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Abstract
Syphilis, a sexually transmitted infection, has reemerged in many vulnerable groups around the world. The objective of the current 
study was to determine the prevalence and incidence of syphilis among people who attended a specialized HIV clinic in Mexico 
from 2011 to 2015. Databases from the laboratory were analyzed, and the following four groups were formed: people seeking 
HIV-1 voluntary counseling and testing (VCT), people in prison (PPr), people living with HIV (PLWH), and patients from primary 
care clinics (others). The diagnosis of syphilis was made using the reverse algorithm; antibody titers were examined to determine 
the stage of infection. Baseline data were analyzed and, with follow-up information, a retrospective dynamic cohort was formed. 
Factors associated with the seroprevalence of syphilis and active syphilis were evaluated by the chi-square test. Moreover, risk 
factors for the incidence of syphilis were described. A total of 81,863 baseline individuals were analyzed. The seroprevalence of 
syphilis was 9.9% in the VCT group, 8.2% in the PPr group, 37.0% in the PLWH group, and 8.7% in the others group; the prevalence 
of active syphilis was 1.7–13.1%. A total of 11,124 people were followed up. The incidence (cases per 100 person-years) was 3.5 
among the VCT group, 16.0 among the PLWH group, and < 0.1 among both the PPr and others groups, respectively; moreover, 
the frequency of reinfections was 11.1–24.4%. The high prevalence and incidence of syphilis, active syphilis, and reinfections 
among men, transgender people, individuals aged 20–39 years, and people with a history of HIV or hepatitis B suggest that it is 
critical to improve prevention, diagnosis, and treatment measures to stop the reemergence of syphilis. There are also new factors 
such as methamphetamine use, group sex, or contacting partners over the internet that are associated with syphilis. In addition, 
HIV preexposure prophylaxis could contribute to the increased incidence of syphilis by providing false security in the prevention 
of STIs, thereby increasing risky sexual behaviors.
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Introduction

The World Health Organization (WHO) estimated an increase 
in the number of syphilis cases, from 5.6 million cases in 2012 
to 6 million cases in 2016. Likewise, the prevalence of syphilis 
was 3.2% among female sex workers (FSW) and 6.0% among 
men who have sex with men (MSM). The age-standardized 

incidence rate was 178.48 per 100,000 people in 2019, with 
the Americas having the highest increase in syphilis incidence 
between 2010 and 2019. On the other hand, the WHO estab-
lished the objective of reducing the incidence of syphilis by 
90%, with a focus on priority groups, such as MSM, FSW, and 
intravenous drug users (IDU) (Du et al., 2022; Newman et al., 
2015; WHO, 2018).

Syphilis is a sexually transmitted infection (STI) caused by 
the bacterium Treponema pallidum, which also causes congeni-
tal syphilis, and has increased in different parts of the world. 
Between 2013 and 2017, the number of cases per 100,000 
inhabitants in the US increased from 5.5 to 9.5 (CDC, 2018). 
The European Economic Community reported an increase from 
4.7 cases to 6.1 cases per 100,000 inhabitants between 2012 
and 2016 (ECDC, 2018). In Mexico, an increase in syphilis 
was documented among young men, focused in Mexico City 
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(Herrera-Ortiz et al., 2015), and it was also recently observed in 
the general population. Syphilis increased from 2.03 cases per 
100,000 inhabitants in 2010 to 6.09 cases in 2019. Finally, the 
number of cases of congenital syphilis grew from 62 cases in 
2010 to 372 cases in 2019 (García-Cisneros et al., 2021). Syphi-
lis is important because of the number of cases and the higher 
risk of acquiring and transmitting HIV; syphilis increases the 
risk of contracting HIV by 2.5 times; moreover, coinfection 
with syphilis and HIV negatively modifies both diseases (Lynn 
et al., 2004). In the last decade, coinfection with syphilis/HIV 
among MSM has been higher than that among heterosexual 
men; it is possible that MSM living with HIV engage in risky 
sexual behavior (Roberts et al., 2016). The reemergence of 
syphilis is not only due to individual sexual behaviors, such as 
early age of sexual debut, high number of sexual partners, and 
nonuse of condoms (Conde-Gonzalez et al., 2007). There are 
also cultural, social, and structural factors, such as discrimina-
tion and stigma, which are common in Mexico due to the cul-
ture of machismo. There are also cultural, social, and structural 
factors, such as discrimination and stigma, which is common 
in Mexico due to the culture of machismo (Espinosa da Silva 
et al., 2020).

The Clinica Especializada Condesa (CEC) in Mexico City is 
the institution that serves the largest number of people seeking 
HIV testing, as well as people living with HIV (PLWH). The 
CEC also performs tests for other STIs, such as hepatitis B virus 
(HBV), hepatitis C virus (HCV), and syphilis. The objective of 
the current study was to determine the prevalence, incidence, 
and risk factors for syphilis among populations attending the 
CEC from 2011 to 2015.

Method

A database was elaborated from the CEC with the variables, 
including year (2011–2015), internal number, population type, 
sex, age, HIV test, HBV test, HCV test, syphilis test, and syphilis 
titers. The study of STIs considers different vulnerable popula-
tions with particular characteristics for their prevention and treat-
ment. In the present study, the population was stratified into four 
groups, according to the classification made by the CEC: (1) peo-
ple seeking HIV-1 voluntary counseling and testing (VCT); (2) 
PLWH, who were people with HIV before syphilis testing, no 
social security and who were attending the CEC for HIV treat-
ment; (3) people in prison (PPr); and (4) patients from primary 
clinics, people receiving postexposure prophylaxis for sexual 
violence and pregnant women and children at risk for syphilis 
(others). The age variable was stratified in decades. The CEC 
sends syphilis patients to their primary care clinics for treatment, 
and only PLWH without social security attend the CEC for their 
treatment.

