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Abstract

Background: The World Health Organisation (WHO) recommends the screening of syphilis among populations
highly exposed to HIV. However, data on the prevalence of syphilis in these populations are scarce in Togo. This
study aimed at estimating the prevalence of syphilis among males who have sex with males (MSM), female sex
workers (FSW) and drug users (DU) in Togo.

Methods: A cross-sectional bio-behavioral study was conducted in August and September 2017 using a
respondent-driven sampling (RDS) method in eight major cities in Togo. A standardized questionnaire was used to
record socio-demographic data and sexual behavior patterns. A blood sample was taken and SD Bioline Duo VIH/
Syphilis rapid test was used to test for HIV and syphilis.

Results: A total of 2158 key populations (678 MSM, 1003 FSW and 477 DU), with an average age of 27.6 years
(standard deviation 8.8 years) participated in the study. Prevalence of syphilis was 0.6% (95% CI = [0.3–1.0]) with no
statistical significance between the three groups: null among MSM, 0.8% among FSW (95% CI = [0.37–1.63]) and
1.1% among DU (95% CI = [0.39–2.57]). There was no relation between HIV status and syphilis (p = 0.236). Among
the 298 HIV-positive people, none was diagnosed with syphilis.

Conclusions: Findings from this study reveal a low prevalence rate of syphilis among key populations in Togo.
Specific interventions into HIV prevention programs should be reinforced to eliminate syphilis in Togo.

Keywords: Syphilis, HIV, Prevalence, Key populations, Sub-Saharan Africa

Background
Syphilis is a sexually transmitted infection (STI) caused
by Treponema pallidum. This chronic infection is highly
contagious and it can be transmitted during sexual inter-
course including vaginal, anal, or oral sex. At the early
stage, syphilis causes ulcerative lesions which facilitates
HIV transmission [1]. Among people living with HIV
(PLHIV), it inflates the risk for cardiologic and neuro-
logical complications and treatment failure [2]. Despite
the availability of inexpensive and effective treatment,
syphilis remains a public health problem worldwide.

According to the World Health Organization (WHO), in
2012, there were 18 million prevalent cases of syphilis
worldwide, including 5.6 million newly infected cases
among 15-to-49-year-olds [3].
In 2007, the WHO launched the global initiative to

eliminate mother-to-child transmission of syphilis (con-
genital syphilis). In the recent years, 12 countries have
been validated by the WHO as having eliminated
mother-to-child transmission of syphilis and / or HIV.
The estimates showed that the overall global burden of
congenital syphilis decreased between 2012 and 2016, al-
though non-significantly, from around 750,000 to 660,
000 cases. Estimated adverse birth outcomes due to con-
genital syphilis decreased slightly from 397,000 to 355,
000. Despite the decrease between 2012 and 2016, the
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number of affected women and infants remains un-
acceptably high [4].
Key populations, who are populations at higher risk

for HIV such as female sex workers (FSW), men who
have sex with men (MSM) and drug users (DU), includ-
ing injection drug users (IDU), are disproportionally
burdened by syphilis [5, 6]. In the United States where
syphilis cases have rebounded since 2005 after being on
the verge of elimination in 2000, about 80% of the in-
creasing male primary and secondary syphilis cases were
attributed to MSM [7, 8]. High prevalence of syphilis
have also been reported among key populations in sub-
Saharan Africa which bear the heaviest burden of HIV
[9]. Several biological, behavioral and structural risk fac-
tors are associated with this high HIV rate among key
populations: unprotected sex, presence of other STIs,
lack of access to condoms, multiple concurrent sex part-
ners (males and females for MSM), lack of access to
health care and prevention services, physical and sexual
violence, challenging legal and sociopolitical environ-
ment, poverty, stigmatization and discrimination [10–
12]. To overcome the lack of access to health care and
prevention services, rapid tests, which have proved to be
cost effective and acceptable, are widely implemented to
improve HIV and syphilis screening coverage among key
populations [13].
In Togo, HIV prevalence among key populations

ranges from 11 to 13% compared to 2.1% in the general
population [14]. Data on the prevalence of syphilis are
regularly obtained through a sentinel surveillance system
which is designed to monitor trends of STI prevalence
among pregnant women attending antenatal clinics.
Based on this monitoring system, the prevalence of
syphilis was estimated at 1.2% in 2011 [15]. This preva-
lence was approximately half of that reported the same
year using a second-generation surveillance protocol
among FSW and their clients with 2.2 and 2.3%, respect-
ively [16]. No data on syphilis are available in other key
populations, specifically among MSM who account for
more than 80% of syphilis burden in developed countries
[8, 17]. In 2017, we conducted a nationwide study to es-
timate the prevalence of syphilis among FSW, MSM and
DU in Togo.

