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Abstract

Among 413 Nigerian men who have sex with men and transgender women, retrospective testing 

for Mycoplasma genitalium revealed mostly asymptomatic infections of the anorectum 

(prevalence 36.8%, incidence 18.4 cases/100 person-years) and urogenital tract (12.4%, 4.0 

cases/100 person-years). Risk factors included HIV and increasing number of sex partners.

SHORT SUMMARY

A study of Nigerian men who have sex with men and transgender women found that over one-

third had anorectal Mycoplasma genitalium. HIV was independently associated with Mycoplasma 
genitalium infection.
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INTRODUCTION

Laboratory investigations suggest that Mycoplasma genitalium (MG) infection of the 

urogenital tract or anorectum may facilitate HIV transmission through mucosal disruption(1, 

2), recruitment of HIV-susceptible cells to the mucosal surface(3, 4), and direct enhancement 

of HIV replication(5–7). Limited human data support a causal relationship with HIV 

acquisition(8, 9). However, MG diagnostic capability is not readily available in resource-

limited settings that bear a disproportionate burden of new HIV infections.

Urogenital MG appears to be more common in men than women and in resource-limited as 

compared to resource-rich settings(10). Prior studies in sub-Saharan Africa have identified 

urogenital MG in 3-10% of men tested(11–14). To our knowledge, no prior studies have 

evaluated anorectal MG in men who have sex with men (MSM) and transgender women 

(TGW) in sub-Saharan Africa despite the high prevalence of other STIs in these 

populations(15) and substantial stigma that limits healthcare engagement for STI diagnosis 

and treatment(16–18). We retrospectively tested stored specimens for anorectal and 

urogenital MG in cisgender MSM and TGW in Lagos, Nigeria.

MATERIALS AND METHODS

The Lagos site of TRUST/RV368, a community-engaged HIV/STI prevention and treatment 

cohort study, used respondent-driven sampling to recruit cisgender men and transgender 

women. Study staff worked with local advocacy groups and non-governmental organizations 

to recruit an initial small group of participants (“seeds”) from the MSM and TGW 

communities who lived in a variety of different neighborhoods and possessed a variety of 

sociodemographic characteristics. Each seed was provided three coupons to distribute to 

other potential participants in their communities and each newly-enrolled participant also 

received three coupons. To be eligible for enrollment, potential participants had to present a 

valid referral coupon, be ≥18 years old, and report anal intercourse with a male partner in the 

preceding 12 months(15). Incentives were provided for referrals (Naira 1500 [about USD 5]) 

and participation in visits (Naira 2000-3400 [about USD 6-11], depending on visit) every 

three months for up to 18 months. Medical history, solicited symptoms, and responses to a 

standardized demographic and behavioral questionnaire were documented. Questions about 

condom use at last anal sex with a male partner and number of anal sex partners in the 

preceding 12 months were asked at enrollment and after 9 and 15 months in the cohort. Prior 

questionnaire responses were carried forward as needed for visits that included retrospective 

MG testing.

At each visit, HIV testing was performed using clinician-collected fingerstick blood samples 

in a parallel algorithm of two rapid tests(19). Anorectal swab and voided urine specimens 

were self-collected at each visit and tested in real-time for Chlamydia trachomatis and 
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Neisseria gonorrhoeae using the Aptima Combo 2® assay (Hologic, Bedford, MA, USA). 

For these analyses, anorectal swab and voided urine specimens from the first and last 

available visits underwent additional retrospective testing using the Aptima MG 

transcription-mediated amplification assay (Hologic, Bedford, MA, USA). MG testing was 

performed at only one anatomic site for some participants due to logistical reasons such as 

unavailability of stored specimen. Medical management of HIV, chlamydia, and gonorrhea 

was offered to participants in real-time. Participants were not notified of, or treated for, 

retrospectively-diagnosed MG.

Statistical analyses were conducted separately for anorectal and urogenital MG infections. 

Prevalence was calculated by dividing the number of participants with MG detected on the 

first sample tested by the number of participants tested. Among participants without 

prevalent disease, incidence was calculated by dividing the number of participants with MG 

on the second sample tested by the time elapsed since the first test, then standardized as a 

rate per 100 person-years (PY). Wald and exact 95% confidence intervals (CIs) were 

calculated for prevalence and incidence, respectively. Exact confidence intervals were also 

used for prevalence when fewer than five cases were observed within a group of interest. 

Prevalence was compared between groups using Student’s T or Fisher’s exact tests. Poisson 

regression with robust error variance was used to estimate risk ratios (RRs) and 95% CIs for 

pre-specified factors potentially associated with MG at each anatomic site(20). Multivariable 

models included all factors, including the presence or absence of infection with other STIs at 

the same anatomic site. Continuous variables, such as age and number of sexual partners, 

were categorized based on exploratory data analyses. Among participants with prevalent or 

incident MG, solicited symptoms from the first positive visit were tallied. Analyses were 

performed using Stata 15.0 (StataCorp LP, College Station, TX) and SAS 9.4 (SAS Institute 

Inc., Cary, NC).

