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Background: South Africa faces overlapping epidemics of HIV and sexually transmitted
infections (STIs), particularly among men who have sex with men (MSM). Data on
asymptomatic Chlamydia trachomatis and Neisseria gonorrhoeae infections in MSM living with
HIV are limited.

Objectives: To determine the prevalence and incidence of asymptomatic C. trachomatis and
N. gonorrhoeae infections among MSM living with HIV.

Method: We conducted a pilot randomised controlled trial of the HIV coping and disclosure
management intervention among 88 MSM living with HIV in Buffalo City, South Africa.
Sexually transmitted infection screening for C. trachomatis and N. gonorrhoeae was performed
at baseline and at a 17-week follow-up using nucleic acid amplification testing of urine and
rectal swabs. Univariable logistic regression models were used to examine the relationship
between conceptually important individual-level variables and any STI at baseline and week
17 of follow-up.

Results: Mean age was 30 years in the intervention arm and 33 years in the control arm. At
enrolment, most participants had an undetectable HIV viral load (79.1% intervention vs 80.0%
control). Syphilis positivity was higher in the intervention arm (9.3% vs 2.3%). Baseline
prevalence of STIs was high, including urethral and rectal C. trachomatis and N. gonorrhoeae
infections. At week 17, STI prevalence was similar between arms (27.9% intervention vs 28.9%
control). Univariable analyses did not identify any factors associated with STI at follow-up in
either group.

Conclusion: Asymptomatic STIs are highly prevalent and incident among MSM living with
HIV in South Africa. Findings highlight the need to strengthen STI prevention, treatment and
care services, and to innovative interventions.

Keywords: sexually transmitted Infections; STIs; men who have sex with men; MSM; HIV;
intervention; South Africa.

What this study adds: This study provides prospective data on asymptomatic C.
trachomatis and N. gonorrhoeae among MSM living with HIV in South Africa, demonstrating
high prevalence, and underscoring the need for routine, comprehensive STI screening
strategies.

Introduction

South Africa has overlapping high burdens of HIV and sexually transmitted infections (STIs).
Higher rates of STI have been reported among people living with HIV (PLHIV) because of
biological and epidemiological synergy.' For example, men who have sex with men (MSM) with
rectal Chlamydia trachomatis or Neisseria gonorrhoeae infection are 2 to 3 times more likely to acquire
HIV infection compared to those without a rectal STL.2
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Syndromic management is the standard of care for STIs in
South Africa.’? This approach means that empirical antibiotic
treatment is provided without diagnostic testing to
individuals presenting with STI-associated symptoms such
as genital discharge. Syndromic management is a relatively
cheap approach that is easy to implement but also results in
excessive and unnecessary use of antibiotics. Importantly,
asymptomatic STIs remain untreated without diagnostic
tests. A study from Cape Town showed that 91% of
C. trachomatis and 67% of N. gonorrhoeae infections in
MSM visiting sexual health services were asymptomatic,
especially in the case of rectal infection.* The higher
frequency of asymptomatic manifestation of rectal infection
in MSM is illustrated in the consistently higher rates of
rectal than urethral infection in prevalence studies in
South Africa 56789101

To date, several studies have performed molecular STI
testing of MSM in South Africa, but these are heterogeneous
and have relatively small sample sizes. There are four studies
on the aetiology of urethral and rectal discharge; six studies
(including ours) report on the prevalence of C. trachomatis
and N. gonorrhoeae in asymptomatic MSM, and only two
studies have reported STI incidence data.*>%7891011 The
anatomic sites tested for STI also vary, while two studies only
reported aggregated data. Additional data points, and a
comprehensive overview of the burden of STIs in MSM in
South Africa, are warranted.

We recently conducted a pilot randomised-controlled clinical
trial of a skills-based HIV serostatus coping and disclosure
management intervention for MSM in the Buffalo City
Metropolitan Municipality in East London."? Participating
MSM were also tested for C. trachomatis and N. gonorrhoeae at
their baseline and follow-up visits, providing the opportunity
to document the burden of STIs in this population. Therefore,
we report on the incidence and prevalence of C. trachomatis
and N. gonorrhoeae in MSM living with HIV infection in our
pilot trial.

Research methods and design
Study design, setting and participants

We conducted a pilot randomised-controlled trial of the
Speaking Outand Allying Relationships (SOAR) intervention
to improve antiretroviral therapy (ART) adherence for gay,
bisexual, and men who have with sex with men (GBMSM)
living with HIV in the Buffalo City Metropolitan Municipality,
South Africa."”® Specifically, SOAR consists of five one-hour
group sessions delivered weekly via videoconference by a
trained facilitator.’>'® The sessions aim to build coping skills,
support disclosure decision-making, promote safer sex
practices, and develop ART adherence and communication
plans.'*"?

