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Abstract

Background: Sexually transmitted diseases (STD) are frequently asymptomatic and increase the likelihood of
transmitting and acquiring HIV. In Brazil, the guidelines for STDs diagnosis and treatment are based on the
syndromic approach. Nucleic acid amplification tests (NAAT) has been recommended as routine STDs screening in
some countries, especially for men who have sex with men (MSM). Limited data are available about how to best define
target groups for routine screening by NAATs within this population. We aimed to assess the prevalence of rectal and
urethral Chlamydia trachomatis (CT) and Neisseria gonorrhoeae (NG) infections and syphilis, and the factors associated
with having at least one STD among HIV-infected and uninfected MSM in Rio de Janeiro, Brazil.

Methods: From August 2010 to June 2012, 391 MSM were enrolled into the Evandro Chagas National Institute of
Infectious Diseases-INI-Fiocruz cohort, and 292 MSM (HIV-infected:211 and HIV-uninfected:81) were included in
this study. NAATs were performed on the rectal swabs and urine for CT and NG. The rapid plasma reagin test and
microhemagglutination assay for Treponema pallidum were performed for syphilis diagnosis.

Results: The overall prevalence of STD was 20.0 % (95%CI:15.7-25.1): 10 % anorectal chlamydia; syphilis 9.9 %;
anorectal gonorrheae 2.5 %; and urethral chlamydia 2.2 %; no case of urethral gonorrheae was detected. The
proportion of HIV-positive MSM who had at least one STD was nearly two times that of HIV-negative MSM
(22.6 % vs 13.2 %; P = 0.09). The frequency of each STD, except for anorectal NG (1.5 % vs.5.2 %), was higher among
HIV-positive than HIV-negative individuals. Among the 211 asymptomatic participants, 17.5 % (n = 37) were identified as
having at least one STD; 10.4 % (n = 22/211) tested positive for anorectal chlamydia. Sixty five percent of HIV-positive
MSM were asymptomatic at the time of the STD diagnosis, while 100.0 % of the HIV-negative MSM. Age (APR = 0.78;
95%CI:0.60-1.00 for each additional ten years) and a positive-HIV serostatus (APR = 2.05; 95%CI:1.03-4.08) were significantly
associated with STD diagnosis.

Conclusion: An overall high STD-prevalence rate was observed, especially among HIV-infected and in younger
individuals, and the majority of STDs were asymptomatic. STD screening using NAATs among asymptomatic MSM
is a potentially cost-effective intervention for the prevention of HIV infection among MSM.
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Background
In developed settings, the prevalence of sexually trans-
mitted diseases (STDs) among gay and other men who
have sex with men (MSM) has been on an upward trend
since the late 1990s [1]. In low- and middle-income
countries STDs are a significant burden to the health
care system [2], further fueled by a lack of systematic
surveillance and population-based studies of STD preva-
lence. In South America, including Brazil, the proportion
of new HIV infections is on the rise in young gay and
other MSM [3], making this population particularly vul-
nerable to other sexually transmitted diseases (STDs) [4].
There are several factors, such as the number of sexual

partners [5], inconsistent condom use [6] and HIV infec-
tion [7] that are associated with increased prevalence of
STDs among MSM. Individuals infected with HIV are
more susceptible to other STDs because they are im-
munocompromised and less capable of mounting a pro-
tective response against sexually transmitted pathogens
[8, 9]. STDs are frequently asymptomatic, therefore, in-
creasing the likelihood of transmitting and acquiring
HIV [10].
Because targeted groups within this population are not

well defined or studied, routine STD screening should
be recommended for all MSM [11]. In Brazil, STD clinical
management relies mostly on the syndromic approach, as
molecular STD diagnosis is not routinely available in the
Public Health System [12].
This study aimed to assess the prevalence of rectal and

urethral CT and Neisseria gonorrhoeae (NG) infections
and syphilis, as well as to describe the factors associated
with a positive diagnosis of at least one STD among
HIV-infected and uninfected MSM at a referral center
for MSM health in Rio de Janeiro, Brazil.

Materials and Methods
A cross-sectional analysis, nested within a cohort study
was conducted at Evandro Chagas National Institute of
Infectious Diseases-INI-Fiocruz (formerly known as the
Evandro Chagas Clinical Research Institute-IPEC), Rio
de Janeiro, Brazil. The parent cohort study was designed
to evaluate the prevalence and incidence of anal HPV in-
fection and intraepithelial anal lesions among HIV in-
fected and uninfected men [13]. In summary, men were
recruited by trained staff either while in the clinic wait-
ing room or by phone. Inclusion criteria for the parent
cohort study were: being aged 18 years or older, not hav-
ing anal cancer or related treatments (surgery, radiother-
apy, and chemotherapy) and a willingness to sign the
informed consent form. The exclusion criteria were: the
use of immunomodulators agents, such as prednisone
(dosage > 10 mg/day), interleukin or interferon. HIV
positive men were already under care at the INI HIV
Clinic, and HIV negative men attending the clinic for

