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ABSTRACT

Syphilis is a public health problem, especially in pregnant women, due to the risk 

of transmission to the fetus and the involvement of the central nervous system, causing 

neurosyphilis. A case-control study was carried out to analyze the variables associated with 

neurosyphilis in Brazilian newborns of pregnant women with syphilis admitted for childbirth. 

Newborns were submitted to treponemal and non-treponemal tests, cerebrospinal fluid 

analysis, and long bone radiography. Newborns diagnosed with neurosyphilis and congenital 

syphilis were defined as cases and controls, respectively. The length of hospitalization and 

mean cost of neurosyphilis treatment were also evaluated. Twenty-one cases of newborns 

with neurosyphilis and 42 controls with congenital syphilis were included in the study. Out 

of 63 pregnant women with syphilis, 95.2% (60/63) received prenatal care, 74.6% (47/63) 

were diagnosed with syphilis during this period, 31.9% (15/47) underwent treponemic tests, 

80.8% (38/47) were treated with penicillin and only 46.8% (22/47) of the partners received 

the treatment. Clinical complications such as low birth weight were observed in 12.7% (8/63) 

of the newborns. About 50.8% (32/63) of the newborns were hospitalized due to syphilis 

complications and each case of neurosyphilis spent at least US$ 881.48 on treatment and 

hospitalization. The results showed that the prenatal coverage is not sufficient to prevent 

neurosyphilis. The late diagnosis of syphilis in pregnant women and inadequate follow-up 

of sexual partners may favor the vertical transmission of T. pallidum in pregnant Brazilian 

women. Thus, improving the quality of health services is important for a more effective 

control of neurosyphilis.

KEYWORDS: Syphilis. Neurosyphilis. Risk factors. Newborns. Pregnant women. 

Congenital infections. Congenital syphilis. 

INTRODUCTION

Syphilis, an infectious, sexually transmitted disease, remains a major public 
health problem in the world with several clinical manifestations1. The occurrence 
of syphilis in its different forms can be a predictor of important health services 
failures and its increase has raised national concern in recent years2. The World 
Health Organization (WHO) estimates more than 11 million new cases every year, 
and more than 90% of them occur in developing countries, such as Brazil1,3,4. 
Treponema pallidum is the etiologic agent of syphilis, and in pregnant women the 
infection has a potential risk of vertical transmission5.

Gestational syphilis affects approximately 1.5 million pregnant women per 
year worldwide, and nearly half of the untreated pregnant women present with 
adverse outcomes3. A meta-analysis showed that 25.6% of the pregnant women 

mailto:simonesimionatto%40ufgd.edu.br?subject=
https://orcid.org/0000-0001-8252-5297
https://orcid.org/0000-0001-9011-0016
https://orcid.org/0000-0003-2691-6378
https://orcid.org/0000-0002-6665-6825
https://orcid.org/0000-0003-2367-0915


Ribeiro et al.

Rev Inst Med Trop São Paulo. 2020;62:e82Page 2 of 9

infected with T. pallidum evolved with abortions or 
stillbirths, 15.5% had clinical evidence of syphilis, 12.3% 
of the newborns died and 12.1% were born preterm or 
with low birth weight6. In Brazil7, the prevalence of T. 
pallidum infection in pregnant women is 1.6%. In 2017, 
about 24,666 cases of congenital syphilis were reported, 
corresponding to a 17% increase compared with the 
previous year. In this period, the rate of death from 
congenital syphilis in children under one year of age was 
7.2 per 100,000 live births, showing an insufficient control 
of the disease throughout the national territory8.