Methods
Study design, sampling and recruitment
This study was a bio-behavioral cross-sectional study
conducted in August and September 2017 in eight towns
of Togo. Prior to the study, locations specific to each
group of key population were identified during prelimin-
ary visits with the help of leaders from these communi-
ties. MSM were recruited using a Respondent Driven
Sampling (RDS) method. MSM community leaders were
the first “seeds”. A total of 28 seeds were identified at

first based on their roles in their community and on
their representativeness. Each seed from the first wave
selected had to represent at least one sub-group: pas-
sives, actives, bisexuals, gays, etc. Each participant was
then given three coupons with a unique identification
code to recruit three other seeds in their network until
the required sample size for each group was reached.
FSW and DU were recruited in “hot spots” and drug-
dealing and consumption locations, respectively. Inclu-
sion criteria for the three groups were being 18 years or
older, living in Togo for a minimum of 3 months at the
time of the study, and being in possession of a recruit-
ment coupon. In addition to these criteria, criteria spe-
cific to MSM were having had anal sex with a man in
the previous 12 months, for FSW having had sex in ex-
change for money as a compensation in the previous 12
months and for DU, consuming heroin, cocaine or hash-
ish at the time of the study.

Study procedures
After eligibility screening and informed consent ap-
proval, a structured and standardized questionnaire was
administered by trained study staff during a face-to face-
interview. Family Health International (FHI) 360 vali-
dated guide for bio-behavioral surveys was adapted to
collect information on socio-demographic characteris-
tics, risky sexual behaviors, STIs, HIV prevention
methods, HIV testing history, access to health care ser-
vices, and HIV knowledge. The standardized question-
naires were used across the three populations with slight
adaptations depending on the population.

Laboratory testing
Two HIV rapid tests were performed using SD Bioline
Duo VIH/Syphilis rapid test kits which are endorsed by
the WHO [18]. The WHO prequalification performance
evaluation of this rapid diagnostic test reported a final
sensitivity for HIV antibodies of 100, 95% confidence
interval (95% CI) [98.2–100] and specificity of 99.5%
[97.2–100] compared to the reference assays. All bio-
logical tests analyses were completed in the “Laboratoire
de Biologie Moléculaire (BIOLIM)” (Molecular biology
laboratory), Université de Lomé, which is the main HIV
laboratory research unit in Togo.

Statistical analysis
The sample size was calculated using a single proportion
population formula with a 95% confidence level, 1%
margin of error and 1% estimated prevalence of syphilis
among FSW in Togo [16]. A 10% non-response rate was
considered and the minimum number for each key
population was estimated at 418. The required minimum
sample size for comparing the three groups of key popu-
lations was estimated at 1254. Descriptive analyses were
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performed and results were presented with frequency
tabulations and percentages. Prevalence rates were esti-
mated with their 95% confidence interval. Fisher’s exact
test was used to compare the relationship between cat-
egorical variables. All analyses were performed using R®
version 3.4.3 software.

Ethical consideration
This study was approved by the “Comité de Bioéthique
pour la Recherche en Santé (CBRS)” (Bioethics Commit-
tee for Health Research) from the Ministry of Health of
Togo (. Potential participants were told about the study
purpose and procedures, potential risks and protections,
and compensation. Informed consent was documented
with signed consent forms prior to participation in the
study.

Results
Socio-demographic and clinical characteristics
A total of 678 MSM, 477 DU and 1003 FSW, with an
average age of 27.6 years, standard deviation of 8.8 years
participated in the study. The majority of participants
(n = 1154; 53.5%, p < 0.0001) had a secondary school
education level and 342 (15.9%, p = 0.0027) were mar-
ried. HIV prevalence was 13.8% across the three

populations, with the highest prevalence among MSM
(22.0%) (p < 0.001). Socio-demographic characteristics
are summarized in Table 1.