HIV prevention services. At the enrollment visit, infor-
mation on demographic, sexual behavior, substance use
as well as history of prior STDs were collected using
Audio Computer Assisted Interview (ACASI) and speci-
mens for STD diagnostic testing were collected. The
study population for the present analysis were men who
have sex with men (MSM), herein defined as men that
reported having at least 1 male sexual partner within the
past 12 months (regardless of having female partners).
From August 2, 2010 to June 30, 2012, 391 MSM were

enrolled into the parent cohort study. Of these, 72
(18.4 %) were excluded for not having a male sexual
partner(s) within the last 12 months, and 27 (6.9 %) were
excluded because of missing information regarding their
sexual partners within the past 12 months (Fig. 1). In
total, 292 MSM were included in this analysis. To deter-
mine the prevalence for each specific STD, we consid-
ered all participants who had available results for each of
the STDs under evaluation, thus explaining the different
denominators. The outcome “Having one or more STD
at study entry” was defined as having a positive testing
for at least one of the following STDs: CT (rectal, ureth-
ral, or urine), NG (rectal, urethral, or urine) or syphilis,
at the study baseline visit. If a participant tested positive
for at least one of the STDs under evaluation, regardless
of having missing data on other STD tests, his data con-
tributed to the analysis of the outcome “Having one or
more STD at study entry”. Thus, 275 men were included
in the analysis of the associated factors of having at least
one STD (Fig. 1).

STD diagnosis
Rectal CTand NG infection were diagnosed using APTIMA
Combo 2 assay (Gen-Probe/Hologic San Diego, CA). Test-
ing was processed at the Johns Hopkins STD Laboratory, in
Baltimore, Maryland, USA. All indeterminate results for
rectal CT/NG were repeated using the same tests on the
same sample. If the repeated test was conclusive, the results
were reported accordingly. If remained indeterminate, the
result was reported as negative. Urethral CT and NG infec-
tion were diagnosed using urine samples on the Abbott
RealTime platform and the NG/CT Amplification Reagent
Kit (Abbott Molecular, Des Plains, IL); these samples were
processed at the INI-Fiocruz Laboratories.
The rapid plasma reagin (RPR) test was performed for

syphilis screening; positive results were confirmed using
a microhemagglutination assay for Treponema pallidum
(MHA-TP). Titers equal to or higher than 1/8 and a posi-
tive MHA-TP constituted a syphilis diagnosis. HIV in-
fection was diagnosed according to the Brazilian HIV
diagnosis algorithm (www.aids.gov.br). HIV-negative par-
ticipants were tested at the baseline visit and also at each
follow-up visit. Both the INI-Fiocruz Laboratories and
the Johns Hopkins University STD Research Laboratory
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successfully participate in the College of American Pa-
thologists (CAP) External Quality Assurance (EQA)
proficiency testing panels for all relevant testing associ-
ated with this study.

Measures
STD-related symptoms included urethral/anal discharge,
anal or genital nodules, anal or genital ulcers, spontan-
eous anal pain, tenesmus and anal pruritus. Individuals
were considered symptomatic when at least one of the
above-referenced symptoms was reported.
Demographic variables included age, self-reported skin

color (further classified as white or non-white) and
schooling (years of formal education).
The number of male and female sexual partners

within the last 12 months was determined using the fol-
lowing questions: “During the past 12 months, how
many men and how many transvestite/transsexual/trans-
gender(s) did you have sex with?” and “During the past
12 months, how many women did you have sex with?”
The latter question was categorized as “none” or “at least
one female partner”.
Stable partner in the past 3 months was defined as

“Yes” if the participant considered at least one sexual
partner within the last 3 months to be a stable partner
(husband, wife, boyfriend or girlfriend).
HIV-positive male sexual partner in the past 3 months

was determined using the following questions: a) “In the
past 3 months, how many HIV-positive male partners
did you have insertive anal sex with?” and b) “In the past
3 months, how many HIV- positive male partners did
you have receptive anal sex with?”.

Each study participant provided information, if known,
on the HIV serostatus of his sexual partners. Independ-
ent HIV testing was not performed on the partners.
Alcohol and stimulant use before or during sex were
determined using the following questions: “In the past
3 months, were you drunk or high before or during sex?"
and “In the past 3 months, did you use either inhaled or
intravenous illicit drugs before or during sex?” [14].
Commercial sex within the past 3 months was defined

as the exchange of sex for money/other favors and/or
seeking commercial sex workers. This was determined
using the following questions: “In the past 3 months, did
you have sex for money, drugs or other favors?” and “In the
past 3 months, did you look for commercial sex workers?”.
Anal sexual practices with male partners during the

past 3 months were evaluated using the following ques-
tions: a) “In the past 3 months, how many HIV-negative
male partners did you have insertive anal sex with?”; b)
“In the past 3 months, how many male partners, with an
unknown HIV-serostatus did you have insertive anal sex
with?”; c) “In the past 3 months, how many HIV-
negative male partners did you have receptive anal sex
with?”; and d)“In the past 3 months, how many male
partners, with an unknown HIV-serostatus did you have
receptive anal sex with?” The answers were categorized
as ‘only insertive’, ‘only receptive’ or ‘both’.
Unprotected anal intercourse during the past 3 months

was defined as any positive answer to the following ques-
tions: “In the past 3 months how many: a) HIV-negative
male partners did you have insertive anal sex with, without
using condoms? b) male partners, with an unknown HIV-
serostatus did you have insertive anal sex with, without
using condoms? c) HIV-negative male partners did you