During pregnancy, T. pallidum is transmitted to the 
fetus through the transplacental route. It can affect the 
central nervous system (CNS), causing neurosyphilis, with 
varied clinical manifestations, ranging from cerebrospinal 
fluid changes in asymptomatic newborns to more serious 
symptomatology such as progressive general paralysis. 
More than 50% of children infected with T. pallidum are 
asymptomatic at birth. Moreover, about 23% of infants 
born to mothers with syphilis have neurosyphilis. Thus, 
one of the major concerns of this congenital disease, even 
if asymptomatic, is the possibility of involvement of the 
CNS9,10. The diagnosis of neurosyphilis is complex, with 
the cerebrospinal fluid (CSF) evaluation as the only way to 
diagnose asymptomatic neurosyphilis. Although a positive 
VDRL in CSF is considered specific for neurosyphilis, it 
has limited sensitivity11-13.

Interventions aimed at preventing and timely diagnosing 
syphilis during the prenatal care are recommended to 
control this disease14, as behavioral, socio-demographic 
and health care factors are considered facilitators of syphilis 
in pregnant women15. Despite the increase in new cases of 
syphilis in Brazil, neurosyphilis is not sufficiently studied. 
The purpose of this study was to analyze the variables 
associated with neurosyphilis in Brazilian newborns and 
assist in implementing public health strategies to control 
the disease.

METHODS

Study design 

This is a case control study carried out in a University 
Hospital (HU) from the Midwest region of Brazil. Mato 
Grosso do Sul (MS) is a state in the Midwest of Brazil 
bordering Paraguay and Bolivia, with a population of 
2.5 million people. The study was conducted from July to 
December 2017 with parturients admitted to a maternity 
ward of the HU of Dourados, Midwest of Brazil. The HU 
is a public hospital with 237 beds that provides medium 
to high complex assistance in various medical specialties. 

It is the only referral hospital for attending high-risk 
pregnancies in 34 municipalities, with approximately 
900,000 inhabitants, with an average of 1,000 visits and 
300 births per month.

Study population

The study included newborns of parturient who were 
18 years of age or older, with the diagnosis of syphilis, 
admitted to the HU maternity ward. They should be 
mentally competent to understand the research and 
agree to participate. The parturients were screened using 
treponemal and non-treponemal serological tests. Those 
who tested positive, irrespective of the titer, had their 
newborns screened following the protocol of the Ministry 
of Health, which included treponemal and nontreponemal 
serological tests, cerebrospinal fluid and long bones 
radiography. Newborns with altered cerebrospinal fluid 
(CSF) analysis and diagnosed with neurosyphilis, were 
considered a case. Newborns without CSF changes and 
diagnosed with congenital syphilis, were defined as a 
control. Each case was further randomly matched with 
two paired controls.

Data collection

Data collection was performed during admission 
for childbirth in two stages. Firstly, each parturient was 
interviewed using a standardized questionnaire. The 
variables obtained included age, marital status, education 
level, drug use, sexual history, diagnosis of sexually 
transmitted infections (STI), obstetric data, prenatal 
care, diagnosis and treatment of syphilis. The skin 
color of the participant (white and non-white) was self-
reported. Secondly, medical charts and prenatal records 
of the participants were Newborns data were obtained 
from their medical records. A team of previously trained 
health professionals performed the interviews and data  
collection. 

Serological tests

For serological tests, 10 mL and 3 mL of peripheral 
venous blood were collected by a team of previously trained 
health professionals from the parturients and newborns, 
respectively. Parturients were screened during admission 
using the rapid treponemal test (ABON Biopharm, 
Hangzhou, China) and the enzyme immunoassay (ELISA) 
(ICE * Syphilis, DiaSorin, Saluggia, Italy) for the detection 
of IgG and IgM anti- T. pallidum. Reagent (positive) 
samples were serially diluted and titrated with respect 
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to anti-cardiolipin antibodies by the Venereal Disease 
Research Laboratory (VDRL) test (Abbott Murex, Dartford, 
UK). VDRL titers were used to determine treatment 
insufficiency or immunological memory in pregnant 
women. Blood samples of newborns from mothers with 
reactive serological results were tested using the treponemal 
and the VDRL tests.