Gay, bisexual, and men who have with sex with men were
recruited through venue- and snowball sampling
approaches in close partnership with Engage Men’s
Health, an HIV service organisation for GBMSM in this
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setting. Among those interested in learning more about
the study, a two-step screening and consent process was
completed. First, eligibility was confirmed using a short
questionnaire and HIV rapid test by the study team to
confirm relationship and HIV seropositive status. If
individuals were HIV positive, missed four or more doses
of ART in the last 30 days, and were in a relationship for
30 days or more, then they were eligible to participate in
the study.

After screening, interested individuals completed written
informed consent and then enrolled. Block randomisation
was applied through sealed envelopes (ensuring the study
was blinded) to allocate participants to either receive the
SOAR intervention or the standard of care, that is, health
information, condoms, and lubrication. The SOAR
intervention was 16 weeks, with follow-up visits scheduled
at week 17 after randomisation at the baseline visit.

Study and laboratory procedures

Participants completed a questionnaire with demographic
questions, and a physical examination and syphilis screening
using a rapid diagnostic test (Alere Determine TP test; Abbott
Laboratories, Inc., Abbott Park, Illinois, United States) was
performed. In case of a positive syphilis screening test, blood
was drawn for further syphilis serology in the laboratory
(PathCare, East London).

At the baseline and the 17-week follow-up visit, first-void
urine specimens and rectal swabs (Copan Diagnostics,
Brescia, Italy) were collected by the healthcare worker for C.
trachomatis and N. gonorrhoeae testing. Samples were
transported from East London once per week to the
Department of Medical Microbiology at the University of
Pretoria for further microbiological processing. DNA was
extracted from specimens with the High Pure PCR Template
Preparation Kit (Roche Diagnostics GmbH, Mannheim,
Germany) followed by specific detection of C. trachomatis
and N. gonorrhoeae DNA using the LightMix® Kit Neisseria
gonorrhoeae and Chlamydia trachomatis (TIB MOLBIOL
Syntheselabor GmbH, Berlin, Germany) as per the
manufacturer’s instructions. Participants were contacted
telephonically about their STI results; in the case of a positive
result, treatment was organised for them as per national STI
management guidelines, namely azithromycin 1 g single
dose for C. trachomatis, and combination therapy of
ceftriaxone 250 mg plus azithromycin 1 g in the case of N.
gonorrhoeae. ™

Measures

The outcome of interest was whether there was any STI
outcome at the end of week 17. This was measured as a
binary variable for either C. trachomatis or N. gonorrhoeae. The
exposures of interest were intervention (vs control), age,
education level, employment status, sexual orientation, and
relationship. These were considered conceptually important
variables.




Other measures that were obtained from participants
pertained to anal sex, non-use of condoms, sex and alcohol,
previous STI tests, and past STI diagnoses.

Statistical analysis

Questionnaire data were directly captured in RedCAP
software with checks in place for consistency and range.
Laboratory results were double-entered and verified. The
RedCAP database was finalised and used for analysis.

Our total sample for the analysis was 88 participants.
Seventeen participants were removed because of missing
data on conceptually important variables; we restricted our
analysis to those who were men and were homosexual,
bisexual, or pansexual. Data were presented as counts and
proportions for categorical variables and median with
range for continuous variables. To assess potential public
health impact, we explored the count of new and existing
cases and divided these by the total person follow-up time
to obtain incidence and prevalence rates using the entire
dataset of 105 participants. Univariable logistic regression
models were used to examine the relationship between
conceptually important individual-level variables and any
STI infection at week 17 of follow-up. Statistical analyses,
data cleaning, and data visualisation were conducted in
R version 4.4.0 (R Foundation for Statistical Computing,
Vienna, Austria).

TABLE 1: Baseline characteristics of participants (N = 88).
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Ethical considerations

This study has been reviewed and approved by the University
of Pretoria Review Board (189/2022) with reliance by the
Institutional Review Board at Arizona State University
(STUDY00014539).

Results

The mean age was 30 years in the intervention arm, and
33 years in the control arm. Most participants were in some
form of relationship, and the majority of participants had
been tested for an ST in the last year. Nearly all participants
identified as homosexual or gay (Table 1).