MSM enrolled in IPEC/FIOCRUZ
Men Cohort

HIV + 294 / HIV - 97
Total =391

With male partner in the past
12 months

N=292 (HIV+ 211 / HIV - 81)

MSM who were evaluated for 
STD risk markers

N=275 (HIV+ 199 / HIV - 76)

Missing data in the male partner 
in the past 12 months: N=27
Without male partner in the past 
12 months: N=72

1.Missing data for all STD: N=2
2. Missing data for at least one of the
STDs and who presented negative
results for the others: N=15

Fig. 1 Study population- INI/Fiocruz, 2010–2012
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have receptive anal sex with, without using condoms? and
d) male partners, with an unknown HIV-serostatus, did
you have receptive anal sex with, without using condoms?”.

Statistical analysis
For those with results available we have described the
overall prevalence of CT, NG and syphilis. These results
are sorted out based on HIV status. The overall prevalence
for having one or more STD at study entry’ outcome and
the confidence interval for the proportion [15] were calcu-
lated and are also presented sorted to HIV status using
Chi-square test for comparison. Generalized linear models
using logarithmic linkage and Poisson distribution with
robust variance were used to estimate the prevalence ratio
between selected variables and the outcome [16]. Age,
schooling, skin color, number of male sexual partners
within the previous 12 months, having female partners,
having a stable partner, having an HIV-positive sexual
partner, having been high from alcohol and having used
stimulants before/during sex, reporting commercial sex,
position during anal sex, unprotected anal sex with male
partner (s) in the last 3 months and HIV status were
evaluated in the univariate analysis. Variables that were
associated with an STD according to the univariate analysis
(P < 0.25) were entered into the initial multivariate model.
Multi-colinearity was tested using generalized colinearity
diagnostics (GVIF). Variables were kept in the final multi-
variate model if (a) the P value < 0.05 or (b) it was a con-
founder, e.g., when removed, a change equal or higher than
10 % in the prevalence ratio of any other variable of the
model was observed [17]. We forced the variable age
(a priori) into the multivariate models. The STATA/SE
10.1 software was used to perform the analysis.

Ethics
The study was approved by the IPEC-FIOCRUZ IRB
(CAAE 0044.0.009.000-09); all study participants signed
an informed consent prior to cohort enrollment.

Results
Overall 292 participants were included in this analysis,
211 HIV-infected and 81 HIV-uninfected. The HIV-
infected participants were significantly older than the
HIV-uninfected [median (IQR): 39.0 (31.0–46.0) vs 33.0
(27.0–40.0); P = 0.000], more frequently self-reported as
white (53.4 % vs 27.5 %; P < 0.0001), had a lower number
of male sexual partners within the previous 12 months
[median (IQR): 5.0 (2.0–10.0) vs 10.0 (4.0–20.0); P =
0.002], and had less unprotected receptive or insertive
anal sex with other men during the past 3 months
(35.6 % vs 50.7 %; P = 0.027) Overall, 8.3 % (n = 24/289)
of participants were circumcised (7.5 % HIV-infected
and 8.6 % HIV-uninfected; P = 0.759). The median time
since HIV diagnosis was 75.8 (41.2–162.4) months; 77 %
(n = 161/209) of the HIV-infected participants were using
cART at study entry; the median CD4 cell count (IQR)
was 555.0 (375.0–789.5) cells/mm3 with 7.8 % (n = 15/
192) having less than 200 cells/mm3; 37.1 % (75/202) had
a detectable HIV viral load. All study participants con-
sented to STD screening including the genital swabbing
procedures.

STD prevalence
Table 1 shows the prevalence of STD, both overall and
individual, stratified by HIV status. The most frequently
diagnosed STDs were rectal Chlamydia (10.0 %) and
Syphilis (9.9 %), while urethral Chlamydia (2.2 %) and
Rectal Gonorrhea (2.5 %) were less commonly reported.
Among MSM who participated in the analysis of associ-
ated factors to have at least one STD, 199 and 76 were
HIV-infected and uninfected MSM, respectively. A total
of 20.0 % (95%CI: 15.7–25.1) had at least one STD, not
including HIV infection. The proportion of HIV-positive
MSM who had at least one STD (N = 45/199) was nearly
1.7 times that found for the HIV-negative MSM (N = 10/
76) (22.6 % vs 13.2 % P = 0.09). A single STD was de-
tected in 14.7 % (n = 43) participants and 4.1 % (n = 12)
were diagnosed with two STDs. The frequency of each

Table 1 Prevalence of sexually transmitted diseases among MSM-INI-Fiocruz, Rio de Janeiro, Brazil

Gonorrhea Chlamydia Syphilis At least one STD

Urethral Rectal Urethral Rectal

(N = 273)a (N = 279)a (N = 273)a (N = 279)a (N = 284)a (N = 275)b

N (%) - 7 (2.5) 6 (2.2) 28 (10.0) 28 (9.9) 55 (20.0)

HIV serostatus. N (%)

