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ABSTRACT
Introduction: The aim of this study was to establish the incidence rates of congenital syphilis in the South Region of Brazil from 
2001 to 2009. Methods: Temporal ecological and descriptive study based on the cases recorded by the System of Information of 
Notifi able Diseases. Results: The incidence of congenital syphilis has been increasing in the South Region of Brazil since 2004; 
the highest incidence rates were in women who received prenatal care (113.5 new cases per 100,000 births, p<0.001), who were 
diagnosed with syphilis at pregnancy (69.8 new cases per 100,000 births, p=0.001), and whose partner did not undergo treatment 
for syphilis (53.1 new cases per 100,000 births, p=0.001). Conclusions: The population of the present study mostly consisted of 
adult black women with low educational levels who attended prenatal care, who were diagnosed with syphilis during pregnancy, 
and whose partners were not treated for syphilis. Based on these results, actions are recommended to reduce the incidence of 
this disease, which is preventable by early diagnosis and appropriate treatment. The present was merely an ecological study; 
therefore, further investigations are necessary to elucidate the causes of these fi ndings. 
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Although syphilis is a fully preventable disease, it is still a 
relevant cause of death among newborn infants. Approximately 
2.65 million stillbirths occur every year, 98% of which are in 
developing countries. Among live births, most syphilis-related 
deaths occur within the fi rst week of life1.

Syphilis is a chronic systemic infectious disease caused by 
Treponema pallidum, a spirochete bacterium with sexual and 
vertical transmission resulting in the acquired and congenital 
forms of disease, respectively2. Congenital syphilis occurs due 
to hematogenous spread of T. pallidum from an infected or 
inappropriately treated pregnant woman to the fetus3. When 
mothers exhibit genital lesions at delivery, direct mother-to-child 
transmission of bacteria may occur. Untreated, the progression of 
syphilis is characterized by stages of active and latent disease and 
represents a public health concern in many developing countries4.

Congenital syphilis exhibits variable behavior in different 
countries. Approximately one million pregnant women become 

infected every year, with 27/100,000 live births exhibiting 
congenital syphilis, 46/100,000 pregnancies ending in unintended 
abortion or perinatal death, and 2,700/100,000 live births being 
preterm or exhibiting low birth weight5-7. According to the 
Pan American Health Organization the incidence of congenital 
syphilis in the Americas is approximately 1,200/100,000 live 
births8. In the United States, the incidence was 8.8/100,000 live 
births in 20049. The incidence of congenital syphilis has increased 
in Russia10. In Brazil, an average of approximately 4,000 new cases 
of congenital syphilis are reported every year, corresponding to 
an incidence of 160/100,000 live births. Taking underreporting 
into consideration, 12,000 new cases are estimated to occur 
every year, increasing the incidence to 400/100,000 live births4.

Congenital syphilis is a marker of the quality of mother-
child care, as the risk of transplacental transmission is 
effectively reduced when diagnosis and clinical/therapeutic 
management are appropriate. Despite the low cost of treatment 
and the wide availability of simple preventive technologies, 
congenital syphilis is still a signifi cant cause of child morbidity, 
morbidity, and perinatal death - especially related to the fetal 
component2,3. Therefore, the current annual incidence of disease 
has no justifi cation, and interventions aimed at increasing the 
coverage of screening, treatment, and prevention of syphilis 
during pregnancy should be prioritized. For that purpose, the 
true extension and the particularities of the problem should be 
thoroughly investigated. The aim of the present study was to 
establish the incidence of congenital syphilis in the South Region 
of Brazil in the period from 2001 to 2009.
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METHODS

The present investigation was a temporal ecological and 
descriptive study that was approved by the human research 
ethics committee of the institution where it was conducted 
(protocol 281/2011). We used Chapter I of the 10th revision 
of the International Statistical Classifi cation of Diseases and 
Related Health Problems (ICD-10), which includes congenital 
syphilis (A50).

The study population comprised all cases of congenital 
syphilis in the South Region of Brazil (i.e., States of Paraná, 
Santa Catarina, and Rio Grande do Sul) that were reported to 
the System of Information of Notifi able Diseases (Sistema de 
Informação de Agravos de Notifi cação - SINAN) from 2001 
to 2009, available through the Department of Informatics of 
the Unifi ed Health System (Departamento de Informática 
do Sistema Único de Saúde - DATASUS). The data on births 
were collected from the System of Information on Live Births 
(Sistema de Informações sobre Nascidos Vivos - SINASC).11 
Historical series were elaborated from 2001 to 2009 because 
notifi ed cases of congenital syphilis were available for that 
period through SINAN. 

The following variables were assessed: ethnicity, gender, 
area of residence, maternal educational level, maternal age 
range, children’s age range, prenatal care attendance, fi nal 
diagnosis, diagnosis at pregnancy, and treatment of partners. 

The following ethnic categories were used: white, black, 
Asian, brown-skinned, and Indian. Gender was categorized as 
male or female. The notifi ed cases were stratifi ed according to 
urban or rural area of residence.