In relation to the detection of HIV, a rapid test is performed, 
and if it is positive, it is confirmed with one of the following 

tests: Abbott Architect HIV Ag/Ab Combo, Abbott HIV-1 RNA 
RT-PCR or Orgenics Immunocomb II HIV 1 & 2 Combfirm. 
If the rapid test was negative, 4 samples were pooled and ana-
lyzed with the Abbott Architect HIV Ag/Ab Combo (Juárez-
Figueroa et al., 2020). The reverse algorithm was used for the 
detection of syphilis a treponemal test was applied (rapid test or 
Abbott Architect TP), and if it was positive, the nontreponemal 
VDRL test was applied to determine the antibody titer. Some 
authors have mentioned that, in the absence of clinical data, the 
antibody titer can be used to determine the stage of syphilis, 
such as active syphilis (titer ≥ 1:8), latent syphilis (titer 1:1–1:4) 
and cured syphilis (VDRL negative, positive treponemal test) 
(Conde-González et al, 2007; Zoni et al., 2013). Additionally, 
Architect HBsAg tests were used for the detection of HBV anti-
gen and Architect anti-HCV tests for the detection of antibodies 
against HCV. The inclusion criteria were to have all the demo-
graphic variables and laboratory results for HIV and syphilis. 
For the dynamic cohort, it had two measurements.

The present study was approved by the Ethics Commit-
tee of the National Institute of Public Health of Mexico. 
The research was carried out in accordance with national 
guidelines and the Declaration of Helsinki. Everyone who 
attends the Clinica Especializada Condesa is asked to sign an 
informed consent letter. The database had identification keys, 
and we did not have access to the names of the participants.

From the baseline information, frequency analysis stratified 
by population group was performed, and chi-square (χ2) tests 
were used to evaluate the differences. Subsequently, a bivari-
ate analysis with χ2 was performed to determine associated 
variables, regarding both the seroprevalence of syphilis and the 
presence of active syphilis. The χ2 test for trend was used for the 
year and age variables, considering the four population groups.

A retrospective dynamic cohort was elaborated with indi-
viduals who had two syphilis tests with at least four months 
between measurements, and incidence densities were calcu-
lated using person-years (py). During follow-up, syphilis was 
considered cured if the antibody titer decreased until negative 
or if the antibody concentration decreased four times or more. 
Syphilis reinfection was defined when it was cured at base-
line and the titer was ≥ 1:1 during follow-up or if the antibody 
titer increased four times or more. Persistent infection was 
considered if the antibody titer remained similar (± 2 times) 
(Workowski et al., 2015). Incidence rate ratios (IRRs) were 
calculated with 95% confidence intervals (CIs), and a cumula-
tive incidence curve was constructed using the Kaplan–Meier 
method. A p value < 0.01 was considered statistically signifi-
cant. Statistical analysis was performed using the SPSS 15.0 
software.
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Results

Baseline

A total of 129,613 blood/serum samples were processed in 
the CEC laboratory between 2011 and 2015. In 2011, there 
were 17,589 samples, and in 2015, there were 37,342 samples. 
The results for syphilis detection were from 95,732 samples, 
of which 81,857 had complete information; 78.1% were in the 
VCT group, 9.9% in the PPr group, 2.2% in the PLWH group, 
and 9.8% in the others group. Table 1 shows the demographic 
characteristics and laboratory results of the four analyzed 
populations. In all groups, there was an increase in the num-
ber of samples analyzed over the years, with the exception of 

PPr, which presented the greatest number of samples during 
2012–2013. Men were the majority in all groups, from 63.3% 
in the others group to 85.5% in the PLWH group. The highest 
percentage of transgender people was in the PLWH group. The 
PLWH group had the highest average age (34.6 years), while 
the VCT group had the lowest average age (29.0 years). In all, 
25% of individuals in the VCT group were HIV-positive, while 
3.8% of individuals in the PPr group were HIV-positive. In the 
PLWH group, 4.9% of the individuals had HBV antigens, while 
2.9% of the individuals had antibodies against HCV.

The seroprevalence of syphilis was 8.2% (95% CI 7.6–8.8) 
among the PPr group, 8.7% (95% CI 8.1–9.3) among the oth-
ers group, 9.9% (95% CI 9.7–10.1) among the VCT group, and 
37.0% (95% CI 34.8–39.2) among the PLWH group. Figure 1 
shows the seroprevalence of syphilis and active syphilis. Almost 

Table 1   Demographic and 
clinical characteristics in 
populations attending a 
specialized HIV clinic in 
Mexico

VCT: people seeking HIV-1 voluntary counseling and testing; PPr: people in prison; PLWH: people living 
with HIV; Others: patients from primary care clinics. Bold: p < 0.01 statistically significant. The frequen-
cies for each population analyzed are shown (percentages vertically)

VCT N = 63,916 PPr N = 8077 PLWH N = 1808 Others N = 8056 P
% (n) % (n) %(n) %(n)