At enrolment, 79.1% in the intervention arm had an
undetectable HIV viral load (< 200 copies/mL), and 80% in
the control arm. Syphilis rapid diagnostic test was positive in
9.3% of the intervention arm, and 2.3% of the control arm.
Treponemal antibodies were confirmed by laboratory testing
and all rapid plasma reagin (RPR) tests were positive, with
titres of less than 1:8.

At baseline, 82 (93.2%) had a urethral C. trachomatis infection;
81 (92.0%) had a urethral N. gonorrhoeae infection; 75 (85.2%)
had a rectal C. trachomatis infection; and 80 (90.9%) had a
rectal N. gonorrhoeae infection (Figure 1). At week 17, 12
(27.9%) in the intervention arm had an STI, and 13 (28.9%) in

Variables Control (n = 45) Intervention (n = 43)

Mean s.d. n % Mean s.d. n %
Age (years) 32.8 9.42 - - 29.7 6.79 - -
Sexual orientation
Homosexual - - 37 82.2 - - 39 90.7
Bisexual - - 6 133 - - 4 9.3
Pansexual - - 2 4.4 - - 0 0.0
Relationship status
Monogamous relationship - - 25 55.6 - - 28 65.1
Polyamorous relationship - - 1 2.2 - - 3 7.0
Non-monogamous or open relationship - - 7 15.6 - - 2 4.7
Sex buddies or It’s just sex - - 7 15.6 - - 6 14.0
Friends with benefits - - 5 11.1 - - 4 9.3
No anal sex - - 3 6.8 - - 1 2.3
Anal sex partners 7.2 4.50 - - 8.6 11.33 - -
Anal sex bareback partners 2.6 3.63 - - 4.0 7.98 - -
Drunk bareback sex partners 2.0 3.05 - - 5.0 12.21 - -
Last STI test
< 3 months - - 18 40.0 - - 13 BIA5
3-6 months - - 7 15.6 - - 8 20.0
6—12 months - - 7 15.6 - - 13 BIA5)
1-3 years - - 4 8.9 - - 4 10.0
>3 years - - 4 8.9 - - 1 2.5
Never tested - - 5 11.1 - - 1 2.5
STl in the last 12 months
Chlamydia - - 3 25.0 - - 8 40.0
Gonorrhoea - - 2 16.7 - - 6 30.0
Syphilis - - 6 50.0 - - 4 20.0
Genital warts or HPV - - 1 8.3 - - 1 5.0
Genital herpes - - 0 0.0 - - 1 5.0
Hepatitis A - - 0 0.0 - - 0 0.0

s.d., standard deviation; STI, sexually transmitted infection; HPV, human papillomavirus.
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FIGURE 1: Frequencies of (a) Chlamydia trachomatis (rectal), (b) Chlamydia trachomatis (urethral), (c) Neisseria gonorrhoeae (rectal), (d) Neisseria gonorrhoeae (urethral).

Chlamydia trachomatis and Neisseria gonorrhoeae.

the control arm. Univariable analyses did not identify factors
that were associated with any STI at week 17 (Figure 2).

Median time of follow-up was 140 days (20 weeks; range 80-304
days). Incidence of any STI was 72 per 100 person-years (95%
confidence interval [CI] 50-101), with incidence of 48 per 100
person-years (95%CI 30-73) for urethral infection, and 45 per
100 person-years (95%CI 28-70) for rectal infection (Table 2).

Discussion

This study adds important information on the epidemic
profile of STIs among MSM living with HIV in South Africa.
Our findings demonstrate a high prevalence and incidence of
C. trachomatis and N. gonorrhoeae infections, particularly at
rectal sites, consistent with previous studies.'***”? Notably,
29% of participants had an asymptomatic STI at baseline,
increasing to 33% at follow-up, with rectal infections more
common than urethral infections. Diagnostic STI screening
may provide a tool to address this burden of infection, but
important implementation questions have to be addressed,
including the optimal frequency of screening and the uncertain
impact on population prevalence and antimicrobial resistance.

The incidence rates observed are among the highest reported
in South African MSM cohorts. These observations highlight
the need for strengthening STI prevention, diagnosis and
treatment services, and the implementation of innovative
interventions. Doxycycline post-exposure prophylaxis
(DoxyPEP) may provide such an option with strong reduction

http://www.sajhivmed.org.za . Open Access

in STIs reported in clinical trials as well as STI programmes,
particularly for chlamydia and syphilis.'>'¢1

Previous studies on C. trachomatis and N. gonorrhoeae from
South Africa have found that urethral and rectal infections are
prevalent, independent of asymptomatic infection.>*”%° Our
study underscores the importance of STI prevention approaches,
such as DoxyPEP. Moreover, our study demonstrates a modest
reduction in any STI infection among the intervention arm,
which suggests the importance of upscaling the SOAR
intervention for this population throughout South Africa.