Lumbar puncture

The newborns were immobilized in the fetal position, 
and disinfection of the puncture site was performed with 
iodine solution (1% to 2% iodine dye or 10% povidone-
iodine). The CSF sample was obtained by lumbar puncture 
using a hypodermic needle and syringe with a minimum 
volume of 2 mL. The CSF collected was stored in a sterile 
flask until the analysis. The collection was performed by a 
pediatrician using an aseptic technique.

Cerebrospinal fluid analysis 

The CSF samples of the newborns were tested using 
the VDRL test. A case of neurosyphilis was considered 
if the newborn presented with one or more of the 
following: any titer in the VDRL test, high protein levels  
(> 150 mg/dL), and leukocyte count (> 25 leukocytes/mm3 
of CSF) (6.14).

Data analysis 

The results of the interview and serological tests were 
recorded in the Electronic Data Capture program (REDCap) 
and analyzed by the statistical software SAS (version 9.2, 
SAS Institute, Cary, NC, USA). The descriptive measures, 
the absolute frequencies and percentages were calculated 
in the univariate analysis. The Chi-squared test was used 
to compare the characteristics of the cases and the control 
group. The univariate analysis verified the association 
between the independent and dependent variables. The 
odds ratio (OR) and the confidence interval of 95% (95% 
CI) were calculated. The level of statistical significance 
adopted was p ≤ 0.05.

Ethical considerations

This study was carried out after the approval of the 
research ethics committee from the Federal University of 
Grande Dourados (Nº 1.402.529). All eligible participants 
were provided with an Informed Consent Form, as noted in 
Resolution 466 of December 12, 2012, from the Brazilian 
National Health Council. 

RESULTS

In 2017, 5,470 births were registered in Dourados, of 
which 3,486 were in the HU, which represents 63.7% of the 
total births. In the HU, 199 cases of pregnant women with 
syphilis and 167 cases of congenital syphilis were registered 
during the study period. The incidence rate of congenital 
syphilis was 4,790 per 100,000 live births. Sixty-three 
pregnant women with syphilis that agreed to participate in 
this study were included (Figure 1).

From the total of 63 women with syphilis admitted for 
childbirth, 33.3% (21/63) were over 30 years of age, 63.5% 
(40/63) did not complete the primary education, 82.5% 
(52/63) declared themselves as non-white, 66.7% (42/63) 
were married, 65% (41/63) were unemployed, and 71.4% 
(45/63) lived in Dourados. Seventy-three percent (46/63) 
had income less than one minimum wage, 55.6% (35/63) 
had their first sexual experience at ≥ 15 years of age, and 
90.5% (57/63) reported not using condoms during sexual 
intercourses. Table 1 shows the distribution of the main socio-
demographic and behavioral variables of pregnant women.

Figure 1 - Flowchart of cases of congenital syphilis in the 
University Hospital, Dourados, Mato Grosso do Sul State, Brazil, 
from July to December, 2017. 
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Table 1 - Sociodemographic characteristics and risk behaviors of pregnant women admitted for delivery at University Hospital of 
Dourados, Mato Grosso do Sul State. 

Variable
Total

n = 63 
Case
n = 21

Control
n = 42

OR 95% CI p value

Age (years) 0.201
< 20 11 (17.5) 4 (19) 7 (16.7) 1
20-25 18 (28.6) 4 (19) 14 (33.3) 0.50 0.09-2.62
25-30 13 (20.6) 2 (9.5) 11 (26.2) 0.31 0.04-2.22
30 21 (33.3) 11 (52.5) 10 (23.8) 1.92 0.43-8.60

Education level 1.10 0.37-3.27 0.854
Elementary school 40 (63.5) 13 (62) 27 (64)
High school 23 (36.5) 8 (38) 15 (36)

Skin color 0.85 0.21-3.30 0.815
White 11 (17.5) 4 (19) 7 (16.7)
Non-white 52 (82.5) 17 (81) 35 (83.3)