Prevalence of syphilis infection
A total of 13 participants were diagnosed with syphilis
yielding a prevalence of 0.6, 95% CI [0.3–1.0]. Table 2
summarizes the prevalence of syphilis infection accord-
ing to key population and sociodemographic
characteristics.
The prevalence of syphilis was 0.8, 95%CI [0.4–1.6%]

among FSW, 1.1, 95%CI [0.4–2.6]) among drugs users
and 0, 95% CI [0–0.5%] among MSM (p = 0.015).
Among participants infected with syphilis, three were

aged less than 30 (0.2%; 95% CI = [0.1–0.7], p = 0.001).
Most of them were females (n = 10, 1.0%; 95% CI = [0.5–
1.8], p = 0.035) and lived in the capital city of Lomé (n =
10, 0.9%; 95% CI = [0.5–1.7], p = 0.014).
There was no relation between HIV status and syph-

ilis. All the 13 participants who were infected with syph-
ilis were HIV negative (p = 0.236).

Discussion
This study evaluating the prevalence of syphilis among
2158 key populations including MSM, DU and FSW in a

Table 1 Socio-demographic characteristics of key populations in Togo in 2017 (N = 2158)

MSM
(n = 678)
n (%)

FSW
(n = 1003)
n (%)

DU
(n = 477)
n (%)

Total
(N = 2158)
n (%)

Age (years)

Mean ± standard deviation 24.1 ± 5.6 28.4 ± 9.1 31.2 ± 10.2 27.6 ± 8.8

Sex

Female – 1003 (100.0) 30 (6.3) 1003 (47.9)

Male 678 (100.0) – 447 (93.7) 1125 (52.1)

Marital status

Married 43 (6.3) 139 (13.9) 160 (33.5) 342 (15.8)

Not married 634 (93.5) 813 (81.1) 316 (66.3) 1763 (81.7)

MD 1 (0.2) 51 (5.0) 1 (0.2) 53 (2.45)

Education level

No education 5 (0.7) 172 (17.2) 27 (5.7) 204 (9.5)

Primary school 56 (8.3) 287 (28.6) 143 (30.0) 486 (22.5)

Secondary school 375 (55.3) 494 (49.3) 285 (59.7) 1154 (53.5)

University 242 (35.7) 50 (4.9) 22 (4.6) 314 (14.5)

City

Lomé (capital city) 466 (68.7) 571 (56.9) 240 (49.7) 1277 (59.2)

Other cities 212 (31.3) 432 (43.1) 237 (50.3) 881 (40.8)

HIV status

HIV negative 529 (78.0) 871 (86.8) 460 (96.4) 1860 (86.2)

HIV positive 149 (22.0) 132 (13.2) 17 (3.6) 298 (13.8)

MD =Missing data, DU: Drugs users, FSW: Female sex workers, MSM: Men who have sex with men
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national survey in Togo showed a low prevalence of
syphilis estimated at 0.6%, with no association with HIV
infection.
Among FSW, our study reported a prevalence of 0.8%,

which represents a decrease in syphilis infection among
this population from previous estimations. A study con-
ducted in 2011 in Togo among 1106 FSW reported a
prevalence of 2.2% and being 30 years and older (odds
ratio (OR) =5.03; 95% CI [1.95–13.49]), being married or
living with a partner (OR = 3.11; CI 95% [1.16–8.83]), be-
ing an undeclared or secret FSW (OR = 3.89; CI 95%
[1.60–9.54]) and HIV infection (OR = 3.41; IC 95%
[1.53–7.41]) were factors associated with syphilis infec-
tion [16]. In Burkina Faso, a neighboring country of
Togo, a study was conducted between 2013 and 2014,
with the inclusion of 1045 FSW. The estimated preva-
lence of active syphilis ranged from 0.0 to 2.2%, which
are quite comparable to our results. Factors associated
with the presence of syphilis marker were low education
and high number of clients [19].
Among MSM, the syphilis prevalence reported was

null. Similar findings were observed among MSM in the
West African region. In the CohMSM study conducted
in 2016 in four capital cities of West Africa (Abidjan,
Bamako, Lomé, Ouagadougou), the overall prevalence
was 1.3% among 524 MSM enrolled [20]. In Lomé, only
one case (0.8%) was reported among 124 MSM enrolled
[21]. This trend of low prevalence of syphilis was also re-
ported in East Africa. One study in Dodoma (Tanzania)