Strengths and limitations

Our study is strengthened by its prospective design, high
retention rate, and integration within a randomised-
controlled trial. However, limitations include the relatively
small sample size and geographic restriction to Buffalo
City, which may limit generalisability. Despite these
limitations, our findings contribute valuable insights into
STI dynamics in MSM living with HIV in South Africa,
and support the need for enhanced surveillance, targeted
prevention, diagnostic and treatment interventions, and
policy reform.

Conclusion

Asymptomatic STIs are highly prevalent and incident among
MSM living with HIV in South Africa, with rectal infections
predominating. Tailored interventions are essential to reduce
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FIGURE 2: Univariable regression results.

TABLE 2: Incidence of sexually transmitted infections in 100 men who have sex
with men in the Eastern Cape province, South Africa, 2022-2023.

Sexually transmitted infection Incidence 95%_Cl (per 100 person/year)
Any STI 71 41-99

Chlamydia trachomatis 69 47-97

Neisseria gonorrhoeae 11 3.5-25

Urethral infection 47 30-71

Chlamydia trachomatis 47 30-71

Neisseria gonorrhoeae 0 -

Rectal infection 45 27-69

Chlamydia trachomatis 43 26-66

Neisseria gonorrhoeae 11 3.5-25

Cl, confidence interval.

transmission, improve sexual health outcomes, and align STI
management with global best practices.

Acknowledgements
Competing interests

The authors have reported that they have received funding
from the National Institutes of Health that may be affected
by the research reported in the enclosed publication. They
have disclosed those interests fully and declare that they
have no financial or personal relationships that may have
inappropriately influenced them in writing this article.

CRediT authorship contribution

Remco PH. Peters: Conceptualisation, data curation, formal
analysis, investigation, methodology, project administration,
supervision, validation, visualisation, writing — original

http://www.sajhivmed.org.za . Open Access

draft, writing - review & editing. Derek Manis:
Formal analysis, methodology, validation, visualisation,
writing — original draft, writing — review & editing.
Hyunsul Jung: Data curation, methodology, visualisation,
writing — review & editing. Lindsey de Vos: Methodology,
project administration, validation, writing — review &
editing. Freedom Mukomana: Data curation, methodology,
writing — review & editing. Buntu Mahlobisa: Data curation,
project administration, writing - review & editing.
Renilwe Molaoa: Data curation, project administration,
writing — review & editing. Aphiwe Metula: Data curation,
project administration, writing — review & editing. Cikizwa
Bongo: Data curation, methodology, project administration,
writing — review & editing. Oscar Radebe: Validation,
writing — review & editing. Helen Struthers: Formal analysis,
writing — original draft, writing — review & editing.
Joseph Daniels: Conceptualisation, data curation, formal
analysis, funding acquisition, investigation, methodology,
project administration, resources, supervision, validation,
visualisation, writing — original draft, writing — review &
editing. All authors reviewed the article, contributed to the
discussion of results, approved the final version for
submission and publication, and take responsibility for the
integrity of its findings.

Funding information

The authors disclosed receipt of the following financial
support for the research, of this article. This work was
supported by the National Institutes of Health (grant number:
R34 MH125790).




Data availability

The data that support the findings of this study are not
openly available because of reasons of sensitivity, and are
available from the corresponding author, Joseph Daniels,
upon reasonable request.

Disclaimer

The views and opinions expressed in this article are those of
the authors and are the product of professional research.
They do not necessarily reflect the official policy or position
of any affiliated institution, funder, agency, or that of the
publisher. The authors are responsible for this article’s results,
findings, and content.