Year
2011 8.9 (5683) 16.1 (1297) 18.8 (339) 13.3 (1068)  < 0.001
2012 19.3 (12,323) 25.3 (2045) 24.5 (443) 17.5 (1406)
2013 21.9 (14,000) 22.3 (1800) 19.1 (345) 24.5 (1976)
2014 23.4 (14,982) 17.3 (1396) 14.8 (268) 23.3 (1874)
2015 26.5 (16,928) 19.1 (1539) 22.8 (413) 21.5 (1732)
Sex
Female 34.3 (21,946) 31.8 (2568) 11.9 (215) 36.6 (2945)  < 0.001
Male 64.3 (41,118) 67.2 (5427) 85.5 (1546) 63.3 (5100)
Transsexual 1.3 (856) 1.0 (82) 2.6 (47) 0.1 (11)
Age (years)
 ≤ 9 1.1 (680) −(0) −(0) 7.9 (640)  < 0.001
10–19 11.7 (7460) 2.4 (192) 2.0 (36) 19.2 (1545)
20–29 49.9 (31,896) 33.7 (2721) 32.2 (583) 28.7 (2311)
30–39 22.0 (14,077) 37.9 (3061) 36.8 (666) 19.8 (1599)
40–49 9.9 (6351) 18.8 (1521) 21.7 (393) 12.4 (1002)
50–59 3.9 (2465) 5.9 (479) 6.1 (111) 6.8 (551)
 ≥ 60 1.5 (987) 1.3 (103) 1.1 (19) 5.1 (408)
HIV test
Negative 81.4 (52,035) 91.0 (7353) −(0) 86.0 (6930)  < 0.001
Positive 18.6 (11,865) 3.8 (308) 100 (1808) 7.2 (584)
Not done 0.02 (16) 5.2 (416) −(0) 6.7 (542)
HBV test
Negative 89.1 (56,966) 74.2 (5993) 77.3 (1397) 83.9 (6762)  < 0.001
Positive 0.9 (551) 0.9 (69) 4.9 (89) 0.6 (45)
Not done 10.0 (6399) 24.9 (2015) 17.8 (322) 15.5 (1249)
HCV test
Negative 95.4 (60,995) 81.5 (6579) 81.7 (1477) 86.0 (6928)  < 0.001
Positive 0.9 (598) 3.1 (253) 2.9 (52) 1.4 (110)
Not done 3.6 (2323) 15.4 (1245) 15.4 (279) 12.6 (1018)
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40% of people with antibodies showed a cured infection, except 
among PLWH, in which the percentage was 32.4%. The VCT 
and PLWH populations had the highest seroprevalence of active 
syphilis, with 3.6% and 13.1%, respectively.

The seroprevalence of syphilis decreased over time in the 
VCT and PPr groups (p < 0.001). The transgender population 
had the highest seroprevalence; it was highest among the PPr 
group, followed by the PLWH group, with more than 40% in 
both cases (p < 0.001). At an older age, the seroprevalence of 
syphilis increased in the four analyzed groups (p < 0.001). The 
population of children aged 9 years or less presented the low-
est prevalence of syphilis, with 0.7% and 0.9% in the VCT and 
others groups, respectively. Individuals with other STIs (HIV, 
HBV, or HCV) had a higher association with the seroprevalence 
of syphilis (p < 0.05) (Table 2, left).

When analyzing the frequency of active syphilis, there was a 
decrease during the study period in the VCT group. In contrast, 
active syphilis increased among the PLWH group during the 
analyzed period. Women presented with the lowest propor-
tion of active syphilis in the four groups; the highest frequency 
of active syphilis was in the transgender and men living with 
HIV populations at 17.0% and 14.2%, respectively (p < 0.001). 
People aged 20–29 years and 30–39 years had the highest fre-
quency of active syphilis in the VCT group. A history of STIs 
was associated with a higher frequency of active syphilis in the 
entire population (Table 2, right).

Dynamic Retrospective Cohort

There were samples from 11,124 individuals with a baseline 
syphilis outcome and at least one additional visit to the CEC, and 

the median time between visits was 10.6 months (interquartile 
interval 6.0–18.0). Figure 2 shows that, from baseline, 10,844 
people were negative for the treponemal test, and 283 were posi-
tive for the treponemal test. During follow-up of negative samples, 
413 positive samples were detected in the second measurement. 
Considering the nontreponemal test at baseline and second meas-
urement, 59.6% had a cured infection, 13.6% had reinfection, and 
26.8% had persistent infection among the VCT group; 29.6% had 
a cured infection, 11.1% reinfection, and 59.3% persistent infec-
tion among the PPr group; 56.1% had cured infection, 24.4% 
reinfection, and 19.5% persistent infection among the PLWH 
group; and 50.0% had cured infection, 21.4% reinfection and 
28.6% persistent infection in the others group. Considering all 
groups, 49.4% of persons with a persistent syphilis infection had 
twelve months or more between the two measurements (treatment 
failure). Among people without HIV, this percentage was 41.9% 
(26/62), and among PLWH, it was 73.7% (14/19), with the dif-
ference being statistically significant (p = 0.019).

The highest incidence of syphilis was found in the PLWH 
group with 16.0 cases per 100 py (95% CI 12.6–20.3), fol-
lowed by the VCT population with 3.5 cases per 100 py (95% 
CI 3.1–3.8), the PPr group with 0.95 cases per 100 py (95% CI 
0.5–1.7), and finally others with 0.86 cases per 100 py (95% 
CI 0.3–2.6). Among the PLWH group, at 39.67 months (95% 
CI 30.91–48.41), 50% of the population had acquired syphilis, 
which is a value lower than that of the VCT group (52.5 months; 
95% CI 48.51–56.5). This difference was statistically signifi-
cant (p < 0.001; log rank) (Fig. 3). For the other groups, it was 
impossible to calculate the infection time due to the sample size 
and the low proportion of positive cases.

Table 3 shows the IRRs for syphilis. Notably, the incidence 
increased in relation to the calendar year, but this change was not 
statistically significant. Men and transgender individuals had an 
incidence of 4.6 cases per 100 py and had a 9-times greater risk 
of having syphilis than women. The 20–29- and 30–39-year age 
groups had the highest incidence of T. pallidum infection, with 
3.9 and 3.4 cases per 100 py, respectively. These groups also had 
twice the risk of infection compared to individuals over 50 years 
old. People with a history of HIV infection had an incidence of 
12.2 cases per 100 py, those with a history of HBV infection had 
an incidence of 11.4 cases, and individuals with HCV infection 
had an incidence of 1.7 cases per 100 py.