Positivec - 3 (1.5) 6 (3.0) 24 (11.9) 22 (10.8) 45 (22.6)

Negatived - 4 (5.2) - 4 (5.2) 6 (7.5) 10 (13.2)
aDifferent denominators are explained by availability of results for each STD evaluated
bParticipants who tested positive for at least one STD, regardless of having missing information for other STD, were included and considered as an event. HIV-infected
MSM= 199; HIV-uninfected MSM= 76
cNumber of HIV-infected MSM according to the availability of results for each STD: urethral NG = 197; anorectal NG = 202; urethral CT = 197; anorectal CT = 202;
Syphilis = 204; At least one STD = 199
dNumber of HIV-uninfected MSM according to availability of results for each STD: urethral NG = 76; anorectal NG = 77; urethral CT = 76; anorectal CT = 77; Syphilis = 80;
At least one STD = 76
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STD, except for anorectal NG, was higher among HIV-
positive than HIV-negative individuals.

STD symptoms
Information on STD symptoms was available for 263
participants, with 211 (80.2 %) being asymptomatic and
52 (19.8 %) reported having symptoms (Table 2). Ano-
rectal symptoms were reported by 10.9 % of participants,
with rectal discharge (3.4 %), anal nodules (4.1 %), and
anal ulcers (5.2 %) being the most frequently reported
symptoms. Of the 32 participants with anorectal CT or
NG infection, 9.4 % had anorectal symptoms; 1.5 % and
2.3 % of the participants reported having genital ulcers
or nodules, respectively. No urethral discharge was re-
ported. Among MSM with syphilis, 13 % presented rectal
or genital ulcers.
Among the 211 asymptomatic participants, 17.5 %

(n = 37) were identified as having at least one STD:
rectal gonorrhea in 2.8 %, urethral chlamydia in 1.5 %, rec-
tal chlamydia in 10.4 %, and syphilis in 5.7 %. 65 % of the
HIV-infected MSM and 100 % of the HIV negative MSM
were asymptomatic at the time of the STD diagnosis.

Participants’ characteristics according to STD diagnosis
The characteristics of these participants are described in
Table 3 and are sorted by STD infection status. For
those participants with at least one STD (n = 55), the
median age was 35.0 years (IQR 29.0–42.0); approxi-
mately 20 % had less than eleven years of schooling;
53.7 % self-reported to be non-white. The median num-
ber of male sexual partners in the last 12 months was
8.0 (IQR 3.0–27.0).Within the last 3 months before en-
tering the study, 32.7 % participants had an HIV-positive
partner; 20.8 % used stimulants before or during sex;
46.3 % practiced commercial sex, and almost 60 % re-
ported both insertive and receptive anal sex. Almost half
of the HIV-infected MSM diagnosed with an STD had a
detectable plasma HIV viral load.

Factors associated with STD diagnosis
In the univariate analysis, besides age and HIV serostatus,
some sexual risk behaviors were found to be associated
with high STD prevalence. For each 10 male sexual

partners in the past 12 months, a 1 % increase in STD
prevalence was observed (NAPRs = 1.01; 95 % CI: 1.00–
1.02). MSM who reported having HIV-positive male sex-
ual partners during the 3 months prior to cohort enroll-
ment had a higher STD prevalence as opposed to those
who reported no such partners (NAPRs = 1.46; 95 % CI:
0.88–2.42). Stimulant use before or during sex in the
3 months prior to cohort enrollment (NAPRs = 1.52; 95 %
CI: 0.86–2.70) was also associated to a high STD prevalence
in the univariate analysis.
In the final multivariate model, age (APR = 0.78; 95 %

CI: 0.60-1.00 for each additional ten years) and HIV infec-
tion (APR = 2.05; 95 % CI: 1.03–4.08) remained significantly
associated with any STD diagnosis (Table 4).

Discussion
A high STD prevalence rate was observed among the
MSM enrolled in this study, particularly anorectal CT
(10 %) and syphilis (9.9 %). Because of its potential for
facilitating HIV acquisition and transmission, the high
prevalence of anorectal CT infection may be a contribut-
ing factor to the ongoing HIV epidemic in MSM in our
setting. In order to confirm this hypothesis, additional
representative, population-based MSM studies are needed.
Our findings are consistent with other reports [18],

showing that most anorectal chlamydial and gonoccocal
infections as well as syphilis were asymptomatic. Our data
emphasize the need to educate MSM, particularly those
who are HIV infected, on the topic of STD awareness.
Asymptomatic STDs are especially concerning because as
the untreated infections persist, the risk of contracting
and transmitting HIV increases [19]. Additionally, in the
absence of symptoms, the infected individual is not
prompted to seek health services or adjust his risk prac-
tices [20]. We believe that these data are the first to de-
scribe the prevalence of anorectal CT and NG in MSM in
Brazil. Our findings illustrate the urgent need to imple-
ment STD screening to MSM [11, 21], as they remain the
most affected by the HIV epidemic in our country [3].
As seen in other studies, when compared to HIV-

negative men, HIV-positive men were more often diag-
nosed with STD (22.6 % vs 13.2 %) [22–25]. We observed
that the HIV-infected MSM in our study had a high
prevalence of anorectal CT and syphilis as seen in other
settings [26, 27]. The discrepancy between sexual behavior
and STD prevalence may be explained by the fact that
HIV-positive individuals enrolled in our study were en-
gaged in care and had a median follow-up period of
6.5 years (IQR: 3.4–13.5), therefore receiving positive pre-
vention counselling that might have influenced their sex-
ual risk behavior. Moreover, as STD molecular screening
is not standard of care in Brazil, and diagnosis is only done
using the syndromic approach, it may be the case that the
higher prevalence among the HIV positive MSM was