References

1. Cohen MS, Council OD, Chen JS. Sexually transmitted infections and HIV in the era of
antiretroviral treatment and prevention: The biologic basis for epidemiologic
synergy. J Int AIDS Soc. 2019;22(suppl 6):e25355. https://doi.org/10.1002/jia2.25355

2. Barbee LA, Khosropour CM, Dombrowksi JC, Golden MR. New Human
immunodeficiency virus diagnosis independently associated with rectal gonorrhea
and chlamydiain men who have sex with men. Sex Transm Dis. 2017;44(7):385-389.
https://doi.org/10.1097/0LQ.0000000000000614

3. Peters RPH, Garrett N, Chandiwana N, et al. Erratum: Southern African HIV
clinicians society 2022 guideline for the management of sexually transmitted
infections: Moving towards best practice. S Afr J HIV Med. 2022;23(1):a1465.
https://doi.org/10.4102/sajhivmed.v23i1.1465

4. RebeK, Lewis D, Myer L, et al. A cross sectional analysis of gonococcal and chlamydial
infections among men-who-have-sex-with-men in Cape Town, South Africa. PLoS
One. 2015;10(9):0138315. https://doi.org/10.1371/journal.pone.0138315

5. Dias BDC, Sekgele W, Nhlapo D, et al. Extragenital sexually transmitted infections
among high-risk men who have sex with men in Johannesburg, South Africa. Sex
Transm Dis. 2024;51(4):245-250. https://doi.org/10.1097/0LQ.0000000000001927

Page 6 of 6 . Original Research

10.

11.
12.
13.

14.
15.

16.

17.

Malefo MA, Ayo-Yusuf O, Mokgatle MM. Corrigendum: Risk factors for sexually
transmitted infections among men who have sex with men. Afr J Prim Health Care
Fam Med. 2024;16(1):4660. https://doi.org/10.4102/PHCFM.v16i1.4660

Mashingaidze R, Moodie Z, Allen M, et al. Sexually transmitted infections amongst
men who have sex with men (MSM) in South Africa. PLoS Glob Public Health.
2023;3(4):e0001782. https://doi.org/10.1371/journal.pgph.0001782

Sandfort TGM, Mbilizi Y, Sanders EJ, et al. HIV incidence in a multinational cohort
of men and transgender women who have sex with men in sub-Saharan Africa:
Findings from HPTN 075. PLoS One. 2021;16(2):e0247195. https://doi.
org/10.1371/journal.pone.0247195

Jones J, Sanchez TH, Dominguez K, et al. Sexually transmitted infection screening,
prevalence and incidence among South African men and transgender women who
have sex with men enrolled in a combination HIV prevention cohort study: the
Sibanye Methods for Prevention Packages Programme (MP3) project. J Int AIDS
Soc. 2020;23(suppl 6):e25594. https://doi.org/10.1002/jia2.25594

Maduna LD, Kock MM, Van der Veer B, et al. Antimicrobial resistance of Neisseria
gonorrhoeae isolates from high-risk men in Johannesburg, South Africa. Antimicrob
Agents Chemother. 2020;64(11):10. https://doi.org/10.1128/AAC.00906-20

Van Liere G, Kock MM, Radebe O, et al. High rate of repeat sexually transmitted
diseases among men who have sex with men in South Africa: A prospective cohort
study. Sex Transm Dis. 2019;46(11):e105-e107. https://doi.org/10.1097/0LQ.
0000000000001041

Daniels J, Peters RPH, Portle S, et al. Developing the speaking out and allying
relationships intervention on videoconference for HIV-positive GBMSM in Eastern
Cape, South Africa. Am J Mens Health. 2023;17(5):15579883231197355. https://
doi.org/10.1177/15579883231197355

Daniels J, Fletcher J, Manis DR, et al. ‘Safe Places Like These are Rare’: Feasibility
of the Speaking Out and Allying Relationships (SOAR) intervention for HIV-positive
sexual minority men in Eastern Cape, South Africa. AIDS Behav. 2025. https://doi.
0rg/10.1007/s10461-025-04934-1

National Department of Health. Sexually transmitted infection management
guidelines. Pretoria: South Africa Ministry of Health; 2018.

Peters RPH, McIntyre JA, Garrett N, Brink AJ, Celum CL, Bekker LG. Doxycycline
post-exposure prophylaxis for sexually transmitted infections in South Africa. S Afr
J HIV Med. 2023;24(1):1510. https://doi.org/10.4102/sajhivmed.v24i1.1510

Sankaran M, Glidden DV, Kohn RP, et al. Doxycycline postexposure prophylaxis and
sexually transmitted infection trends. JAMA Intern Med. 2025;185(3):266-272.
https://doi.org/10.1001/jamainternmed.2024.7178

Traeger MW, Volk JE, Marcus JL. Doxycycline postexposure prophylaxis could
accelerate the emergence of gonococcal ceftriaxone resistance — Reply. JAMA
Intern Med. 2025;185(8):1051-1052. https://doi.org/10.1001/jamainternmed.
2025.0987

http://www.sajhivmed.org.za . Open Access