All participants provided written informed consent prior to enrollment. The study was 

approved by institutional review boards at the Nigerian Ministry of Defense, Abuja, Nigeria; 

Walter Reed Army Institute of Research, Silver Spring, MD, USA; and all collaborating 

institutions.

RESULTS

Using samples collected from May 2014 through July 2016, 413 participants were screened 

retrospectively for MG. Participants had median age 23 (interquartile range [IQR] 20-26) 

years, 63 (15.3%) self-identified as TGW, and 290 (70.2%) were HIV-infected 

(Supplemental Table 1).

Among 408 participants tested for anorectal MG, there were 150 prevalent cases (36.8%, 

95% CI 32.1-41.6%), including disproportionately more among HIV-infected participants 

(Figure 1A). Anorectal MG prevalence among cisgender MSM was 36.2% (95% CI 

30.9-41.4%), among TGW 43.6% (95% CI 31.2-55.9%), and among persons with unknown/

other gender identity 28.6% (11.8-45.3%; p=0.37). The prevalence of anorectal MG among 

participants reporting one or more symptoms was 35.4% (95% CI 23.8-47.0%) and among 

those reporting no symptoms was 37.0% (95% CI 31.9-42.1%, p=0.80). After a median of 
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1.01 (IQR 0.34-1.41) years, 52 (45.6%) of 114 participants with a second test had persistent 

or repeated infection. Incident anorectal MG was observed in 31 participants at a median of 

0.88 (IQR 0.42-1.44) years after their first negative test (19.1 [95% CI 13.4-26.0] cases/

100PY). Anorectal incidence among cisgender MSM was 22.7 (95% CI 15.5-31.3) cases/

100PY and among TGW was 9.7 (95% CI 2.0-25.7) cases/100PY (p<0.001).

Among 410 participants tested for urogenital MG, there were 51 prevalent cases (12.4%, 

95% CI 9.2-15.6%) without variation by HIV, chlamydia, or gonorrhea status (Figure 1B). 

Urogenital MG prevalence among cisgender MSM was 14.1% (95% CI 10.3-17.9%), among 

TGW 4.8% (95% CI 1.0-13.5%), and among persons with unknown/other gender identity 

10.3% (2.2-27.4%; p=0.12). The prevalence of urogenital MG among participants reporting 

one or more symptoms was 11.8% (95% CI 4.1-19.4%) and among those reporting no 

symptoms was 12.6% (95% CI 9.0-16.1%, p=0.85). After a median of 0.80 (IQR 0.38-1.38) 

years, 19 (65.5%) of 29 with a second test had persistent or repeated infection. Incident 

urogenital MG was observed in 10 participants at a median of 0.92 (IQR 0.40-1.43) years 

after their first negative test (4.0 [95% CI 2.2-7.5] cases/100PY). Urogenital incidence 

among cisgender MSM was 4.6 (95% CI 2.0-8.8) cases/100PY and among TGW was 1.8 

(95% CI 0.0-9.5) cases/100PY (p<0.001).

After controlling for other factors, more anorectal MG was observed with increasing number 

of partners for receptive anal sex, HIV infection, and anorectal chlamydia (Table 1). More 

urogenital MG was observed with increasing number of partners for insertive anal sex and 

with HIV infection.

Among the 208 participants with prevalent or incident MG, 147 (70.7%) were infected at the 

anorectal site only, 27 (13.0%) at the urogenital site only, and 34 (16.3%) at both sites. Eight 

diagnoses were in participants screened at only one site (3 anorectal and 5 urogenital).

At sample collection, 28 (15.5%) of 181 participants with anorectal MG reported any 

symptom, with rash and fever/sweats being the most common (5.0% and 4.4%, respectively, 

Supplemental Table 2). The percentage who reported symptoms was similar among those 

with and without anorectal chlamydia co-infection (6.1% vs. 17.6%, p=0.12) and those with 

and without anorectal gonorrhea co-infection (18.6% vs. 14.5%, p=0.48). Symptoms were 

reported by 11 (18.0%) of 61 participants with urogenital MG, most commonly rash, genital 

ulcer, and/or pain around the anus (6.6% each). The percentage who reported symptoms was 

similar between those with and without urogenital chlamydia co-infection (25.0% vs. 17.5%, 

p=0.56). The one participant with concurrent urogenital MG and gonorrhea reported no 

symptoms.