Table 2 Proportion of at least one STDa among symptomaticb

and asymptomatic MSM, INI/Fiocruz, Rio de Janeiro,Brazil

At least one STD Symptomaticb, n (%) Asymptomatic, n (%)

Yes 15 (28.8) 37 (17.5)

No 37 (71.2) 174 (82.5)

Total 52 (100.0) 211 (100.0)
aAt Least One STD = Chlamydia/Gonoccocal urethral and/or anal infection
or Syphilis
bSyntomatic = report of uretrhal/anal discharge, anal or genital nodule, anal or
genital ulcer, spontaneous anal pain, tenesm and, anal pruritis
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driven by infections acquired prior to their linkage to care,
that may have remained undiagnosed and thus, untreated.
In our study, only two variables were associated with

an increased risk of a STD diagnosis in the multivariate
analysis, younger age and HIV co-infection. Several studies
have also found that younger age is associated with an

increased risk for a STD diagnosis [7, 28, 29]. This finding
is of paramount importance because 40 % of new HIV
diagnoses in Brazil are among the very young MSM
aged 15–24 years [3]. Our study showed that for every
additional ten years of age, the prevalence of having at
least one STD decreased by 22 %. These results may

Table 3 Characteristics of MSM according to sexually transmitted disease. INI/FIOCRUZ, Rio de Janeiro, Brazil

Characteristics Sexually Transmitted Disease – N(%)

No Yes Total

N = 275

Age1 38.0 (30.0-46.0) 35.0 (29.0-42.0) 38.0 (30.0-45.0)

Less than 11 years of schooling 50 (23.1) 12 (22.2) 62 (23.0)

Skin color – Non White 117 (53.7) 29 (53.7) 146 (53.7)

No. of male sexual partners in the last 12 months1 5.0 (2.0-14.0) 8.0 (3.0-27.0) 5.0 (2.0-15.0)

Had a female sexual partner in the last 12 months 23 (10.5) 7 (12.7) 30 (10.9)

Had a stable partner in the last 3 months 100 (46.9) 25 (47.2) 125 (47.0)

HIV-positive male sexual partner in the last 3 months 48 (23.1) 17 (32.7) 65 (25.0)

High from alcohol use before/during sex in the last 3 months 120 (56.3) 29 (54.7) 149 (56.0)

Stimulant use before/during sex in the last 3 months 28 (13.1) 11 (20.8) 39 (14.7)

Commercial sex in the last 3 months 86 (40.4) 25 (46.3) 111 (41.6)

Anal intercourse with men in the last 3 months

Only insertive 34 (16.3) 8 (15.4) 42 (16.2)

Only receptive 43 (20.7) 5 (9.6) 48 (18.5)

Both 101 (48.6) 30 (57.7) 131 (50.4)

None sexual partner 30 (14.4) 9 (17.3) 39 (15.0)

Unprotected anal sex with men in the last 3 months 80 (38.5) 23 (44.2) 103 (39.6)

HIV infected 154 (70.0) 45 (81.8) 199 (72.4)

Time since HIV diagnosis, months (N = 185)

Median (IQR) 75.4 (40.3-163.8) 85.4 (42.0-161.9) 78.5 (41.2-162.4)

<12 6 (4.1) 1 (2.6) 7 (3.8)

12-36 28 (19.2) 8 (20.5) 36 (19.5)

>36 112 (76.7) 30 (76.9) 142 (76.8)

Currently receiving cART (N = 197) 122 (80.3) 33 (73.3) 155 (78.7)

Current CD4 (N = 183)

Median (IQR) 542.0 (359.0-781.0) 597.5 (425.0-803.0) 554.0 (376.0-781.0)

<200 11 (7.7) 3 (7.5) 14 (7.7)

200-350 23 (16.1) 4 (10.0) 27 (14.8)

>350 109 (76.2) 33 (82.5) 142 (77.6)

Total 143 (100.0) 40 (100.0) 183 (100.0)

HIV viral load (N = 193)

Indetectable 99 (65.6) 23 (54.8) 122 (63.2)

Detectable 52 (34.4) 19 (45.2) 71 (36.8)

Total 151 (100.0) 42 (100.0) 193 (100.0)

