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Abstract. In Brazil, the reported number of syphilis cases among pregnant women has markedly increased. We
conducted a cross-sectional study to determine the prevalence of Treponema pallidum infection and associated factors
in pregnant women in Dourados, Mato Grosso do Sul, Brazil. Participants voluntarily completed a risk-factor question-
naire and provided blood specimens for unlinked anonymous testing for the presence of antibodies against T. pallidum,
the causative agent of syphilis. Data of newborns were obtained from medical records. We performed univariate and
multivariate regression analyses to assess associations with syphilis. The seroprevalence of syphilis in pregnant women
was 4.4% (n = 29/661). Twenty-five newborns were seropositive for T. pallidum, and complications due to syphilis were
observed in 28% (n = 7/25). Although 96.5% (n = 28/29) of womenwith syphilis received antenatal care, Venereal Disease
Research Laboratory tests were performed in the first trimester for 47.6% (n = 10/21) of women. Women who received
treatment in the third trimester (28.6%; n = 6/21) were considered successfully treated at the time of delivery. The use of
illicit drugs during pregnancy (odds ratio [OR]: 13.3, 95% CI: 1.9–91.2) and a history of abortion (OR: 3.7, 95% CI: 1.7–8)
were associatedwith syphilis. Our findings highlight that the poor quality of antenatal care services contributes to the high
prevalence of syphilis. In addition, there are social andbehavioral risk factors associatedwith syphilis in pregnantwomen.
Future studies are needed to determine limitations of clinical management and control services available to pregnant
women with syphilis.

INTRODUCTION

Syphilis is an infectious disease caused by the spirochete
bacterium Treponema pallidum1 and is considered a public
health problem, especially in developing countries such as
Brazil.2,3 As per the WHO estimation, 11 million people are
infected with T. pallidum annually worldwide.4 Specifically,
there is a great concern about pregnant women because this
pathogen can be transmitted vertically to the fetus and can
cause congenital syphilis.5,6 According to the WHO data,
approximately 1.5 million pregnant women worldwide are re-
ported to be infected with syphilis annually. Furthermore,
about half of untreated pregnant women are presented with
adverse clinical outcomes such as congenital syphilis (36%),
stillbirth (26.4%), low birth weight (23.4%), premature birth
(23.2%), neonatal death (16.2%), and abortion (14.9%).4,7,8 It
is important to note that 70% of infected children do not
present with symptoms at birth.9

In 2010, the WHO and member states of the Pan American
Health Organization (PAHO) approved an action plan to
eliminate mother-to-child transmission of syphilis, setting a
target for 2015 to reduce the incidence of congenital syphilis
to 0.5 cases per 1,000 live births.1,10 Brazil is a signatory to the
PAHOandWHOand has launched several strategies, such as
an operational plan for reducing the vertical transmission of
HIV and syphilis, the Pact for Life, and the Rede Cegonha.11

However, despite various efforts, Brazil is far fromachieving
the goal of eliminating congenital syphilis. Data from the epi-
demiological bulletin of theMinistry of Health revealed that the

number of reported cases of congenital syphilis has been in-
creasing every year in Brazil. The detection rate increased
from 1.9 cases per 1,000 live births in 2005 to 6.5 cases per
1,000 in 2015, representing an increase of 242%. There has
also been arise in the number of syphilis cases reported in
pregnant women, from 0.5 per 1,000 live births in 2005 to 11.2
per 1,000 in 2015, accounting for an increase of 2,140%over a
period of 10 years. In 2015, an alarmingly high detection rate
was observed inMato Grosso do Sul, in theMidwest region of
Brazil (21.9 cases per 1,000 live births).12

Although theremaybeunderreported casesof syphilis,Mato
Grosso do Sul had the highest rate of syphilis detection among
pregnant women in Brazil during 2015.13 Thus, studies on the
prevalence and risk factors of syphilis, particularly in pregnant
women, are important for developing and implementing pre-
ventivemeasures for thisdisease.13 Tobetter understand these
features and develop future prevention strategies, we con-
ducted a multicenter, cross-sectional study including 661
pregnant women from the Midwest region of Brazil.