reported a prevalence of syphilis of 0.2% among 409
MSM and in another one carried out in Dar-Es-Salaam
and Tanga (Tanzania), the syphilis prevalence was 2.5
and 0.0%, respectively [22, 23].
In our study, among 477 DU, including 30% of IDU,

the prevalence of syphilis was 1.1%. In a survey con-
ducted in Ethiopia in 2015, the prevalence of syphilis
was 5.1% among the 237 participants with 40% of those
injecting drugs [24]. In another study conducted in
Lagos, Nigeria, the prevalence of syphilis among 328
male injection drug users was 1.9%, which is approxi-
mately similar to our results in the same West African
context [25].
Overall, these data demonstrate a general decreasing

trend in syphilis prevalence in sub-Saharan Africa
among key populations and confirm a very low circula-
tion of syphilis in Togo among key populations. Similar
observations were reported in South Africa. In this
country, in 2017, using the Spectrum-Sexually Transmit-
ted Infection model among adults (15–49 years old), the
estimated female and male prevalence of syphilis were
0.50% (95% CI: 0.32–0.80%) and 0.97% (0.19–2.28%), re-
spectively. Between 1990 and 2017 the estimated preva-
lence of syphilis declined steadily in women and men,
probably in part reflecting improved treatment coverage
[26]. The reasons for this low prevalence in Togo are
unclear. However, the systematic use of antibiotics in
case of genital infection could be an explanation. Further
surveillance, epidemiological and comparative studies
are needed to assess whether there is indeed a difference
in syphilis prevalence rates in SSA and other parts of the
World, and to identify specific interventions or hypoth-
eses that could explain this fact.
Strengths of this study include the large sample size of

the three main types of key populations, which is among
the firsts of the sort in Togo and in West Africa. To our
knowledge, this is the first study comparing prevalence
of syphilis in the three main key populations. The major-
ity of studies focused on one specific population such as
MSM [22, 23], FSW [16] or DU [25]. In addition, we
used SD Bioline HIV/Syphilis Duo, a rapid test that sim-
ultaneously detects antibodies to HIV and syphilis, and
has the potential to further benefit clinics and patients
by reducing costs, testing complexity, and patient wait
times. SD DUO syphilis sensitivity and specificity, when
compared to rapid plasma reagin, were 85.7 and 96.8%,
respectively, and 69.7 and 99.7%, respectively, when
compared to Treponema pallidum particle agglutination
(TPPA) [27, 28]. However, there were few limitations to
this study including the fact that factors associated with
syphilis infection were not evaluated because of low
prevalence of syphilis in this population. Another limita-
tion is that the SD Bioline HIV/Syphilis Duo test detects
only treponemal antibodies and does not allow for the

Table 2 Prevalence of syphilis infection among key populations
in Togo, 2017

N n Prevalence
(%)

95% CI p value

Age (years) 0.001

< 30 1474 3 0.2 [0.1–0.7]

≥ 30 684 10 1.5 [0.7–2.8]

Sex 0.035

Male 1125 3 0.3 [0.1–0.9]

Female 1033 10 1.0 [0.5–1.8]

City 0.014

Lomé (capital city) 1277 12 0.9 [0.5–1.7]

Other cities 881 1 0.1 [0.0–0.7]

Key populations 0.015

MSM 678 0 0.0 [0.0–0.5]-

FSW 1003 8 0.8 [0.4–1.6]

DU 477 5 1.1 [0.4–2.6]

HIV status 0.236

HIV negative 1860 13 0.7 [0.4–1.2]

HIV positive 298 0 0.0 [0.0–1.2]

CI: Confidence interval
DU: Drugs users, FSW: Female sex workers, MSM: Men who have sex with men

EKOUEVI et al. Archives of Public Health           (2019) 77:39 Page 4 of 6



distinction between past and current infection. Also, a
confirmatory test with non-treponemal test was not per-
formed because the WHO recommends a second test
(PRP non treponemal test) only in countries with high
prevalence of syphilis (> 5%). Finally, syphilis diagnosis
did not include a clinical assessment. Nevertheless, these
limitations are minimized by the cross-sectional study
design, and the use of standardized data collection in-
struments and laboratory measurements, as well as the
large sample size.