Missing data: STD = 5.8 %, Years of schooling = 3.1 %, Skin color = 2.1 %, Female sexual partner in the last 12 months = 4.1 %, Stable partner in the last 3 months = 3.4 %,
HIV-positive male sexual partner in the last 3 months = 5.8 %, High from alcohol use before/during sex in the last 3 months = 3.4 %, Stimulant use before or during sex
in the last 3 months = 3.4 %, Commercial sex in the last 3 months = 3.1 %, Anal intercourse with men in the last 3 months = 5.8 %, Unprotected anal sex
with men in the last 3 months = 5.8 %, Time since HIV diagnose = 7.0 %, Currently receiving cART = 1.0 %, Current CD4 = 8.0 %, HIV viral load = 3.0 %.
1Median (IQR)
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contribute to the development of recommendations for
targeted routine STD screenings for MSM in our setting.
Potential explanations for the lack of an association

with well-accepted variables, such as the number of sex-
ual partners, stimulant use before or during sex in the
past 3 months and unprotected sex, are the different
methods and measures used across the different studies
and the limited sample size. Another explanation may be
related to our definition of STD, which combined differ-
ent STDs into a composite endpoint. For example, dif-
ferent factors may be predictive of syphilis, urethral CT
and rectal NG.
Although progress has been made in increasing HIV

prevention and treatment services in resource-limited
settings, major hurdles remain for the diagnosis of other
STDs. As a result the information on CT and GC infec-
tion is likely to be grossly underestimated. Because many
STDs are asymptomatic, the current clinical standard of
relying on sexually active persons to self-detect STD
symptoms is an inadequate triage method [30]. Although
it is well recognized that routine STD testing for MSM
should be incorporated into the Brazilian clinical guidelines,
the high cost burden to implement such testing makes it an
unattainable goal. More epidemiological, coupled with cost
effectiveness studies are urgently needed to better define
targeted MSM groups for screening. Our results show
that younger MSM and those living with HIV/AIDS are
important targets for STD screening. The striking

benefit of cART in preventing HIV transmission among
heterosexual and MSM serodiscordant couples [29, 30]
has paved the way and triggered the expansion of utiliz-
ing cART for prevention. Hence, STD co-infections in
HIV-infected populations may have significant implica-
tions on the expected outcomes of the HIV Test and
Treat policy, which was recently adopted by the Brazilian
Ministry of Health [31].
Our study has several limitations. First, regardless of

HIV serostatus, all participants were under care at our
institution. As a result they may have received HIV pre-
vention counseling and may have received STD treat-
ment, prior to enrollment into the parent cohort study,
leading to an underestimation of our STD prevalence
rate. In addition, although we have used CASI to collect
sexual behavior data, we cannot exclude that underre-
porting of risky sexual risk behavior in HIV-infected
MSM was related to social desirability bias. We enrolled
a convenience sample at a single site, and data may not
be generalizable to MSM in Brazil. In addition, the small
sample size precluded the analysis of factors associated
with individual STDs.

Conclusions
In summary, our findings showing a high STD prevalence
rate, especially the high proportion of asymptomatic GC
and CT infections support the CDC recommendation to
offering periodic CT and GC NAAT testing to MSM in

Table 4 Factors associated with sexually transmitted diseases diagnosis among MSM. INI/FIOCRUZ, Rio de Janeiro, Brazil

Characteristics PRa (CI 95 %)

NAPRb P value APRc P value

Age (each ten years) 0.82 (0.64-1.05) 0.110d 0.78 (0.60-1.00) 0.049

Less than 11 years of schooling 0.96 (0.54-1.71) 0.885 - -

Skin color – Non White 1.00 (0.62-1.62) 0.996 - -

No. of male sexual partners in the last 12 months (each ten partners) 1.01 (1.00-1.02) 0.095d

Had a female sexual partner in the last 12 months 1,19 (0,59-2,39) 0,623 - -

Had a stable partner in the in the last 3 months 1.01 (0.62-1.63) 0.977 - -

HIV-positive male sexual partner in the last 3 months 1.46 (0.88-2.42) 0.146d - -

High from alcohol use before/during sex in the last 3 months 0.95 (0.58-1.54) 0.832 - -

Stimulant use before/during sex in the last 3 months 1.52 (0.86-2.70) 0.148d - -

Commercial sex in the last 3 months 1.21 (0.75-1.95) 0.431 - -

Anal intercourse with men in the last 3 months (Ref: Only insertive)

Only receptive 0.55 (0.19-1.55) 0.255 - -

Both 1.20 (0.60-2.42) 0.606 - -

None sexual partner 1.21 (0.52-2.83) 0.658 - -

Unprotected anal sex with men in the last 3 months 1.21 (0.74-1.97) 0.447 - -

HIV infected 1.72 (0.91-3.24) 0.094d 2.05 (1.03-4.08) 0.040
aPR = Prevalence Ratio
bNAPR = Non-Adjusted Prevalence Ratio
cAPR = Adjusted Prevalence Ratio; 260 participants were included in the multivariate models; 15/275 (5.4 %) had missing data in at least one covariate
d Variables with P < 0.25 in univariate analysis and were entered in the initial multivariate model
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developing countries [11]. It poses a challenge to the
Brazilian health system that offers only syndromic man-
agement of STD irrespective of the population. [32].
Lack of diagnosis of asymptomatic GC and CT infec-
tions in a context of an epidemic mostly driven by
MSM may compromise the impact of the current test–
and-treat strategy on the control of the HIV epidemic
in Brazil. Routine GC and CT NAAT testing targeting
asymptomatic MSM may be proven to be cost-effective
and should be explored in Brazil [33].