MATERIAL AND METHODS

Study setting. Bordering Paraguay and Bolivia, Mato
Grosso do Sul is a state in the Midwest region of Brazil with a
population of 2.5 million people, comprising an estimated
53,694 pregnant women (2015).14 We performed a cross-
sectional study at the University Hospital (UH), amedium-sized
public hospital with 237 beds that provides medium-to-
high–complexity care in various specialties, such as gyne-
cology and obstetrics. This is the only reference hospital for
the care of pregnant women with risk factors, covering 33
cities (comprising approximately 725,000 inhabitants). The
hospital has an average of 1,000 patient visits and 300 births
per month.
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Studypopulation.Pregnantwomenand their newbornswere
included in this study. To calculate the sample size, we used a
1.6% prevalence of syphilis among pregnant women in Brazil.15

For population size,weused the valueof 3,014birthsoccurring in
the UH during 2014. A 95% CI and accuracy of 0.8% were
considered in statistical analyses. We added 20%more individ-
uals to account for patients who refused to participate. Pregnant
women fromother cities, Indigenouswomen, thoseyounger than
18 years, and women with fetal loss before 22 weeks were ex-
cluded from this study. To avoid selection bias, risk factors were
determined only for pregnant women from Dourados.
Data collection. We performed data collection during the

postpartum period, in three stages. 1) Each participant was
interviewed using a standardized questionnaire. The variables
obtained during the interview included age, gender, marital
status, educational attainment, drug use, sexual history, sexu-
ally transmitted infections (STIs), obstetric, antenatal, di-
agnosis, and treatment. In addition, the participant’s ethnic
group or skin color (white, black, Indigenous, Asian, or mixed)
was self-reported. 2) We assessed medical records and ante-
natal cardsof puerperalwomen. 3) After appropriate antisepsis,
a vacuum tube system was used to obtain 10 mL of peripheral
venous blood from each woman; the samples were processed
to obtain serum, which was stored at −20�C until serological
assay. Data of newborns were obtained from the medical re-
cords. The interviews, data collection, and blood collection
were performed by a team of previously trained health profes-
sionals. The team collected data on all days of the week and in
all periods until an adequate sample was obtained.
Serological testing. Rapid treponemal tests (ABON Bio-

pharm, Hangzhou, China) were performed as screening tests
in pregnantwomenandnewborns. In addition, serumsamples
were tested using an ELISA ICE* Syphilis (DiaSorin, Saluggia,
Italy) for detection of anti–T. pallidum IgG and IgM. For the
ELISA and rapid treponemal tests, reactive samples were
serially diluted and titrated to detect anticardiolipin antibodies
using the Venereal Disease Research Laboratory (VDRL) test
(Abbott Murex, Dartford, United Kingdom). Laboratory tests
were carried out according to the manufacturers’ instructions
and all tests were run against positive and negative controls.
Venereal Disease Research Laboratory titers were used to
determine treatment failure or immunological memory in
pregnant women.16 Successful treatment was considered as
a decrease of two or more titers or presentation of negative
titers. Persistence of or increase in titers was indicative of
therapeutic failure or reinfection.17 A case of syphilis was
confirmed to be positive for any pregnant woman with a re-
active treponemal test and a reactive non-treponemal test or
reactive with any titers.18 Participants who did not receive
adequate treatment during prenatal care were treated during
the postpartum period.
Data analysis. Results of the interviews and serological

tests were recorded in the electronic data capture program
and analyzed using SAS version 9.2 (SAS Institute, Cary, NC).
Variables were evaluated for their distribution pattern, and the
choice of statistical method used was based on the distribu-
tion pattern of the variables. Variables with asymmetric and
normal distributions were analyzed using nonparametric and
parametric tests, respectively. Dichotomous or categorical
datawere analyzedusing the chi-square or Fisher’s exact test.
For continuous variables, the t-test was used. Univariate
analysis was performed to verify the association between the

independent and dependent variables. Multivariate analysis
(95%CI) using the logistic model was performed for variables
that reached a level of significance (P £ 0.05), further verifying
the joint presenceof possible risk factors. Thosevariableswith
a significant association ofP£0.05were retained in themodel.
The selection of variables for the final model was performed in
steps, choosing the best regression equation for the back-
ward stepwise regression model.
Ethical considerations. This study was conducted with

the approval of the research Ethics Committee at the Uni-
versidade Federal da Grande Dourados (no. 1,402,529). Fol-
lowing the National Health Council Resolution 466 of 12
December 2012, all eligible participants provided written in-
formed consent to participate in this study. To protect the
identity of pregnant women, we only used those variables that
were necessary for the present study.