Discussion

The prevalence of syphilis in the groups that attended the CEC 
was high (from 8.2% among the PPr group to 37.0% among the 
PLWH group) compared to other vulnerable populations, such 
as FSWs (14.2%) (Patterson et al., 2008), PPr (2.0%) (Bautista-
Arredondo et al., 2015), and MSM (9.5%, 14.8%, and 30% in 
2014, 2016, and 2017, respectively) (SS, 2018). The higher 
prevalence of syphilis among the PPr group in the current study 
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Fig. 1   Seroprevalence of Treponema pallidum and active syphilis 
in populations attending a specialized HIV clinic in Mexico. The 
seroprevalence of syphilis was 9.9% (6339/63,916) among the peo-
ple seeking HIV-1 voluntary counseling and testing (VCT) group, 
8.2% (663/8077) among the people in prison (PPr) group, 37.0% 
(669/1808) among the people living with HIV (PLWH) group and 
8.7% (701/8056) among the patients from primary care clinics (oth-
ers) group. Antibody titers were not performed in 0.2% of the VCT 
group, in 0.04% of the PPr group, in 4.5% of the PLWH group and in 
0.1% of the others group
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may be because the study was carried out in later years and the 
diagnostic methods were considered. In the current study, even 
cured syphilis was considered, unlike the 2010 study, which did 
not consider it (Bautista-Arredondo et al., 2015). Likewise, the 
prevalence detected at the CEC is higher than in certain groups, 
such as pregnant women (0.26%), blood donors (1.4%), and the 
general population (3.1%) (Bautista-Arredondo et al., 2013; 
López-Balderas et al., 2019; Yañez-Alvarez et al., 2012).

The highest seroprevalences of syphilis and active syphi-
lis were among men and transgender people. It is possible 
that a high proportion of men attending the CEC are MSM, a 
group in which the HIV epidemic in Mexico is concentrated 

(Bautista-Arredondo et al., 2013). In the case of men, the high 
frequency and incidence of active syphilis could be related to 
sexual practices, unprotected anal sex, a large number of sexual 
partners, and/or casual relationships. The transgender popula-
tion had different vulnerabilities, namely being sex workers, 
unfavorable economic conditions, and/or stigma and discrimi-
nation (Salas-Espinoza et al., 2017).

The highest frequency of active syphilis, as well as the highest 
incidence of syphilis, was found in 20–39-year age group. These 
data are consistent with the worldwide trend, which shows that the 
largest number of new STI cases occur in the young population 
(CDC., 2018). Thus, it is necessary to focus syphilis prevention 

Table 2   Seroprevalence of T. 
pallidum and active syphilis 
in populations attending a 
specialized HIV clinic in 
Mexico

Seroprevalence of antibodies against T. pallidum. VCT: people seeking HIV-1 voluntary counseling and 
testing; PPr: people in prision; PLWH: people living with HIV; Others: patients from others clinics. Active 
syphilis, titters ≥ 1:8 in non-treponemic tests. Bold: p < 0.01 statistically significant

Seroprevalence T. pallidum % Active syphilis

VCT PPr PLWH Others VCT PPr PLWH Others

Year
2011 13.2 9.8 37.5 2.0 4.7 1.8 4.7 2.0
2012 9.7 7.7 38.8 2.5 3.6 1.4 13.5 2.5
2013 9.5 9.2 33.0 2.0 3.4 1.8 15.7 2.0
2014 9.2 8.8 38.4 1.9 3.1 1.6 14.6 1.9
2015 9.9 5.9 37.0 2.4 3.8 1.9 16.2 2.4
p (Χ2 trend)  < 0.001 0.006 0.812 0.700  < 0.001 0.775  < 0.001 0.700
Sex
Female 1.7 7.1 14.9 2.3 0.4 0.8 3.7 2.3
Male 14.1 8.2 39.9 2.1 5.3 1.9 14.2 2.1
transsexual 18.9 43.9 42.6 0.0 5.0 13.4 17.0 0.0
p (Χ2)  < 0.001  < 0.001  < 0.001 0.720  < 0.001  < 0.001  < 0.001 0.720
Age (years)
 ≤ 9 0.7 – – 0.9 0.0 – – 0.9
10–19 3.0 5.7 13.9 1.6 1.8 2.6 13.9 1.6
20–29 9.0 7.5 29.0 2.8 4.0 2.1 14.8 2.8
30–39 13.5 8.1 39.9 1.6 4.6 1.5 13.5 1.6
40–49 12.9 8.4 42.0 2.6 3.1 1.1 11.5 2.6
50–59 13.1 10.2 48.6 2.5 2.1 1.5 9.0 2.5
 ≥ 60 18.2 22.3 52.6 2.7 1.4 2.9 0.0 2.7
p (Χ2 trend)  < 0.001  < 0.001  < 0.001 0.021  < 0.001 0.217 0.223 0.021
HIV test
Negative 5.1 6.5 – 0.8 1.8 1.2 – 0.8
Positive 30.8 29.5 37.0 7.9 11.4 10.7 13.1 7.9
p (Χ2)  < 0.001  < 0.001 –  < 0.001  < 0.001  < 0.001 –  < 0.001
HBV test
Negative 9.9 7.9 34.0 1.3 3.6 1.8 11.3 1.3
Positive 41.9 34.8 49.4 13.3 17.2 10.1 21.3 13.3
p (Χ2)  < 0.001  < 0.001  < 0.001  < 0.001  < 0.001  < 0.001  < 0.001  < 0.001
HCV test
Negative 9.9 7.8 32.8 1.4 3.6 1.9 11.5 1.4
Positive 26.6 12.3 53.8 3.6 9.5 1.6 19.2 3.6
p (Χ2)  < 0.001 0.003  < 0.001  < 0.001  < 0.001 0.030  < 0.001  < 0.001
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and diagnosis programs in these groups. The presence of other 
STIs is a risk factor for the acquisition and transmission of T. pal-
lidum, as shown with HIV and HBV but not HCV (whose main 
route of transmission is parenteral rather than sexual). PLWH may 
have a lowered immune response, which increases their suscepti-
bility to other STIs, such as syphilis (Callegari et al., 2014). People 
with coinfection of HIV and syphilis have a higher risk of neu-
rological complications, which may be more frequent, progress 
faster, and present atypical signs. These individuals may also have 
treatment failure or present serofast (individuals without syphilis 
but higher antibody titers) (Johns et al., 1987). On the other hand, 
syphilitic lesions increase the risk of acquiring and transmitting 
HIV; persons with syphilis have a fourfold greater risk of acquir-
ing HIV (Galvin et al., 2004). This value is similar to the current 
study among people attending the CEC.