Marital status 1.00 0.32-3.03 1.00
Married 42 (66.7) 14 (66.7) 28 (66.7)
Single 21 (33.3) 7 (33.3) 14 (33.3)

Occupation 0.65 0.20-2.01 0.458
Unemployed 41 (65) 15 (71.4) 26 (61.9)
Other occupation 22 (35) 6 (28.6) 16 (38.1)

City 3.33 0.84-13.19 0.086
Dourados 45 (71.4) 18 (85.7) 27 (42.3)
Others 18 (28.6) 3 (14.3) 15 (57.7)

Wage 1.12 0.34-3.63 0.842
< 1 minimum wage 46 (73) 15 (71.4) 31 (73.9)
≥ 1 minimum wage 17 (27) 6 (28.6) 11 (26.1)

Age of first sexual experience 1.10 0.38-3.16 0.858
≤ 14 years 28 (44.4) 9 (43) 19 (45.2)
≥ 15 years 35 (55.6) 12 (57) 23 (54.8)

Condom use 1.00 0.16-5.95 1.000
Yes 6 (9.5) 2 (9.5) 4 (9.5)
No 57 (90.5) 19 (90.5) 38 (90.5)

Sexual partners in the last two years 1.00 0.32–3.03 1.000
1 42 (66.7) 14 (66.7) 28 (66.7)
≥ 2 21 (33.3) 7 (33.3) 14 (33.3)

Sexual activity with inmate 1.41 0.33-5.98 0.641
Yes 11 (17.5) 3 (14.3) 8 (19.5)
No 52 (82.5) 18 (85.7) 34 (80.5)

Tattoo 5.14 1.47-17.90 0.010
Yes 27 (42.9) 4 (19.5) 23 (54.7)
No 36 (57.1) 17 (80.5) 19 (45.3)

Piercing 2.12 0.60-7.52 0.240
Yes 18 (28.6) 4 (19.5) 14 (33.3)
No 45 (71.4) 17 (80.5) 28 (66.7)

Smoking 2.12 0.52-8.65 0.287
Yes 14 (22.2) 3 (14.3) 11 (26.2)
No 49 (77.8) 18 (85.7) 31 (73.8)

Alcohol use 2.50 0.74-8.44 0.140
Yes 49 (77.8) 14 (66.7) 35 (83.3)
No 14 (22.2) 7 (33.3) 7 (16.7)

Illicit drug use 5.02 0.2597.86 0.974
Yes 4 (6.4) 0 (0) 4 (9.5)
No 59 (93.6) 21 (100) 38 (90.5)
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In addition, 95.2% (60/63) of pregnant women received 
prenatal care, and only 60% (36/60) started it in the first 
trimester of pregnancy. Among these, 74.6% (47/63) were 
diagnosed with syphilis during the prenatal care, 31.9% 
(15/47) underwent treponemic tests, and 80.8% were treated 

with penicillin (38/47). Table 2 shows the variables related 
to prenatal and maternity care (clinical and obstetrical) for 
pregnant women. Table 2 shows the variables related to 
the clinical and the obstetric history and health care in the 
prenatal and maternity periods for the cases and controls. 

Table 2 - Obstetric, prenatal and maternity health care for syphilis in pregnant women at the University Hospital of Dourados, Mato 
Grosso do Sul State. 