The educational level was stratifi ed based on the number 
of years of formal school attendance, as follows: none, one to 
three years, four to seven years, eight to 11 years, and 12 or 
more years. As a function of the differences in the categories 
used by SINAN before and after 2006, the following groupings 
were considered for analysis in the present study: individuals 
with no education together with the illiterate; the category 
one to three years of education included all individuals who 
attended elementary school but did not complete grade four; the 
category four to seven years of education included individuals 
who completed elementary school grade four and those who 
attended grades fi ve to eight, having completed an elementary 
education or not; the category eight to 11 years of education 
included individuals who either partially attended or completed 
secondary education; and category 12 or more years of education 
included individuals who either partially attended or completed 
a higher education. 

The following child age-range categories were included in 
SINAN: up to six days old, seven to 27 days old, 28 days to less 
than one year old, one year old (12 to 23 months), two to four 
years old, and fi ve to 12 years old. Because the incidence of 
disease cases among children older than six days was low, the 
variable age was dichotomized as up to six days old and more 
than six days old. 

The variable maternal age was stratifi ed as follows: 15 to 
19 years old, 20 to 24 years old, 30 to 34 years old, 35 to 
39 years old, 40 to 44 years old, and 45 to 49 years old. Only data 
for the period from 2001 to 2006 were available through SINAN. 
For the purpose of comparison with other studies, this variable 
was also stratifi ed as less than 30 and greater than 30 years old. 

The variable prenatal care attendance was categorized as 
follows: yes (attended prenatal care) and no (did not attend 
prenatal care). However, because prenatal care attendance is 
stratifi ed in SINASC as a function of the number of visits made, 
we chose to defi ne non-attendance as having made zero to six 
visits, and attendance was defi ned as having made seven or 
more visits.

Relative to the variable fi nal diagnosis, congenital syphilis 
was classified as recent, late, syphilis-related stillbirths/
abortions. The variable diagnosis at pregnancy was categorized 
as yes (mothers who were diagnosed with syphilis during 
pregnancy) and no (mothers who were not diagnosed with 
syphilis during pregnancy). As a function of differences in the 
categories used by SINAN before and after 2006, the following 
classifi cations were considered for analysis in the present study: 
the category yes included all women who were diagnosed with 
syphilis during pregnancy or at birth/curettage, and the category 
no included all women who were diagnosed with syphilis after 
delivery and those who were never diagnosed with syphilis. The 
variable treatment of partner was categorized as yes or no. It is 
noteworthy that the data for this variable were only available 
for years 2007 to 2009. 

The absolute and relative frequencies of the data corresponding 
to all the variables were calculated. The raw incidence rate was 
calculated by dividing the number of recorded cases by the 
number of live births correlated with the selected variable at the 
same place and period, multiplied by 100,000. The standardized 
proportional incidence ratio was calculated for the variables 
ethnicity, gender, maternal age range, maternal educational 
level, and prenatal care attendance because these data were made 
available by SINAN and SINASC in DATASUS.

Data tabulation and access to SINAN were performed using 
the software TabNet, which is available for online access at 
DATASUS, and TabWin version 3.6 (Datasus, Brasília, Distrito 
Federal, Brazil). Both the indicators and descriptive statistical 
analysis were developed using Microsoft Excel 2007 and 
the Statistical Package for the Social Sciences - SPSS (IBM 
company, Armonk, New York, United States), version 17. 
The signifi cance level was established as α=0.05 with a 95% 
confi dence interval (CI). 

The normality of the distribution of quantitative data 
was assessed by the Shapiro-Wilk test. One-way analysis of 
variance (ANOVA) followed by Tukey’s post-hoc test was used 
to compare the means calculated for the variables ethnicity, 
maternal education level, area of residence, maternal age range, 
and fi nal diagnosis. Student’s t-test for independent samples was 
used to compare the means calculated for the variables gender, 
(dichotomized) maternal age range, (dichotomized) children’s 
age range, prenatal care attendance, diagnosis at pregnancy, and 
treatment of partners.
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RESULTS

From 2001 to 2009, 3,240 cases of congenital syphilis were 
reported in the South Region of Brazil, which corresponded 
to an average incidence of 94.0±28.4 cases per 100,000 live 
births. The characteristics of the investigated population are 
described in Table 1. 

The average incidence by state was 57.1±10.7 cases per 
100,000 live births in Paraná, 33.7±16.7 cases per 100,000 live 
births in Santa Catarina, and 170.2±70.1 cases per 100,000 live 
births in Rio Grande do Sul. A signifi cant difference was found 
in the incidence of congenital syphilis among these three states, 
being highest in Rio Grande do Sul (p<0.001), with a peak in 
2008 (290.1 cases per 100,000 live births) and a decrease of 
6.4% in 2009. Although the results appear indicative of an 
association, the average incidences in Paraná and Santa Catarina 
were not signifi cantly different (p= 0.478). Paraná exhibited two 
peaks of incidence, one in 2003 (64.2 cases per 100,000 live 
births) and the other in 2008 (70.2 cases per 100,000 live births), 
an 8.3% increase. In Santa Catarina, the peak incidence was 
in 2004 (52.6 cases per 100,000 live births) and the minimum 
incidence in 2002 (11.7 cases per 100,000 live births). Regarding 
the South Region of Brazil as a whole, the peak incidence of 
congenital syphilis occurred in 2008 (143.5 cases per 100,000 
live births), with a progressive increase of 11.8% from 2004 to 
2008, followed by a slight decrease of 4.87% in 2009. 