The higher prevalence and incidence of syphilis among 
PLWH may be due to individual risk perception and their social 
networks (Blair et al., 2019). From the onset of antiretroviral 
treatment, the number of deaths decreased, and life expectancy 
improved. Consequently, some PLWH continued engaging in 
risky sexual behaviors, such as unprotected anal sex, occa-
sional sexual partners, concurrent sexual partners, serosorting, 
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chemsex, transactional sex, methamphetamine use, group sex 
or contacting partners over the internet, and anonymous couples 
(Cohen et al., 2012, McNamara, et al., 2020).

A high percentage of people had persistent infection; that is, 
they maintained similar levels of antibodies during the study 
period. Failures in syphilis treatment have been documented 
from 3% among people without HIV to 17% among PLWH 
(Ghanem et al., 2007). Furthermore, among PLWH, the anti-
body titers take longer to decrease (serofast patients) in up to 
25% of the population (Spagnuolo et al., 2018). The CEC pre-
scribes the treatment for syphilis; however, it is unknown if 
people receive the treatment, as most of the participants are 
sent to their family medical clinic for follow-up. Only PLWH 
without social security are followed in the CEC.

There are few studies on the incidence of syphilis in Mexico. 
Among FSW, it was 4.31 cases per 100 py, and among their 
stable sexual partners, it was 3.64 cases per 100 py (Bazzi et al., 

2015). In the current study, the VCT group had a similar inci-
dence of 3.4 cases per 100 py. However, the highest incidence 
was among PLWH, with 16 cases per 100 py. The incidence of 
syphilis was higher than that detected in other countries, includ-
ing Italy (1.94 per 100 py), Singapore (6.21 per 100 py), and 
Australia (5.47 per 100 py), all among PLWH (Ang et al., 2020; 
Goddard et al., 2019; Spagnuolo et al., 2018). This was similar 
to the very high incidence of syphilis reported in Argentina 
(14.9 cases per 100 py) (Bissio et al., 2017) In addition to the 
high incidence, there was a high percentage of syphilis reinfec-
tion. In other countries, this reinfection has been reported and 
appears to be a risk factor for reinfection, being asymptomatic, 
living with HIV, being a MSM, and failure in case follow-up 
(Kenyon et al., 2014).

In relation to limitations, the current study did not include 
sociodemographic, sexual behavior, and clinical information 
about participants; it was to difficult to know if all patients 
received the adequate treatment and follow-up because there 
is no epidemiological surveillance information about other clin-
ics. The prevalence of active infection without clinical informa-
tion may be overestimating the prevalence, especially among 
PLWH who present as serofast, and there was potential selec-
tion bias in the dynamic cohort due to the small number of cases 
with follow-up. Possibly, we are overestimating the prevalence 
of syphilis among PLWH because PLWH with social security 
have a better socioeconomic status, which makes them gener-
ally less vulnerable to various infections.

Conclusions

Different vulnerable groups showed a high incidence and high 
prevalence of active syphilis and reinfections in the CEC. The 
results confirm that it is necessary to allocate more resources 
for the detection, treatment, and surveillance of syphilis cases, 
as suggested by the WHO, to control syphilis and eliminate 
congenital cases (WHO, 2016; WHO, 2018). Specific strate-
gies need to be implemented, including continuous training for 
health personnel to identify, treat, and follow-up on syphilis 
cases, contact tracing of sexual partners, and sex education for 
vulnerable populations, among other prevention measures.
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Table 3   Incidence and risk factors for T. pallidum infection in popu-
lations attending a specialized HIV clinic in Mexico

*py: persons-years of follow-up; bold: statistically significant. **IRR: 
Incidence rate ratio

Cases/years follow-up Incidence 
per 100 
py*

IRR**

Year
2015 10/309 3.23 1.03 (0.47–2.02)
2014 70/1867 3.75 1.20 (0.84–1.70
2013 126/3288 3.83 1.22 (0.90–1.67)
2012 140/4238 3.30 1.05 (0.78–1.43)
2011 67/2137 3.14 1.0
Sex
Male 386/8411 4.59 8.68 (5.35–15.06)
Transgender 10/213 4.69 8.88 (3.64–20.54)
Female 17/3217 0.53 1.0
Age (years)
 ≤ 9 0/51 –
10–19 31/956 3.24 1.82 (0.79–4.91)
20–29 244/6267 3.89 2.19 (1.05–5.51)
30–39 99/2951 3.35 1.89 (0.88–4.82)
40–49 31/1120 2.77 1.56 (0.67–4.19)
 ≥ 50 7/394 1.78 1
HIV baseline
Positive 113/923 12.24 4.42 (3.53–5.51)
Negative 298/10,767 2.77 1.0
HBV baseline
Positive 9/78 11.54 3.21 (1.46–6.17)
Negative 343/9,554 3.59 1.0
HCV baseline
Positive 2/114 1.75 0.5 (0.1–1.82)
Negative 386/11,009 3.51 1.0



790	 Archives of Sexual Behavior (2023) 52:783–791

1 3

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

References

Ang, L. W., Wong, C. S., Ng, O. T., & Leo, Y. S. (2020). Incidence 
of syphilis among HIV-infected men in Singapore, 2006–2017: 
Temporal trends and associated risk factors. Sexually Transmit-
ted Infections, 96(4), 293–299. https://​doi.​org/​10.​1136/​sextr​
ans-​2019-​054163