Variable
Total

n = 63
Case
n = 21

Control
n = 42

OR 95% CI p value

Prenatal care 0.26 0.01-5.32 0.213

Yes 60 (95.2) 21 (100) 39 (92.8)

No 3 (4.8) 0 (0) 3 (7.2)

Place of prenatal care 1.55 0.06-39.79 0.479

Public 59 (98.3) 21 (100) 41 (97.6)

Private 1 (1.7) 0 (0) 1 (2.7)

Beginning of prenatal care 1.20 0.40-3.52 0.742

1º trimester 36 (60) 12 (57.1) 24 (61.5)

2º or 3º trimester 24 (40) 9 (42.9) 15 (38.5)

Medical visits 0.88 0.28-2.76 0.840

≤ 5 41 (68.3) 14 (66.7) 27 (69.2)

≥ 6 19 (31.7) 7 (33.3) 12 (30.8)

History of abortion 0.70 0.22-2.21 0.557

Yes 18 (28.6) 7 (33.3) 11 (26.1)

No 45 (71.4) 14 (66.7) 31 (73.9)

History of stillbirth 2.10 0.22-20.11 0.513

Yes 5 (8) 1 (4.7) 4 (9.5)

No 58 (92) 20 (95.3) 38 (90.5)

History of preterm birth < 37 weeks 0.89 0.29-2.74 0.849

Yes 20 (31.8) 7 (33.3) 13 (30.9)

No 43 (68.2) 14 (66.7) 29 (69.1)

History of neonatal death 1.53 0.15-15.75 0.717

Yes 4 (6.4) 1 (4.7) 3 (7.1)

No 59 (93.6) 20 (95.3) 39 (92.9)

History of STI in the last year 0.61 0.21-178 0.376

Yes 31 (49.2) 12 (57.1) 19 (45.2)

No 32 (50.8) 9 (42.9) 23 (54.8)

Genital injury 1.14 0.32-3.98 0.831

Yes 14 (22.2) 5 (23.8) 9 (21.4)

No 49 (77.8) 16 (76.2) 33 (78.6)

Vaginal discharge 1.47 0.51-4.25 0.472

Yes 37 (58.7) 11 (52.3) 26 (61.9)

No 26 (41.3) 10 (47.7) 16 (38.1)

VDRL test during prenatal care 2.28 0.67-7.75 0.182

Yes 47 (78.3) 14 (66.7) 33 (84.6)

No 13 (21.7) 7 (33.3) 6 (15.4)

VDRL titer 0.58 0.19-1.79 0.352

≤1:4 27 (57.4) 10 (52.6) 17 (60.7)

≥1:8 20 (42.6) 9 (47.4) 11 (39.3)

Rapid test during prenatal care 0.50 0.15-1.64 0.254

Yes 40 (66.7) 16 (76.2) 24 (61.5)

No 20 (33.3) 5 (23.8) 15 (38.5)



Ribeiro et al.

Rev Inst Med Trop São Paulo. 2020;62:e82Page 6 of 9

No newborns showed alterations in the X-rays of 
long bones. The CSF analyses showed that 42.8% 
(9/21) of neurosyphilis cases had high protein  
(> 150 mg/dL), 28.6% (6/21) had a high number of leukocytes  
(>25 leukocytes/mm3 CSF) and 28.6% (6/21) showed a 
positive VDRL test (Table 3). The clinical complications in 
newborns were 12.7% (8/63) of low birth weight and 34.9% 
(22/63) of prematurity. In addition, 95.2% (20/21) of the 
cases and 28.5% (12/42) of the controls were hospitalized. 
The newborns with neurosyphilis were hospitalized 
for treatment for a minimum of ten days. Each case of 
neurosyphilis spent at least US$ 64.21 with treatment 
(Brazilian reals were converted to U.S. dollars using the 
quotation of 09/28/2018, being R$ 4.03 = 1.00 US$), and 
R$ 81.72 per day with hospitalization. Thus, the health 
system spent around US$ 881,48 on each patient with 
neurosyphilis.