RESULTS

In 2016, there were 5,246 births reported in Dourados, in-
cluding 3,332 (63.5%) in the UH, 1,829 (34.9%) in private
hospitals, and 85 (1.6%) in other settings. From January to
June 2016, the UH reported 1,217 births. Of 1,217 pregnant
women, 742 (60.97%) from Dourados were invited to partici-
pate, and 661 (64%) women agreed to the interview and
provided their blood samples (Figure 1). The following women
were excluded from this study: 21.9% (185) of women who
were from other cities, 14.6% (178) who were Indigenous, 9%
(110) who were younger than 18 years, and 0.2% (2) with fetal
loss before 22 weeks. The mean age of the 661 included
women was 26 years (±5.8 years, range: 18–48 years). Of
these, 60.8% of women had completed a high school edu-
cation (n = 401/660), 51.4% were of mixed ethnicity (n = 340/
661), 77% were married (n = 508/660), and 51.7% were
homemakers (n = 342/661) (Table 1). Antenatal care was re-
ceived by 98.2% (n= 649/661) of women, 97.9% (n= 641/655)
received public health services, and 66.5% (n = 431/648) re-
ceived treatment in the first trimester of gestation. During
antenatal care, VDRL tests were conducted for 88.3% (n =
573/649) of pregnant women; however, 48.6% (n = 321/661)
ofwomenmade it to the first trimester and55.9% (n=323/649)
had no information of undergoing rapid screening tests for
syphilis recorded on their antenatal card. HIV testing was
performed during antenatal care in 91.2% (n = 592/649) of
pregnant women as recommended by the BrazilianMinistry of
Health, and 0.8% (n = 5/592) were seropositive (Table 2).
The seroprevalence of syphilis in pregnant women was

4.4% (n = 29/661) (Figure 1), 72.4% (n = 21/29) of whom were
diagnosed with syphilis during antenatal care. Venereal Dis-
ease Research Laboratory testing was performed in the first
trimester for 47.6% (n=10/21) ofwomen; however, 28.6% (n=
6/21) underwent treatment in the third trimester and 28.6%
(n= 6/21) had no record of syphilis treatment on their antenatal
card. Therewas no information recordedon the antenatal card
about rapid screening tests in 46.4% (n = 13/28) of women,
only 38% (n = 8/21) received three doses of benzathine pen-
icillin, and 4.8% (n= 1/21) received erythromycin; 95% (n= 20/
21) reported that their partners were called in for treatment
during antenatal care, of which only 50% (n = 10/20) received
treatment (Supplemental Table 1). Six pregnant women
(28.6%, n = 6/21) whose partners were registered on their
antenatal cards successfully completed treatment at least
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30 days before childbirth. Only one pregnant woman (4.8%,
n = 1/21) had reduced titers at childbirth, and one (4.8%, n =
1/21) had a history of adequate treatment during a previous
pregnancy (i.e., the presence of low titers during antenatal
care and at childbirth). Therefore, these two women were
considered to have received successful treatment (9.5%, n =
2/21). Five pregnant women (23.8%, n = 5/21) self-reported
completion of treatment during pregnancy; however, there
was no record of treatment on their antenatal card, making it
impossible to evaluate the success of their treatment. Four
pregnant women (19%, n = 4/21) did not have a reduction in
their titers, suggesting a possibility of reinfection or in-
adequate treatment.16

At childbirth, 3.8% (n=25/661) of pregnantwomenand their
newborns tested positive for syphilis, and treatment was

prescribed in 60% (n = 15/25) and 88% (n = 22/25), re-
spectively. Complications were observed in 28% (n = 7/25) of
newborns with congenital syphilis, requiring hospitalization;
among these newborns, 12%had (n=3/25) neurosyphilis, 8%
(n = 2/25) had low birth weight, 4% (n = 1/25) succumbed to
neonatal death, and 4% (n = 1/25) were born prematurely.
Although there was only one woman who did not receive
treatment during prenatal care, 94.5% (n= 20/22) of newborns
presented with titers lower than or equal to maternal titers
(Supplemental Table 2).
Of the 29 pregnant women with syphilis, 18 (62.1%) had an

elementary school education, 96% (n = 28/29) had their first
sexual intercourse at or before 17 years of age, 86.2% (n = 25/
29) did not use a condom during sexual intercourse, 6.9%
(n = 2/29) used illicit drugs during pregnancy, and 48.3% (n =