Bautista-Arredondo, S., Colchero, M. A., Romero, M., Conde-Glez, C. 
J., & Sosa-Rubí, S. G. (2013). Is the HIV epidemic stable among 
MSM in Mexico? HIV prevalence and risk behavior results from 
a nationally representative survey among men who have sex with 
men. PLoS ONE, 8(9), e72616. https://​doi.​org/​10.​1371/​journ​al.​
pone.​00726​16

Bautista-Arredondo, S., González, A., Servan-Mori, E., Beynon, F., 
Juarez-Figueroa, L., Conde-Glez, C. J., Gras, N., Sierra-Madero, J., 
Lopez-Ridaura, R., Volkow, P., & Bertozzi, S. M. (2015). A cross-
sectional study of prisoners in Mexico City comparing prevalence 
of transmissible infections and chronic diseases with that in the 
general population. PLoS ONE, 10(7), e0131718. https://​doi.​org/​
10.​1371/​journ​al.​pone.​01317​18

Bazzi, A. R., Rangel, G., Martinez, G., Ulibarri, M. D., Syvertsen, J. L., 
Bazzi, S. A., Roesch, S., Pines, H. A., & Strathdee, S. A. (2015). 
Incidence and predictors of HIV and sexually transmitted infec-
tions among female sex workers and their intimate male partners 
in Northern Mexico: A longitudinal, multilevel study. American 
Journal of Epidemiology, 181(9), 723–731. https://​doi.​org/​10.​
1093/​aje/​kwu340

Bissio, E., Cisneros, V., Lopardo, G. D., & Cassetti, L. I. (2017). Very 
high incidence of syphilis in HIV-infected men who have sex with 
men in Buenos Aires city: A retrospective cohort study. Sexually 
Transmitted Infections, 93(5), 323–326. https://​doi.​org/​10.​1136/​
sextr​ans-​2016-​052893

Blair, C., Passaro, R. C., Segura, E. R., Lake, J. E., Perez-Brumer, A. 
G., Sanchez, J., Lama, J. R., & Clark, J. L. (2019). Sexual net-
work characteristics of men who have sex with men with syphilis 
and/or gonorrhoea/chlamydia in Lima, Peru: Network patterns 
as roadmaps for STI prevention interventions. Sexually Trans-
mitted Infections, 95(5), 336–341. https://​doi.​org/​10.​1136/​sextr​
ans-​2018-​053865

Callegari, F. M., Pinto-Neto, L. F., Medeiros, C. J., Scopel, C. B., Page, 
K., & Miranda, A. E. (2014). Syphilis and HIV co-infection in 
patients who attend an AIDS outpatient clinic in Vitoria, Brazil. 
AIDS and Behavior, 18(Suppl 1), S104–S109. https://​doi.​org/​10.​
1007/​s10461-​013-​0533-x

CDC. (2018). Sexually transmitted disease surveillance, 2017. Atlanta: 
US Department of Health and Human Services, CDC.

Cohen, S. E., Chew Ng, R. A., Katz, K. A., Bernstein, K. T., Samuel, M. 
C., Kerndt, P. R., & Bolan, G. (2012). Repeat syphilis among men 
who have sex with men in California, 2002–2006: Implications for 

syphilis elimination efforts. American Journal of Public Health, 
102(1), e1–e8. https://​doi.​org/​10.​2105/​AJPH.​2011.​300383

Galvin, S. R., & Cohen, M. S. (2004). The role of sexually transmitted 
diseases in HIV transmission. Nature Reviews Microbiology, 2(1), 
33–42. https://​doi.​org/​10.​1038/​nrmic​ro794

Conde-González, C.J., Valdespino, J.L., Juárez-Figueroa, L.A., Palma, 
O., Olamendi-Portugal, M., Olaiz-Fernández, G., Sepulveda, J. 
(2007). Prevalence of anti-treponemic antibodies and sociodemo-
graphic characteristics in adult Mexican population in 2000. Salud 
Publica de Mexico, 49(supl 3): S412–S420

Du, M., Yan, W., Jing, W., Qin, C., Liu, Q., Liu, M., & Liu, J. (2022). 
Increasing incidence rates of sexually transmitted infections from 
2010 to 2019: An analysis of temporal trends by geographical 
regions and age groups from the 2019 Global Burden of Disease 
Study. BMC Infectious Diseases, 22(1), 574. https://​doi.​org/​10.​
1186/​s12879-​022-​07544-7.​PMID:​35754​034;​PMCID:​PMC92​
33762

Espinosa da Silva, C., Smith, L. R., Patterson, T. L., Semple, S. J., Har-
vey-Vera, A., Nunes, S., Rangel, G., Pines, H. A. (2020). Stigma 
and Web-Based Sex Seeking Among Men Who Have Sex With 
Men and Transgender Women in Tijuana, Mexico: Cross-Sectional 
Study. JMIR Public Health Surveill, 6(1):e14803. Published 2020 
Jan 30. doi:https://​doi.​org/​10.​2196/​14803.

European Centre for Disease Prevention and Control. (2018) Syphilis. 
In: ECDC. Annual epidemiological report for 2016. Stockholm: 
ECDC.