Conclusion
Our data suggest that syphilis infection is low among
key populations in Togo with an estimated of 0.6%.
There is a need to confirm these results in these popula-
tions and in other populations such as pregnant women
to confirm the elimination of syphilis in Togo. Active
surveillance and systematic reporting are therefore
needed. Integration of syphilis with HIV testing may fa-
cilitate the implementation of this screening strategy in
settings where individuals have increased sexual risk.

Abbreviations
95%CI: 95% Confidence Interval; DU: Drug users; FHI: Family Health
International; FSW: Female Sex Workers; IDU: injection drug users (IDU);
MSM: Men who have sex with Men; OR: Odds Ratio; PLHIV: People Living
with HIV; RDS: Respondent Driven Sampling; SSA: Sub-Saharan Africa;
STI: Sexually Transmitted Infection; TPPA: Treponema pallidum particle
agglutination; WHO: World Health Organization

Acknowledgements
We are deeply indebted to the Centre de Biologie Moléculaire et
d’Immunologie” team for their technical support.
We thank all key populations community leaders as well as all the
participants.

Availability of data and material
The datasets used and/or analysed during the current study are available
from the corresponding author on reasonable request.

Authors’ contributions
DKE and ACD conceived the study protocol. DKE, ABA, and FAGK drafted the
analysis plan and wrote the first draft of the manuscript. SE performed the
statistical analysis. DKE, ABA, FAGK and YRK supervised data collection. ACD
and SM performed all biological analysis.
All authors contributed to data analysis through review and interpretation of
the results. All authors read, revised and approved the final manuscript.

Funding
This work was supported by the “Centre Africain de Recherche en
Epidémiologie et en Santé Publique” (CARESP) and the “Programme National
de Lutte contre le sida et les IST du Togo” (PNLS/IST-Togo).

Ethics approval and consent to participate
This study was approved by the “Comité de Bioéthique pour la Recherche
en Santé (CBRS)” (Bioethics Committee for Health Research) from the Togo
Ministry of Health (CBRS No. 18/2017/CBRS of June 22nd 2017). Potential
participants were told about the study purpose and procedures, potential
risks and protections, and compensation. Written informed consent was
obtained prior to participation.

Consent for publication
Not applicable.

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

Author details
1Faculté des Sciences de la Santé, Département de Santé Publique,
Université de Lomé, Lomé, Togo. 2Université de Bordeaux, Institut de Santé
Publique Epidémiologie Développement (ISPED), Bordeaux, France.
3Programme PACCI – Site ANRS Côte d’Ivoire, CHU de Treichville, Abidjan,
Côte d’Ivoire. 4INSERM U1219 Bordeaux Population Health Research, ISPED,
Université de Bordeaux, Bordeaux, France. 5Centre Africain de Recherche en
Epidémiologie et en Santé Publique (CARESP), Lomé, Togo. 6Laboratoire de
Biologie Moléculaire, Département des Sciences Fondamentales, Université
de Lomé, Lomé, Togo. 7Programme National de Lutte contre le VIH/Sida et
les Infections Sexuellement Transmissibles (PNLS/IST), Lomé, Togo.

Received: 29 January 2019 Accepted: 9 August 2019

References
1. Zetola NM, Klausner JD. Syphilis and HIV infection: an update. Clin Infect Dis

Off Publ Infect Dis Soc Am. 2007;44(9):1222–8.
2. Amsalu A, Ferede G, Assegu D. High seroprevalence of syphilis infection

among pregnant women in Yiregalem hospital southern Ethiopia. BMC
Infect Dis. 2018;18(1):109.

3. WHO | disease watch focus: syphilis [internet]. WHO. [cited 2018 Dec 17].
Available from: https://www.who.int/tdr/publications/disease_watch/
syphilis/en/

4. Korenromp EL, Rowley J, Alonso M, Mello MB, Wijesooriya NS, Mahiané SG,
et al. Global burden of maternal and congenital syphilis and associated
adverse birth outcomes-estimates for 2016 and progress since 2012. PLoS
One. 2019;14(2):e0211720.

5. Tao XH, Jiang T, Shao D, Xue W, Ye FS, Wang M, et al. High prevalence of
syphilis among street-based female sex workers in Nanchang, China. Indian
Dermatol Online J. 2014;5(4):449–55.