FIGURE 1. Flowchart of study design and detection of infection caused by Treponema pallidum in pregnant women.
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14/29) reportedahistoryofpreviousabortion. In themultivariate
analysis, useof illicit drugsduringpregnancy (OR:13.3, 95%CI:
1.9–91.2)andahistoryofabortion (OR:3.7, 95%CI: 1.7–8)were
associated with syphilis during pregnancy (Table 3).

DISCUSSION

The alarming increase in the number of syphilis cases in
Brazil has become a public health problem, especially among
pregnant women, owing to the serious health complications
resulting from the transmission of infection to the fetus. In this
study, we determined the prevalence of syphilis infection in a
population of pregnant women. According to our results,
syphilis infection among pregnant women is higher in Brazil
than in some African countries, such as Tanzania (2.3%),
Ethiopia (2.9%), and Ghana (2.8%).19–21 Over the past 10
years (2005–2015), the detection rate of syphilis among
pregnant women in Brazil has markedly increased.22 This is
probably due to the increased coverage of diagnostic testing
and regular follow-up of pregnant women.18 Despite an in-
crease in access to antenatal care in Brazil, challenges remain
to improving the quality of these services.23

In this study, 47.6% (n = 10/21) of pregnant women were
diagnosed with syphilis infection in the first trimester. How-
ever, treatment was received in the third trimester by 28.6%
(n = 6/21) of women. Only 9.5% (n = 2/21) successfully re-
ceived treatment 30 days before delivery and had their part-
ners treated concomitantly. A delay in initiating treatment may

TABLE 1
Socioeconomic, obstetric, and risk behavior characteristics of preg-
nant women (n = 661) admitted for childbirth at the University
Hospital of Dourados, Mato Grosso do Sul, in 2016

Variables Number/Percentage

Age, years (range) (±SD) 26 (18–48) (±5.8)
Level of education
Completed elementary school 259/660 (39.2%)
High school or higher education 401/660 (60.8%)

Family income
Up to three times minimum wage 595/648 (91.8%)
Four times minimum wage or more 53/648 (8.2%)

Ethnic group/skin color
White 252/661 (38.1%)
Mixed 340/661 (51.4%)

Marital status
Single 152/660 (23%)
Married 508/660 (77%)

Occupation
Homemaker 342/661 (51.7%)
Other occupation 319/661 (48.3%)

Number of children
Up to two children 446/661 (67.5%)
Three children or more 215/661 (32.5%)

Type of birth
Normal 328/661 (49.6%)
Cesarean 333/661 (50.4%)

History of adverse outcomes in previous
pregnancies
Spontaneous abortion 139/661 (21%)
Stillborn 17/661 (2.6%)
Premature birth 87/661 (13.2%)
Neonatal death 17/661 (2.6%)

Age of first sexual intercourse (years)
£ 17 514/650 (79.1%)
³ 18 136/650 (20.9%)

Condom use
Always 111/655 (17%)
No or sometimes 544/655 (83%)

Sexual history
Fixed sex partner 586/661 (88.6%)
History of STIs in the last year 26/661 (3.9%)
History of vaginal discharge 449/661 (67.9%)
History of genital lesion 31/661 (4.7%)
History of genital warts 30/661 (4.5%)
History of genital vesicle 15/661 (2.27%)
History of sexual intercourse with (ex)
convict

46/661 (7%)

History of sexual partner using non-
injectable illicit drugs

59/661 (8.9%)

History of sexual partner using injecting
drugs

3/661 (0.4%)

Number of partners in the last 2 years
One 537/650 (82.6%)
Two or more 113/650 (17.4%)
Mean (±SD) 1.27 (±0.7)

Alcohol and drug use
Tattoo 262/661 (39.6%)
Piercing 214/661 (32.4%)
History of blood transfusion 45/661 (6.8%)
History of sharing syringe or needle 5/661 (0.8%)
Smoker 70/661 (10.6%)
History of alcohol use 456/661 (69%)
History of illicit drug use 27/661 (4.1%)
Use of alcohol in the current pregnancy 136/661 (20.6%)
Use of illicit drugs in the current
pregnancy

5/661 (0.8%)

STI = sexually transmitted infection.