García-Cisneros, S., Herrera-Ortiz, A., Olamendi-Portugal, M., & 
Sánchez-Alemán, M. A. (2021). Re-emergence of syphilis in 
women of reproductive age and its association with the increase 
in congenital syphilis in Mexico during 2010–2019: An ecologi-
cal study. BMC Infectious Diseases, 21(1), 992. https://​doi.​org/​10.​
1186/​s12879-​021-​06680-w

Ghanem, K. G., Erbelding, E. J., Wiener, Z. S., & Rompalo, A. M. 
(2007). Serological response to syphilis treatment in HIV-positive 
and HIV-negative patients attending sexually transmitted diseases 
clinics. Sexually Transmitted Infections, 83(2), 97–101. https://​doi.​
org/​10.​1136/​sti.​2006.​021402

Goddard, S. L., Poynten, I. M., Petoumenous, K., Jin, F., Hillman, R. 
J., Law, C., Roberts, J. M., Fairley, C. K., Garland, S. M., Grulich, 
A. E., Templeton, D. J., Study for the Prevention of Anal Cancer 
(SPANC) Research Team. (2019). Prevalence, incidence and pre-
dictors of anal Chlamydia trachomatis, anal Neisseria gonorrhoeae 
and syphilis among older gay and bisexual men in the longitudi-
nal Study for the Prevention of Anal Cancer (SPANC). Sexually 
Transmitted Infections, 95(7), 477–483. https://​doi.​org/​10.​1136/​
sextr​ans-​2019-​054011

Herrera-Ortiz, A., Uribe-Salas, F. J., Olamendi-Portugal, M. L., García-
Cisneros, S., Conde-Glez, C. J., & Sánchez-Alemán, M. A. (2015). 
Análisis de la tendencia de sífilis adquirida en México durante el 
periodo 2003–2013 [Trend analysis of acquired syphilis in Mexico 
from 2003 to 2013]. Salud Publica De Mexico, 57(4), 335–342.

Johns, D. R., Tierney, M., & Felsenstein, D. (1987). Alteration in the 
natural history of neurosyphilis by concurrent infection with the 
human immunodeficiency virus. The New England Journal of 
Medicine, 316(25), 1569–1572. https://​doi.​org/​10.​1056/​NEJM1​
98706​18316​2503

Juárez-Figueroa, L. A., Uribe-Salas, F. J., Vargas-Guadarrama, G., 
González-Rodríguez, A., Ruíz-González, V., Medina-Islas, Y., 
Hernández-Nevares, P., & Iracheta-Hernández, P. (2020). Syphi-
lis Infection Markers Among HIV Positive Individuals. In The 
Mexico City HIV/AIDS Program. Salud publica de Mexico, 63(1, 
ene-feb), 27–33. https://​doi.​org/​10.​21149/​11241.

Kenyon, C., Lynen, L., Florence, E., Caluwaerts, S., Vandenbruaene, 
M., Apers, L., Soentjens, P., Van Esbroeck, M., & Bottieau, E. 
(2014). Syphilis reinfections pose problems for syphilis diagnosis 
in Antwerp, Belgium—1992 to 2012. Euro surveillance: Bulletin 

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1136/sextrans-2019-054163
https://doi.org/10.1136/sextrans-2019-054163
https://doi.org/10.1371/journal.pone.0072616
https://doi.org/10.1371/journal.pone.0072616
https://doi.org/10.1371/journal.pone.0131718
https://doi.org/10.1371/journal.pone.0131718
https://doi.org/10.1093/aje/kwu340
https://doi.org/10.1093/aje/kwu340
https://doi.org/10.1136/sextrans-2016-052893
https://doi.org/10.1136/sextrans-2016-052893
https://doi.org/10.1136/sextrans-2018-053865
https://doi.org/10.1136/sextrans-2018-053865
https://doi.org/10.1007/s10461-013-0533-x
https://doi.org/10.1007/s10461-013-0533-x
https://doi.org/10.2105/AJPH.2011.300383
https://doi.org/10.1038/nrmicro794
https://doi.org/10.1186/s12879-022-07544-7.PMID:35754034;PMCID:PMC9233762
https://doi.org/10.1186/s12879-022-07544-7.PMID:35754034;PMCID:PMC9233762
https://doi.org/10.1186/s12879-022-07544-7.PMID:35754034;PMCID:PMC9233762
https://doi.org/10.2196/14803
https://doi.org/10.1186/s12879-021-06680-w
https://doi.org/10.1186/s12879-021-06680-w
https://doi.org/10.1136/sti.2006.021402
https://doi.org/10.1136/sti.2006.021402
https://doi.org/10.1136/sextrans-2019-054011
https://doi.org/10.1136/sextrans-2019-054011
https://doi.org/10.1056/NEJM198706183162503
https://doi.org/10.1056/NEJM198706183162503
https://doi.org/10.21149/11241


791Archives of Sexual Behavior (2023) 52:783–791	

1 3

Europeen sur les maladies transmissibles = European commu-
nicable disease bulletin, 19(45), 20958. https://​doi.​org/​10.​2807/​
1560-​7917.​es2014.​19.​45.​20958.

López-Balderas, N., Hernández-Romano, J., Cámara-Contreras, M., 
Bravo-Sarmiento, E., & Hernández-Romano, P. A. (2019). Trends 
in prevalence of HIV and syphilis in a central blood bank of Verac-
ruz, Mexico. Transfusion and Apheresis Science: Official Journal 
of the World Apheresis Association: Official Journal of the Euro-
pean Society for Haemapheresis, 58(1), 94–99. https://​doi.​org/​10.​
1016/j.​trans​ci.​2018.​12.​001

Lynn, W. A., & Lightman, S. (2004). Syphilis and HIV: A dangerous 
combination. The Lancet. Infectious Diseases, 4(7), 456–466. 
https://​doi.​org/​10.​1016/​S1473-​3099(04)​01061-8

McNamara, M., & Yingling, C. (2020). The reemergence of syphilis: 
Clinical pearls for consideration. The Nursing Clinics of North 
America, 55(3), 361–377. https://​doi.​org/​10.​1016/j.​cnur.​2020.​
06.​009

Newman, L., Rowley, J., Vander Hoorn, S., Wijesooriya, N. S., Unemo, 
M., Low, N., Stevens, G., Gottlieb, S., Kiarie, J., & Temmerman, 
M. (2015). Global Estimates of the prevalence and incidence 
of four curable sexually transmitted infections in 2012 based 
on systematic review and global reporting. PLoS ONE, 10(12), 
e0143304. https://​doi.​org/​10.​1371/​journ​al.​pone.​01433​04