DISCUSSION

In this study, we evaluated cases of neurosyphilis in 
Brazilian newborns. The results showed that most pregnant 
women received prenatal care and were diagnosed with 
syphilis during this period (treponemal test during prenatal 
care, p = 0.053). Although 80.8% pregnant women were 
treated with penicillin, only 46.8% of their partners received 
the treatment. Thus, inadequate treatment, mainly of sexual 
partners, may favor the vertical transmission of T. pallidum 
in pregnant Brazilian women. The alarming rise in syphilis 
cases in Brazil has become a serious public health problem, 
mainly due to severe complications resulting from the 
transmission of the infection to the fetus. However, 
improving the quality of health services to prevent the 
vertical transmission of T. pallidum in Brazilian pregnant 
women is still a challenge16. Our study identified a higher 

Variable
Total

n = 63
Case
n = 21

Control
n = 42

OR 95% CI p value

HIV serological test during prenatal care 0.34 0.03-3.12 0.325

Yes 54 (90) 20 (95.2) 34 (87.2)

No 6 (10) 1 (4.8) 5 (12.8)

HIV serology 1.18 0.10-13.99 0.892

Reactive 3 (5.6) 1 (5) 2 (5.9)

Non-reactive 51 (94.4) 19 (95) 32 (94.1)

Treponemal test during prenatal care 5.05 0.97-26.17 0.053

Yes 15 (31.9) 2 (12.5) 13(41.9)

No 32 (68.1) 14 (87.5) 18 (58.1)

Number of children 1.62 0.55-4.73 0.375

≤2 29 (46) 8 (38.1) 21 (50)

≥3 34 (54) 13 (61.9) 21 (50)

Type of delivery 2.64 0.89-7.76 0.077

VB 34 (54) 8 (38.1) 26 (61.9)

CS 29 (46) 13 (61.9) 16 (38.1)

Diagnosis of syphilis during pregnancy 0.88 0.26-2.97 0.839

Yes 47 (74.6) 16 (76.1) 31 (73.8)

No 16 (25.4) 5 (23.9) 11 (26.2)

Treatment with penicillin 0.96 0.20–4.48 0.960

Yes 38 (80.8) 13 (81.2) 25 (80.6)

No 9 (19.2) 3 (18.8) 6 (19.4)

VDRL test (monthly) 0.330

Yes 4 (8.6) 0 (0) 4 (13.4)

No 43 (91.4) 17 (100) 26 (86.6)

Sexual partner treated 0.76 0.19-2.97 0.702

Yes 22 (46.8) 7 (50) 15 (45.5)

No 25 (53.2) 7 (50) 18 (54.5)

CS = cesarean section; VB = vaginal birth; STI = sexually transmitted infections.

Table 2 - Obstetric, prenatal and maternity health care for syphilis in pregnant women at the University Hospital of Dourados, Mato 
Grosso do Sul State (cont.).
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incidence rate of congenital syphilis than reported in other 
studies17-21. In addition, we showed that socio-economic 
variables, such as low income and poor education were 
frequent in this population, in agreement with those reported 
in the USA, China and Argentina22-24, possibly reflecting 
inequalities in self-care, as well as difficulties to access and 
perform follow-ups in health services. 

Although health services adopt disease control 
measures for vulnerable groups such as the one of pregnant 
women14,15, they are insufficient to eliminate neurosyphilis. 
An untreated sexual partner is also associated with 
neurosyphilis, so that the exclusive treatment of pregnant 
women seems to be insufficient in reducing the incidence 
of congenital syphilis and neurosyphilis, thus reflecting a 
flaw in the follow-up. The treatment of sexual partners is 
vital for the interruption of the transmission chain and to 
avoid reinfection of pregnant women, considering that the 
use of condoms is uncommon25,26. Therefore, among the 
efforts to reduce the neurosyphilis cases, the treatment of 
the sexual partners cannot be neglected during the process of 
follow-up of pregnant women. Besides, condom use during 
prenatal care needs to be reinforced by health services as a 
way to identify strategies of negotiation with sexual partners 
to avoid permanent reinfection. 

