ, Podzamczer D, Salazar LC, Henry K, 
Asmuth DM, et al. Long-term safety and efficacy of emtricitabine and 
tenofovir alafenamide vs emtricitabine and tenofovir disoproxil fumarate 
for HIV-1 pre-exposure prophylaxis: week 96 results from a randomised, 
double-blind, placebo-controlled, phase 3 trial. Lancet HIV. 2021;8:e397-
407.

	 32.	 Pagkas-Bather J, Khosropour CM, Golden MR, Thibault C, Dombrowski JC. 
Population-level effectiveness of HIV pre-exposure prophylaxis among 
MSM and transgender persons with bacterial sexually transmitted infec-
tions. J Acquir Immune Defic Syndr. 2021;87:769-75.

	 33.	 Srivastava P, Modi V, Lier AJ. Sexually transmitted infection (STI) 
incidence, STI screening, and human immunodeficiency virus preex-
posure prophylaxis uptake in United States veterans with opioid use 
disorder in long Island, New  York. Open Forum Infect Dis. 2024;11: 
ofae429.

	 34.	 Traeger MW, Cornelisse VJ, Asselin J, Price B, Roth NJ, Willcox J, et al. 
Association of HIV preexposure prophylaxis with incidence of sexually 
transmitted infections among individuals at high risk of HIV infection. 
JAMA. 2019;321:1380-90.

	 35.	 Traeger MW, Guy R, Asselin J, Patel P, Carter A, Wright EJ, et al. Real-
world trends in incidence of bacterial sexually transmissible infections 
among gay and bisexual men using HIV pre-exposure prophylaxis (PrEP) 
in Australia following nationwide PrEP implementation: an analysis of 
sentinel surveillance data. Lancet Infect Dis. 2022;22:1231-41.

	 36.	 Traeger MW, Leyden WA, Volk JE, Silverberg MJ, Horberg MA, Davis TL, 
et al. Doxycycline postexposure prophylaxis and bacterial sexually trans-
mitted infections among individuals using HIV preexposure prophylaxis. 
JAMA Intern Med. 2025;185:273-81.

	 37.	 Valbert F, Schmidt D, Kollan C, Droge P, Klein M, Schneider U, et al. 
Routine data analysis of HIV pre-exposure prophylaxis use and rates of 
sexually transmitted infections since coverage of HIV pre-exposure pro-
phylaxis by the statutory health insurance in Germany. Arch Sex Behav. 
2024;53:3663-72.

	 38.	 Van Dijck C, Tsoumanis A, Rotsaert A, Vuylsteke B, Van den Bossche D, 
Paeleman E, et al. Antibacterial mouthwash to prevent sexually transmit-
ted infections in men who have sex with men taking HIV pre-exposure 
prophylaxis (PReGo): a randomised, placebo-controlled, crossover trial. 
Lancet Infect Dis. 2021;21:657-67.

	 39.	 Nguyen VK, Greenwald ZR, Trottier H, Cadieux M, Goyette A, Beauche-
min M, et al. Incidence of sexually transmitted infections before and after 
preexposure prophylaxis for HIV. AIDS. 2018;32:523-30.

	 40.	 Tan DH, Schnubb A, Lawless J, Szadkowski L, Grennan T, Wilton J, 
et al. Acceptability and tolerability of and adherence to HIV preexposure 
prophylaxis among Toronto gay and bisexual men: a pilot study. CMAJ 
Open. 2018;6:E611-7.

	 41.	 Barreiro P. Sexually transmitted infections on the rise in PrEP users. 
AIDS Rev. 2018;20:71.

	 42.	 Soriano V, Blasco-Fontecilla H, Gallego L, Fernández-Montero JV, Men-
doza C, Barreiro P. Rebound in sexually transmitted infections after the 
COVID-19 pandemic. AIDS Rev. 2023;26:127-35.

	 43.	 Luetkemeyer AF, Donnell D, Dombrowski JC, Cohen S, Grabow C, 
Brown CE, et al. Postexposure doxycycline to prevent bacterial sexually 
transmitted infections. N Engl J Med. 2023;388:1296-306.

N
o

 p
ar

t 
o

f 
th

is
 p

u
b

lic
at

io
n

 m
ay

 b
e 

re
p

ro
d

u
ce

d
 o

r 
p

h
o

to
co

p
yi

n
g

 w
it

h
o

u
t 

th
e 

p
ri

o
r 

w
ri

tt
en

 p
er

m
is

si
o

n
 �o

f 
th

e 
p

u
b

lis
h

er
.  


©

 P
er

m
an

ye
r 

20
26