TABLE 2
Variables related to the antenatal care of pregnant women (n = 661)
admitted for childbirth to the University Hospital of Dourados,
MatoGrosso do Sul; data from the antenatal card, 2016

Characteristics of antenatal care Number/percentage

Received antenatal care
Yes 649/661 (98.2%)
No 8/661 (1.2%)

Yes, but did not bring the antenatal card 4/661 (0.6%)
Type of antenatal service
Public 641/655 (97.9%)
Private 14/655 (2.1%)

Time of starting antenatal care
First trimester 431/648 (66.5%)
Second or third trimester 217/648 (33.5%)

Number of antenatal care visits
One to five 166/648 (25.6%)
Six or more 482/648 (74.4%)

VDRL test performed
Yes 573/649 (88.3%)
No 4/649 (0.7%)
Not reported 72/649 (11.1%)

Achievement quarter of VDRL
First trimester 321/661 (48.6%)
Second trimester 170/661 (25.7%)
Third trimester 187/661 (28.3%)
Not informed 64/661 (9.7%)

VDRL result
Positive 18/573 (3.1%)
Not reported 5/573 (0.9%)
VDRL titer
1/1 to 1/4 9/661 (1.4%)
³ 1/8 9/661 (1.4%)

Rapid screening test for syphilis
Yes 258/649 (39.7%)
No 28/649 (4.3%)
Not reported 323/649 (55.9%)

HIV testing
Yes 592/649 (91.2%)
No 2/649 (0.3%)
Not reported 55/649 (8.5%)

HIV test result
Reactive 5/592 (0.8%)
Not reported 1/592 (0.2%)
VDRL = Venereal Diseases Research Laboratory.
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increase the exposure risk of the fetus to T. pallidum, and the
duration of fetal exposure is a critical factor in mother-to-child
transmission of infection.24 Thus, the time of treatment initi-
ation is important during pregnancy, and perinatal mortality is
reduced by 70% when treatment is provided before the 21st
week of gestation.25,26 Increased fetal exposure time to
T. pallidummay have been responsible for adverse outcomes
in 28% (n = 7/25) in newborns. This result indicates that the
antenatal care available at the facilities in the study area is
inadequate and does not sufficiently contribute to the control
and prevention of adverse outcomes caused by syphilis
amongpregnantwomen. Furthermore, 55.9% (n= 323/649) of
our participants did not have a record of a rapid screening test
for syphilis. In addition, 28.6% (n = 6/21) of women were di-
agnosed with syphilis infection during antennal care and had
no record of treatment. Thus, it is impossible to knowwhether
screening and treatment for syphilis were provided to these
patients. This reflects a flaw in the follow-up of pregnant
women in preventing syphilis-related problems, which can
affect the health of both mother and child. Furthermore, poor
record keeping can compromise the organization and plan-
ning of antenatal services and quality of care.27,28

According to our data, illicit drug use during pregnancy
resulted in a staggering 13-fold increased risk of developing
syphilis. Our study showed that 86.2% (n = 25/29) of pregnant
women with syphilis reported irregular use of condoms. The
strong association between syphilis and illicit drug usemaybe
related to not using condoms. High prevalence of STIs has
been reported among drug users.29,30 Nonadherence to safe
sexual practices is the main cause of the high prevalence of
STIs in this population.30,31 Thus, syphilis infection may be an
indicator of continued engagement in behaviors associated
with the acquisition and transmission of HIV and other STIs.
Comprehensive prevention services of syphilis, including
counseling for risk reduction, increased access to condoms,

and early treatment for syphilis especially in the first trimester
of pregnancy, can help reduce the incidence rate of syphilis
and other STIs among pregnant women.
Abortion history was associated with syphilis among the