Abbreviations
ACASI: Audio computer assisted interview; APR: Adjusted prevalence ratio;
cART: Combined antiretroviral therapy; CT: Chlamydia trachomatis;
HIV: Human immunodeficiency virus; MHA-TP: Microhemagglutination assay
for Treponema pallidum; MSM: Men who have sex with men; NAAT: Nucleic
acid amplification tests; NG: Neisseria gonorrhoeae; RPR: Rapid plasma reagin;
STD: Sexually transmitted diseases..

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
CBC: participated in the design of the study, performed the statistical analysis
and wrote the first draft of the manuscript. RKF; RBB; CG; MRCG; BHS; SWC;
LC; JRC; CY; VGV and BG: contributed to the design of the study, writing and
revising the manuscript. All authors read and approved the final manuscript.

Acknowledgements
This study was supported by funding from the National Council of
Technological and Scientific Development (CNPq) and the Research Funding
Agency of the State of Rio de Janeiro (FAPERJ). We thank Sandro Nazer and
Vanessa Cummings for their technical support during the study and Dr.
Hugo Perazzo for his help in the configuration of the manuscript for
submission.

Author details
1Laboratory of Clinical Research in STD/AIDS, Evandro Chagas National
Institute of Infectious Diseases (INI-Fiocruz), Rio de Janeiro, Brazil. 2Division of
Infectious Diseases, John Hopkins University, Baltimore, USA. 3Av. Brasil, 4365,
CEP 21040-360 Rio de Janeiro, Brazil.

Received: 22 January 2015 Accepted: 30 June 2015

References
1. Truong HM, Kellogg T, Klausner JD, Katz MH, Dilley J, Knapper K, et al.

Increases in sexually transmitted infections and sexual risk behaviour
without a concurrent increase in HIV incidence among men who have sex
with men in San Francisco: a suggestion of HIV serosorting? Sex Transm
Infect. 2006;82(6):461–6.

2. Mayaud P, Mabey D. Approaches to the control of sexually transmitted
infections in developing countries: old problems and modern challenges.
Sex Transm Infect. 2004;80(3):174–82.

3. Brasil. Boletim Epidemiologico de AIDS/DST. Ministério da Saúde.
Secretaria de Vigilância em Saúde. Departamento de DST, AIDS e
Hepatites virais; 2014.

4. Beyrer C, Sullivan PS, Sanchez J, Dowdy D, Altman D, Trapence G, et al. A
call to action for comprehensive HIV services for men who have sex with
men. Lancet. 2012;380(9839):424–38.

5. Dang T, Jaton-Ogay K, Flepp M, Kovari H, Evison JM, Fehr J, et al. High
prevalence of anorectal chlamydial infection in HIV-infected men who have
sex with men in Switzerland. Clin Infect Dis. 2009;49(10):1532–5.

6. Repiso B, Frieyro M, Rivas-Ruiz F, De Troya M. [Condom use and number of
sexual partners among male syphilis patients who report having sex with
men]. Actas Dermosifiliogr. 2010;101(10):847–52.

7. Dudareva-Vizule S, Haar K, Sailer A, Wisplinghoff H, Wisplinghoff F, Marcus U.
Prevalence of pharyngeal and rectal Chlamydia trachomatis and Neisseria

gonorrhoeae infections among men who have sex with men in Germany.
Sex Transm Infect. 2014;90(1):46–51.

8. Cohen MS. When people with HIV get syphilis: triple jeopardy. Sex Transm
Dis. 2006;33(3):149–50.

9. McCoy SI, Eron JJ, Kuruc JD, Strauss RP, Macdonald PD, Fiscus SA, et al.
Sexually transmitted infections among patients with acute HIV in North
Carolina. Sex Transm Dis. 2009;36(6):372–4.

10. Cohen MS. HIV and sexually transmitted diseases: lethal synergy. Top HIV
Med. 2004;12(4):104–7.

11. Papp JR, Schachter J, Gaydos CA, Van Der Pol B. Recommendations for the
laboratory-based detection of Chlamydia trachomatis and Neisseria
gonorrhoeae–2014. MMWR Recomm Rep 2014, 63(RR-02):1–19.

12. Belda Junior W, Shiratsu R, Pinto V. Approach in sexually transmitted
diseases. An Bras Dermatol. 2009;84(2):151–9.

13. Cunha CB, De Boni RB, Guimaraes MR, Yanavich C, Veloso VG, Moreira RI,
et al. Unprotected sex among men who have sex with men living with HIV in
Brazil: a cross-sectional study in Rio de Janeiro. BMC Public Health. 2014;14:379.

14. Koblin BA, Husnik MJ, Colfax G, Huang Y, Madison M, Mayer K, et al. Risk
factors for HIV infection among men who have sex with men. AIDS.
2006;20(5):731–9.

15. Brown LD, Cai TT, DasGupta A. Interval estimation for a binomial proportion.
Statistical Science. 2001;16:101–33.

16. Barros AJ, Hirakata VN. Alternatives for logistic regression in cross-sectional
studies: an empirical comparison of models that directly estimate the
prevalence ratio. BMC Med Res Methodol. 2003;3:21.