6. Sexually transmitted infections (STIs): annual data tables [internet]. [cited
2018 Dec 17]. Available from: https://www.gov.uk/government/statistics/
sexually-transmitted-infections-stis-annual-data-tables

7. Patton ME, Su JR, Nelson R, Weinstock H. Centers for Disease Control and
Prevention (CDC). Primary and secondary syphilis--United States, 2005-2013.
MMWR Morb Mortal Wkly Rep. 2014;63(18):402–6.

8. Fenton KA, Breban R, Vardavas R, Okano JT, Martin T, Aral S, et al. Infectious
syphilis in high-income settings in the 21st century. Lancet Infect Dis. 2008
Apr;8(4):244–53.

9. Mbeko SM, Longo J de D, Camengo-Police SM, Grésenguet G, Mboumba
BR-S, Piette D, et al. Persistent high-risk behavior and escalating HIV, syphilis
and hepatitis B incidences among men who have sex with men living in
Bangui, Central African Republic. Pan Afr Med J. 2018;29:132.

10. Papworth E, Ceesay N, An L, Thiam-Niangoin M, Ky-Zerbo O, Holland C, et
al. Epidemiology of HIV among female sex workers, their clients, men who
have sex with men and people who inject drugs in west and Central Africa.
J Int AIDS Soc. 2013;16(Suppl 3):18751.

11. Ngugi EN, Roth E, Mastin T, Nderitu MG, Yasmin S. Female sex workers in
Africa: epidemiology overview, data gaps, ways forward. SAHARA J J Soc
Asp HIVAIDS Res Alliance SAHARA Hum Sci Res Counc. 2012;9(3):148–53.

12. Ross MW, Nyoni J, Larsson M, Mbwambo J, Agardh A, Kashiha J, et al.
Health care in a homophobic climate: the SPEND model for providing
sexual health services to men who have sex with men where their health
and human rights are compromised. Glob Health Action [Internet]. 2015
Mar 17 [cited 2018 Sep 3];8. Available from: https://www.ncbi.nlm.nih.gov/
pmc/articles/PMC4365140/

13. WHO | WHO information note on the use of dual HIV/Syphilis rapid
diagnostic tests (RDT) [Internet]. WHO [cited 2018]. Available from: http://
www.who.int/reproductivehealth/publications/rtis/dual-hiv-syphilis-
diagnostic-tests/en/

14. Conseil National de Lutte contre le SIDA et les IST. Rapport d’activité sur la
riposte au VIH/Sida au Togo [Internet]. Conseil National de Lutte contre le
SIDA et les IST; 2015. Available from: http://www.unaids.org/sites/default/
files/country/documents/TGO_narrative_report_2015.pdf

15. Ministère de la Santé et de la Protection Sociale, Programme National de
Lutte contre le SIDA et les IST. Surveillance sentinelle de l’infection par le
VIH et de la syphilis chez les femmes enceintes en consultations prénatales

EKOUEVI et al. Archives of Public Health           (2019) 77:39 Page 5 of 6

https://www.who.int/tdr/publications/disease_watch/syphilis/en/
https://www.who.int/tdr/publications/disease_watch/syphilis/en/
https://www.gov.uk/government/statistics/sexually-transmitted-infections-stis-annual-data-tables
https://www.gov.uk/government/statistics/sexually-transmitted-infections-stis-annual-data-tables
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4365140/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4365140/
http://www.who.int/reproductivehealth/publications/rtis/dual-hiv-syphilis-diagnostic-tests/en/
http://www.who.int/reproductivehealth/publications/rtis/dual-hiv-syphilis-diagnostic-tests/en/
http://www.who.int/reproductivehealth/publications/rtis/dual-hiv-syphilis-diagnostic-tests/en/


au Togo en 2016 [Internet]: Programme National de Lutte contre le SIDA et
les IST; 2016. Available from: http://cnlstogo.org/download/enquetes/
Surveillance-sentinelle-de-linfection-par-le-VIH-et-de-la-Syphilis-chez-les-
femmes-enceintes-en-CPN-au-Togo-en-2016.pdf

16. Halatoko WA, Landoh DE, Saka B, Akolly K, Layibo Y, Yaya I, et al. Prevalence
of syphilis among female sex workers and their clients in Togo in 2011.
BMC Public Health. 2017 21;17(1):219.

17. McCarthy M. Syphilis rate rises in the US. BMJ. 2014 Dec 19;349:g7756.
18. WHO | Prequalification of in vitro diagnostics [Internet]. [cited 2018 Dec 13].