included pregnant women (OR: 3.7, 95% CI: 1.7–8.0). Com-
plications such as abortion were observed in women who
received antenatal care but who were not tested or treated for
syphilis.7 In addition, early fetal loss as a result of no or in-
adequate treatment occurs in 14.9% of pregnant women with
syphilis.8 Our study showed that 96.5% (n = 28/29) of preg-
nant women with syphilis received antenatal care; however,
only 9.5% (n = 2/21) of those with syphilis were provided ap-
propriate treatment. Thus, the association between abortion
history (21%) and syphilis in pregnant women may be a con-
sequence of lacking or inadequate treatment.
Although the results of this cross-sectional study could not

detect causality of the transmission source, our findings
demonstrate a strong correlation between syphilis and preg-
nancy, contributing further evidence for increasing efforts to
improve the health-care needs of this vulnerable group in
Brazil. In our study, incomplete antenatal cards may have led
to error bias. It is also possible that some women received
diagnostic and treatment services, despite reporting other-
wise; however, as required by the Ministry of Health, all care
services must be recorded on the antenatal card by health
professionals.27 Despite these limitations, in this study, we
identified a high prevalence of T. pallidum infection among
pregnant women in the study area, highlighting its associa-
tion with sociodemographic, behavioral, and institutional
variables.
Our results show that antenatal coverage in Brazil is in-

sufficient to ensure the control of syphilis. Failure in the de-
livery of effective antenatal care services occurs owing to
delayed treatment and poor information recording on the an-
tenatal card of pregnant women with syphilis. There are

TABLE 3
Variables associatedwith syphilis seropositivity in pregnant women admitted for childbirth to the University Hospital of Dourados, Mato Grosso do
Sul; data from univariate and multivariate analyses (P £ 0.05), 2016

Variables

Syphilis test result Univariate Multivariate

Positive (%) n = 29 Negative (%) n = 632 OR (95% CI) P-value OR (95% CI) P-value

Level of education 0.01
Elementary school 18/29 (62.1%) 241/631 (38.2%) 2.6 (1.2–5.7) – –

High school or higher education 11/29 (37.9%) 390/631 (61.8%) 1 – –

Alcohol and drug use
Smoker 7/29 (24.1%) 63/632 (10%) 2.9 (1.9–7) 0.015 – –

Use of illicit drugs in the current
pregnancy

2/29 (6.9%) 3/632 (0.5%) 15.5 (2.5–96.9) < 0.01 13.3 (1.9–91.2) < 0.01

Risk behaviors
Tattoo 20/29 (69%) 242/632 (38.3%) 3.6 (1.6–8) < 0.01 – –

Age at first sexual intercourse (years) – – – 0.018 – –

£ 17 28/29 (96.5%) 486/621 (78.3%) – – –

³ 18 1/29 (3.4%) 135/621 (21.7%) 7.8 (1–57.7) – –

Sexual history
Genital lesion 5/29 (17.2%) 26/632 (4.1%) 4.8 (1.7 –13.7) < 0.01 – –

Sexual relationship with (ex) inmate 6/29 (20.7%) 40/632 (6.3%) 3.9 (1.5–10) < 0.01 – –

Sexual partner using non-injectable
illicit drugs

7/29 (24.4%) 52/632 (8.2%) 3.6 (1.5–8.6) < 0.01 – –

History of adverse outcomes
History of abortion 14/29 (48.3%) 125/632 (19.8%) 3.8 (1.8–8) < 0.01 3.7 (1.7–8) < 0.01
History of neonatal death 3/29 (10.3%) 14/632 (2.2%) 5.1 (1.4–18.9) < 0.01 – –

Number of children – – – < 0.01 – –

Up to two children 12/29 (41.4%) 434/632 (68.7%) 1 – –

Three children or more 17/29 (58.6%) 198/632 (31.3%) 0.3 (0.1–0.7) – –

OR = odds ratio.

SYPHILIS IN BRAZILIAN PREGNANT WOMEN 765



challenges that must be overcome to implementing the
guidelines of the Ministry of Health and WHO such that
health-care systems can provide appropriate treatment to all
patients. In addition, syphilis treatment should be prioritized
by health managers and professionals, and more effective
prevention and control measures should be available to
patients. Further studies are needed to identify potential
obstacles faced by public service workers who are in-
efficiently managing and controlling syphilis among preg-
nant women.
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11. Ministério da Saúde, 2014. Estratégias para eliminação da
Transmissão Vertical do HIV e da Sı́filis. Brazil.
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