17. Greenland S. Modeling and variable selection in epidemiologic analysis. Am
J Public Health. 1989;79(3):340–9.

18. Kent CK, Chaw JK, Wong W, Liska S, Gibson S, Hubbard G, et al. Prevalence
of rectal, urethral, and pharyngeal chlamydia and gonorrhea detected in 2
clinical settings among men who have sex with men: San Francisco,
California, 2003. Clin Infect Dis. 2005;41(1):67–74.

19. Mimiaga MJ, Helms DJ, Reisner SL, Grasso C, Bertrand T, Mosure DJ, et al.
Gonococcal, chlamydia, and syphilis infection positivity among MSM
attending a large primary care clinic, Boston, 2003 to 2004. Sex Transm Dis.
2009;36(8):507–11.

20. Berry SA. Gonorrhoea and chlamydia screening in HIV clinics: time for new
tools and targets. Sex Transm Infect. 2014;90(8):574–5.

21. Sexually transmitted infection testing guidelines for men who have sex with
men. Sydney: STIPU [http://stipu.nsw.gov.au/wp-content/uploads/163932_
STI_testing_guidelines_for_MSM_2010.pdf]

22. Jin F, Prestage GP, Zablotska I, Rawstorne P, Kippax SC, Donovan B, et al.
High rates of sexually transmitted infections in HIV positive homosexual
men: data from two community based cohorts. Sex Transm Infect.
2007;83(5):397–9.

23. Lim MS, Goller JL, Guy R, Gold J, Stoove M, Hocking JS, et al. Correlates of
Chlamydia trachomatis infection in a primary care sentinel surveillance
network. Sex Health. 2012;9(3):247–53.

24. Turner AN, Reese PC, Ervin M, Davis JA, Fields KS, Bazan JA. HIV, rectal
chlamydia, and rectal gonorrhea in men who have sex with men attending
a sexually transmitted disease clinic in a midwestern US city. Sex Transm
Dis. 2013;40(6):433–8.

25. Keaveney S, Sadlier C, O'Dea S, Delamere S, Bergin C. High prevalence of
asymptomatic sexually transmitted infections in HIV-infected men who have
sex with men: a stimulus to improve screening. Int J STD AIDS.
2014;25(10):758–61.

26. Heiligenberg M, Rijnders B, van der Loeff MF S, de Vries HJ, van der Meijden
WI, Geerlings SE, et al. High prevalence of sexually transmitted infections in
HIV-infected men during routine outpatient visits in the Netherlands. Sex
Transm Dis. 2012;39(1):8–15.

27. Mayer KH, Bush T, Henry K, Overton ET, Hammer J, Richardson J, et al.
Ongoing sexually transmitted disease acquisition and risk-taking behavior
among US HIV-infected patients in primary care: implications for prevention
interventions. Sex Transm Dis. 2012;39(1):1–7.

28. Benn PD, Rooney G, Carder C, Brown M, Stevenson SR, Copas A, et al.
Chlamydia trachomatis and Neisseria gonorrhoeae infection and the sexual
behaviour of men who have sex with men. Sex Transm Infect.
2007;83(2):106–12.

29. Ananworanich J, Chitwarakorn A, Wimonsate W, Varangrat A, Chaikummao
S, Sriporn A, et al. HIV and Syphilis Infection Among Men Who Have Sex
with Men - Bangkok, Thailand, 2005–2011. Morbidity and Mortality Weekly
Report. 2013;62:518–20.

Cunha et al. BMC Public Health  (2015) 15:686 Page 8 of 9

http://stipu.nsw.gov.au/wp-content/uploads/163932_STI_testing_guidelines_for_MSM_2010.pdf
http://stipu.nsw.gov.au/wp-content/uploads/163932_STI_testing_guidelines_for_MSM_2010.pdf


30. Templeton DJ, Read P, Varma R, Bourne C. Australian sexually transmissible
infection and HIV testing guidelines for asymptomatic men who have sex
with men 2014: a review of the evidence. Sex Health. 2014;11(3):217–29.

31. Brasil. Protocolo Clínico e Diretrizes Terapêuticas para Manejo da Infecção
pelo HIV em Adultos. Ministério da Saúde. Secretaria de Vigilância em
Saúde. Departamento de DST, AIDS e Hepatites Virais.; 2013.

32. Brasil. Donovanose, 4 ed. Brasilia, DF: Programa Nacional de DST/AIDS.
Ministério da Saúde. Secretaria de Vigilância em Saúde do Brasil; 2006.

33. Chesson HW, Bernstein KT, Gift TL, Marcus JL, Pipkin S, Kent CK. The
cost-effectiveness of screening men who have sex with men for rectal
chlamydial and gonococcal infection to prevent HIV Infection. Sex
Transm Dis. 2013;40(5):366–71.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Cunha et al. BMC Public Health  (2015) 15:686 Page 9 of 9


	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Materials and Methods
	STD diagnosis
	Measures
	Statistical analysis
	Ethics

	Results
	STD prevalence
	STD symptoms
	Participants’ characteristics according to STD diagnosis
	Factors associated with STD diagnosis

	Discussion
	Conclusions
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References