DISCUSSION

MG was common in Nigerian MSM and TGW, particularly HIV-infected participants. The 

majority of infections in this study were detected at the anorectal site, which has not 

previously been studied in MSM and TGW in sub-Saharan Africa. Urogenital MG was 

marginally more common than the 3-10% prevalence reported in prior studies of African 

men(11–14). Notably, MG infections were substantially more common than both chlamydia 
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and gonorrhea infections in this study. This relationship has also been observed in a few 

studies of those engaged in high-risk sexual practices in the developed world(21, 22).

The observed association of HIV with anorectal MG is consistent with previous reports from 

predominantly resource-rich settings(23, 24). Importantly, this finding was robust to 

analyses that controlled for potential behavioral confounders such as number of sexual 

partners, adding to the growing body of evidence supporting a biological mechanism for this 

association. In sub-Saharan Africa, an association between HIV and urogenital MG has been 

observed in multiple studies of mostly cisgender women(24), and this finding was replicated 

in our population of MSM and TGW. Even HIV-uninfected participants in this study had 

substantially higher prevalence and incidence of MG than has been previously reported in 

most settings(10).

Given the high prevalence of asymptomatic disease, potential for morbidity, and enhanced 

risk of HIV transmission, MG screening could be considered for at-risk individuals. 

However, resource limitations, unclear management of asymptomatic infections, and until 

recently the lack of a U.S. Food and Drug Administration-approved test have complicated 

the issue of whether this should be recommended(25). Even in resource-rich settings such as 

the United States, current guidelines recommend consideration of MG only in cases of 

persistent or recurrent urethritis, cervicitis, and pelvic inflammatory disease(26). At a 

minimum, MG should be considered in cases of urethritis and proctitis that fail to respond to 

conventional therapies, particularly in populations with a high burden of HIV, STIs, and 

frequent drug exposures that promote emergence of drug-resistant pathogens. Further 

research is required to inform the management of asymptomatic MG.

We characterized the prevalence and incidence of MG infection in a highly-marginalized 

population of Nigerian MSM and TGW. Partly because of the high prevalence of MG, few 

incident cases were detected, so prevalent and incident cases were combined for some 

analyses. Urogenital STIs, including MG, were less common than anorectal ones so 

statistical models were underpowered to identify associations between infections at the 

urogenital site. Genotypic testing for evidence of antimicrobial resistance was not 

undertaken and no isolates were available for phenotypic testing; while a few small studies 

have shown little or no fluoroquinolone or macrolide resistance among MG strains in 

African women(27–29), there is substantial evidence of increasing resistance among MG 

isolates globally(30). Characterizing the burden of antibiotic resistance in populations with a 

high burden of MG infection, such as the MSM and TGW in this study, should be a research 

priority. Self-administration of antibiotics is common in Nigeria and antibiotic treatment 

data were not consistently available for these analyses(31); antibiotic use may have 

influenced MG clearance, potential for reinfection, and led to an underestimation of MG 

incidence. The varying interval between MG tests may also have contributed to an 

underestimation of MG incidence, as infections may have gone undetected but inadvertently 

treated by antibiotic use for other indications during prolonged periods between tests. 

Findings from the Lagos metropolis may not be generalizable to MSM and TGW in other 

communities.
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In conclusion, clinicians should be aware that MG is common in Nigerian MSM and TGW. 

While most cases are asymptomatic, this pathogen must be considered in recurrent or 

refractory cases of genitourinary and anorectal infectious diseases. Judicious use of 

antibiotics in the community overall, as well as specifically for syndromic management of 

urethritis and proctitis, is necessary to mitigate the growing risk of antibiotic resistance. 

Longitudinal studies are needed to evaluate any potential causal relationship of 

asymptomatic anorectal MG with HIV transmission or acquisition. The cost-benefit 

relationship and other implications of expanded screening for MG and treatment of 

asymptomatic MG infection also require further exploration.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Prevalence of Mycoplasma genitalium, Stratified by Other Sexually Transmitted 
Infections.
Bar height represents the percentage of study participants diagnosed with (A) anorectal or 

(B) urogenital Mycoplasma genitalium on the first tested specimen, stratified by the 

presence or absence of co-infection with other sexually transmitted infections. Error bars 

represent Wald 95% confidence intervals. Comparisons between participants with and 

without each co-infection were made using Student’s t-test or Fisher’s exact test (for rare 

events, indicated by f) with statistically significant p-values (p≤0.05) shown in bold. The 

prevalence of each sexually transmitted infection was calculated by dividing the number of 

cases detected by the total number of participants retrospectively tested for Mycoplasma 
genitalium at each anatomic site.

Abbreviations: HIV, human immunodeficiency virus; CT, Chlamydia trachomatis; NG, 

Neisseria gonorrhoeae
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