Available from: https://www.who.int/diagnostics_laboratory/evaluations/en/.
19. Ouedraogo HG, Ky-Zerbo O, Baguiya A, Grosso A, Goodman S,

Samadoulougou BC, et al. HIV among female sex Workers in Five Cities in
Burkina Faso: a cross-sectional baseline survey to inform HIV/AIDS programs.
AIDS Res Treat. 2017;2017:9580548.

20. Coulaud P-J, Sagaon-Teyssier L, Mrenda BM, Maradan G, Mora M, Bourrelly
M, et al. Interest in HIV pre-exposure prophylaxis in men who have sex with
men in West Africa (CohMSM ANRS 12324 - expertise France). Trop Med Int
Health TM IH. 2018.

21. Dah TTE. Hepatitis B virus infection in HIV seronegative and HIV seropositive
MSM in West Africa. Prevalence, associated factors and acceptability of
vaccination. 11th international workshop on HIV treatment, pathogenesis
and prevention research in resource limited settings INTEREST. Malawi:
Lilongwe; 2017.

22. Mmbaga EJ, Moen K, Makyao N, Mpembeni R, Leshabari MT. HIV and STI s
among men who have sex with men in Dodoma municipality, Tanzania: a
cross-sectional study. Sex Transm Infect. 2017;93(5):314–9.

23. Ross MW, Nyoni J, Ahaneku HO, Mbwambo J, McClelland RS, McCurdy SA.
High HIV seroprevalence, rectal STIs and risky sexual behaviour in men who
have sex with men in Dar Es Salaam and Tanga, Tanzania. BMJ Open. 2014;
4(8):e006175.

24. Demissie M, Johnston LG, Muleta M, Desyebelew D, Belete W. G/Egxiabehre
a, et al. prevalence of HIV and other infections and injection behaviours
among people who inject drugs in Addis Ababa, Ethiopia. Afr J AIDS Res
AJAR. 2018;17(3):259–64.

25. Tun W, Vu L, Adebajo SB, Abiodun L, Sheehy M, Karlyn A, et al. Population-
based prevalence of hepatitis B and C virus, HIV, syphilis, gonorrhoea and
chlamydia in male injection drug users in Lagos, Nigeria. Int J STD AIDS.
2013;24(8):619–25.

26. Kularatne RS, Niit R, Rowley J, Kufa-Chakezha T, Peters RPH, Taylor MM, et al.
Adult gonorrhea, chlamydia and syphilis prevalence, incidence, treatment
and syndromic case reporting in South Africa: estimates using the
Spectrum-STI model, 1990-2017. PLoS One. 2018;13(10):e0205863.

27. Black V, Williams BG, Maseko V, Radebe F, Rees HV, Lewis DA. Field
evaluation of standard diagnostics’ bioline HIV/syphilis duo test among
female sex workers in Johannesburg, South Africa. Sex Transm Infect. 2016;
92(7):495–8.

28. Holden J, Goheen J, Jett-Goheen M, Barnes M, Hsieh Y-H, Gaydos CA. An
evaluation of the SD bioline HIV/syphilis duo test. Int J STD AIDS. 2018;29(1):57–62.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

EKOUEVI et al. Archives of Public Health           (2019) 77:39 Page 6 of 6

http://cnlstogo.org/download/enquetes/Surveillance-sentinelle-de-linfection-par-le-VIH-et-de-la-Syphilis-chez-les-femmes-enceintes-en-CPN-au-Togo-en-2016.pdf
http://cnlstogo.org/download/enquetes/Surveillance-sentinelle-de-linfection-par-le-VIH-et-de-la-Syphilis-chez-les-femmes-enceintes-en-CPN-au-Togo-en-2016.pdf
http://cnlstogo.org/download/enquetes/Surveillance-sentinelle-de-linfection-par-le-VIH-et-de-la-Syphilis-chez-les-femmes-enceintes-en-CPN-au-Togo-en-2016.pdf
https://www.who.int/diagnostics_laboratory/evaluations/en/

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study design, sampling and recruitment
	Study procedures
	Laboratory testing
	Statistical analysis
	Ethical consideration

	Results
	Socio-demographic and clinical characteristics
	Prevalence of syphilis infection

	Discussion
	Conclusion
	Abbreviations
	Acknowledgements
	Availability of data and material
	Authors’ contributions
	Funding
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