From the total of 21 reported cases of neurosyphilis, 
only 13 pregnant women and seven sexual partners were 
treated with penicillin. The exposure time of the fetus to 
T. pallidum may be responsible for the adverse outcomes in 
the newborns, as prenatal health and maternal vulnerability 
significantly impact the transplacental transmission of 
T. pallidum to the fetus. The delay in initiating treatment 
increases the exposure time of the fetus to T. pallidum and 
this is one of the critical factors determining the severity of 
the complications in syphilis27. Although the disease has a 
simple diagnosis and treatment14, our results indicate that 
the control of the transmission of this agent remains an 
unresolved challenge.

Most cases of neurosyphilis were hospitalized for 
treatment during a minimum of ten days, increasing 
the risks of exposure of the newborns to nosocomial 
infections. In addition, hospitalization represents high 
costs of at least US$ 881,48 per case to the health system. 
However, these expenses could be reduced with proper 
prenatal care including the diagnosis and appropriate 
treatment of pregnant women and their sexual partners. 
In this study, 19 of 21 cases of neurosyphilis were 
asymptomatic. The most frequent alteration in the CSF 
was high protein levels. Moreover, the majority of cases 

Table 3 - Complications in the newborns evaluated in this study. 

Variables
Total

n = 63
Case
n = 21

Control
n = 42

OR  95% CI p value

VDRL titer 0.58 0.20-1.71 0.330

≤ 1:4 33 (52.4) 13 (61.9) 20 (47.6)

≥ 1:8 30 (47.6) 8 (38.1) 22 (52.4)

Hospitalization 49.99 6.02-415.29 0.003

Yes 32 (50.8) 20 (95.2) 12 (28.6)

No 31 (49.2) 1 (4.8) 30 (71.4)

Symptomatic syphilis 1.36 0.21-8.89 0.743

Yes 5 (7.9) 2 (9.5) 3 (7.1)

No 58 (92.1) 19 (90.5) 39 (92.9)

Low birth weight 4.06 0.86-19.04 0.075

Yes 8 (12.7) 5 (23.8) 3 (7.1)

No 55 (87.3) 16 (76.2) 39 (92.9)

Prematurity 2.27 0.76-6.73 0.138

Yes 22 (34.9) 10 (47.6) 12 (28.6)

No 41 (65.1) 11 (52.4) 30 (71.4)

CSF abnormality 

Protein (> 150 mg/dL) 9 (42.8) 9 (42.8) 0

Leukocytes (> 25 white blood cells/mm³) 6 (28.6) 6 (28.6) 0

Reagent VDRL 6 (28.6) 6 (28.6) 0
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of neurosyphilis in newborns were asymptomatic; the 
symptoms generally appeared later and were related to 
impaired neuropsychomotor development, which may lead 
to irreversible sequelae28. Due to the severe complications 
of neurosyphilis, maternal screening, and appropriate 
treatment during prenatal care are extremely important to 
reduce the number of T. pallidum infections in the fetus. 
Despite these results, there were some limitations in this 
study. Firstly, the total number of pregnant women with 
syphilis treated at the University Hospital in 2017 was 
199 cases. However, only 63 pregnant women who gave 
birth to newborns infected with T. pallidum accepted to 
participate in the study. 

The results of this study indicate that the control of 
the neurosyphilis remains an unresolved challenge. Late 
diagnosis of maternal syphilis and inadequate treatment 
and follow-up of sexual partners showed failures to 
provide proper prenatal care. Moreover, the high number 
of newborns hospitalized due to syphilis complications, 
increased, generating more spending to the Brazilian unified 
health system. For a more effective control of syphilis 
in pregnant women, treatment should be prioritized by 
health managers and professionals. Although the treatment 
of syphilis is inexpensive, some challenges need to be 
overcome to implement the guidelines of the Ministry 
of Health and the WHO guidelines to provide adequate 
treatment to pregnant women and their sexual partners. 
In addition, more studies are needed to identify possible 
obstacles faced by public health service professionals 
toward the effective management and control of syphilis 
in pregnant women. 
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