Patterson, T. L., Semple, S. J., Staines, H., Lozada, R., Orozovich, 
P., Bucardo, J., Philbin, M. M., Pu, M., Fraga, M., Amaro, H., 
Torre, A., Martinez, G., Magis-Rodríguez, C., & Strathdee, S. A. 
(2008). Prevalence and correlates of HIV infection among female 
sex workers in 2 Mexico-US border cities. The Journal of Infec-
tious Diseases, 197(5), 728–732. https://​doi.​org/​10.​1086/​527379

Roberts, C. P., & Klausner, J. D. (2016). (2016) Global challenges in 
human immunodeficiency virus and syphilis coinfection among 
men who have sex with men. Expert Review of Anti-Infective 
Therapy, 14(11), 1037–1046. https://​doi.​org/​10.​1080/​14787​210.​
2016.​12366​83

Salas-Espinoza, K. J., Menchaca-Diaz, R., Patterson, T. L., Urada, L. A., 
Smith, D., Strathdee, S. A., & Pitpitan, E. V. (2017). HIV preva-
lence and risk behaviors in male to female (MTF) transgender per-
sons in Tijuana, Mexico. AIDS and Behavior, 21(12), 3271–3278. 
https://​doi.​org/​10.​1007/​s10461-​017-​1931-2

Secretaría de Salud. Centro Nacional para la Prevención y el Control del 
VIH y el Sida (Censida). (2018).Informe nacional del monitoreo de 

compromisos y objetivos ampliados para poner fin al sida (Informe 
GAM). Mexico. https://​www.​gob.​mx/​censi​da/​docum​entos/​infor​
me-​nacio​nal-​del-​monit​oreo-​de-​compr​omisos-​y-​objet​ivos-​ampli​
ados-​para-​poner-​fin-​al-​sida-​infor​me-​gam-​mexico-​2018?%​20idi​
om=​es.

Spagnuolo, V., Poli, A., Galli, L., Nozza, S., Bossolasco, S., Cernuschi, 
M., Maillard, M., Hasson, H., Gianotti, N., Guffanti, M., Lazzarin, 
A., & Castagna, A. (2018). Incidence and predictors of serological 
treatment response in early and late syphilis among people living 
with HIV. Open Forum Infectious Diseases, 6(1), ofy324. https://​
doi.​org/​10.​1093/​ofid/​ofy324

Workowski, K. A., Bolan, G. A. (2015). Sexually transmitted diseases 
treatment guidelines, 2015. MMWR. Recommendations and 
reports: Morbidity and mortality weekly report. Recommenda-
tions and Reports, 64(RR-03), 1–137.

World Health Organization. (2016). Global health sector strategy 
against sexually transmitted infections 2016–2021. Towards the 
end of STIs. WHO/RHR/16.09.

World Health Organization. (2018). Report on global sexually transmit-
ted infection surveillance, 2018. Geneva: World Health Organiza-
tion; 2018. Licence: CC BY-NC-SA 3.0 IGO.

Yáñez-Alvarez, I., Conde-González, C. J., Uribe-Salas, F. J., Olamendi-
Portugal, M. L., García-Cisneros, S., & Sánchez-Alemán, M. 
A. (2012). Maternal/child seroprevalence of antibodies against 
Treponema pallidum at four general hospitals in the state of 
Morelos, Mexico. Archives of Medical Research, 43(7), 571–577. 
https://​doi.​org/​10.​1016/j.​arcmed.​2012.​10.​001

Zoni, A. C., González, M. A., & Sjögren, H. W. (2013). Syphilis in the 
most at-risk populations in Latin America and the Caribbean: A 
systematic review. International Journal of Infectious Diseases : 
IJID : Official Publication of the International Society for Infec-
tious Diseases, 17(2), e84–e92. https://​doi.​org/​10.​1016/j.​ijid.​2012.​
07.​021

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

https://doi.org/10.2807/1560-7917.es2014.19.45.20958
https://doi.org/10.2807/1560-7917.es2014.19.45.20958
https://doi.org/10.1016/j.transci.2018.12.001
https://doi.org/10.1016/j.transci.2018.12.001
https://doi.org/10.1016/S1473-3099(04)01061-8
https://doi.org/10.1016/j.cnur.2020.06.009
https://doi.org/10.1016/j.cnur.2020.06.009
https://doi.org/10.1371/journal.pone.0143304
https://doi.org/10.1086/527379
https://doi.org/10.1080/14787210.2016.1236683
https://doi.org/10.1080/14787210.2016.1236683
https://doi.org/10.1007/s10461-017-1931-2
https://www.gob.mx/censida/documentos/informe-nacional-del-monitoreo-de-compromisos-y-objetivos-ampliados-para-poner-fin-al-sida-informe-gam-mexico-2018?%20idiom=es
https://www.gob.mx/censida/documentos/informe-nacional-del-monitoreo-de-compromisos-y-objetivos-ampliados-para-poner-fin-al-sida-informe-gam-mexico-2018?%20idiom=es
https://www.gob.mx/censida/documentos/informe-nacional-del-monitoreo-de-compromisos-y-objetivos-ampliados-para-poner-fin-al-sida-informe-gam-mexico-2018?%20idiom=es
https://www.gob.mx/censida/documentos/informe-nacional-del-monitoreo-de-compromisos-y-objetivos-ampliados-para-poner-fin-al-sida-informe-gam-mexico-2018?%20idiom=es
https://doi.org/10.1093/ofid/ofy324
https://doi.org/10.1093/ofid/ofy324
https://doi.org/10.1016/j.arcmed.2012.10.001
https://doi.org/10.1016/j.ijid.2012.07.021
https://doi.org/10.1016/j.ijid.2012.07.021

	High Incidence, Reinfections, and Active Syphilis in Populations Attending a Specialized HIV Clinic in Mexico, a Dynamic Cohort Study
	Abstract
	Introduction
	Method
	Results
	Baseline
	Dynamic Retrospective Cohort

	Discussion
	Conclusions

	Acknowledgements 
	References