A statistically signifi cant association was found between 
the incidence of congenital syphilis and the area of residence. 
The incidence of congenital syphilis was higher in urban areas 
compared with rural areas (p<0.001). In urban areas, the highest 
number of cases was reported in 2008 (480 cases, 16.1%). In 
rural areas, the highest incidence (17.1%, 19 cases) was in 2008.

The Figure 1 shows that a statistically signifi cant association 
(p=0.010) was found between ethnicity and the incidence of 
congenital syphilis: it was higher among blacks (450.9±320.1 
cases per 100,000 live births) compared with whites (61.0±28.3 
cases per 100,000 live births). No other signifi cant association 
was found as a function of ethnicity. The peak incidence of 
congenital syphilis among blacks occurred in 2009 (1,003.6 cases 
per 100,000 live births), and the minimum occurred in 2004 
(175.0 cases per 100,000 live births). The highest number of cases 
among whites was recorded in 2008 (102.5 cases per 100,000 
live births), and the lowest occurred in 2001 (13.0 cases per 
100,000 live births). The peak incidence of congenital syphilis 
among Asians, brown-skinned individuals, and Indians occurred 
in 2008 (1,304.4 cases per 100,000 live births), 2009 (252.6 cases 
per 100,000 live births), and 2007 (316.8 cases per 100,000 live 
births), respectively. The lowest number of cases among brown-
skinned individuals was recorded in 2001 (54.3 cases per 100,000 
live births), whereas no cases were recorded among Asians in 
2001, 2007, and 2009 or among Indians in 2001, 2002, and 2004.

The average incidence of syphilis-related stillbirths/abortions 
(2.2±1.6 cases per 100,000 live births) was signifi cantly lower 
(p<0.001) compared with the record of recent congenital syphilis 
cases (83.8±24.7 cases per 100,000 live births). The latter, 

in turn, was signifi cantly higher (p<0.001) compared with the 
average incidence of late congenital syphilis (0.8±0.8 cases 
per 100,000 live births). No signifi cant difference was found 
between the average incidence of late congenital syphilis and 
syphilis-related stillbirths/abortions (p=0.978). The incidence 
of recent congenital syphilis exhibited a 35.8% increase from 
2001 to 2003, followed by a decrease of 16.2% in 2004 and a 
new increase of 66.5% from 2005 to 2009. 

No signifi cant difference (p=0.572) was found in the average 
incidence of congenital syphilis between males (86.5±28.2 cases 
per 100,000 live births) and females (93.6±23.7 cases per 
100,000 live births). 

A statistically signifi cant association (p<0.001) was found 
with the variable age: the incidence of congenital syphilis was 
higher among infants up to six days old (87.6±28.5 cases per 
100,000 live births) compared with older children (1.3±1.4 cases 
per 100,000 live births). 

Although the results related to the variable maternal age 
seemed suggestive of a difference, it was not statistically 
signifi cant (p=0.427). However, analysis of the dichotomized 
variable revealed a signifi cantly greater incidence (p=0.021) 
of congenital syphilis among mothers older than 30 years 
(109.4±67.1 cases per 100,000 live births) compared with 
younger mothers (72.2±12.9 cases per 100,000 live births). 

The average incidence of congenital syphilis was signifi cantly 
higher (p<0.001) among the mothers with one to three years of 
education (245.2±177.3 cases per 100,000 live births) compared 
with those with eight to 11 years (39.1±13.0 cases per 100,000 
live births) and 12 or more years of education (8.2±4.3 cases per 
100,000 live births). Although these results seemed suggestive of 
a difference in the average incidence rates between the mothers 
with one to three and those with four to seven years of education, 
the difference was not statistically signifi cant (p=0.109). The 
average incidence of congenital syphilis was also higher among 
the illiterate mothers (339.4±118.8 cases per 100,000 live births) 
compared with those with four to seven years of education 
(123.8±83.5 cases per 100,000 live births, p=0.001), eight to 
11 years (39.1±13.0 cases per 100,000 live births, p<0.001), 
and 12 or more years (8.2±4.3 cases per 100,000 live births, 
p<0.001). Although the results seemed suggestive of a difference 
in the average incidence rates between the illiterate mothers 
and the ones with one to three years of education (245.2±177.3 
cases per 100,000 live births), the difference was not statistically 
signifi cant (p=0.310). In the mothers with one to three years of 
education, the incidence of congenital syphilis decreased by 
74.2% from 2001 to 2004, then increased 112.4% from 2004 
to 2005 and 312.8% from 2007 to 2009.

The average incidence of congenital syphilis exhibited 
a signifi cant difference (p<0.001) between the women who 
attended prenatal care and those who did not, being higher in 
the former (113.4±24.1 cases per 100,000 live births) compared 
with the latter (44.3±31.6 cases per 100,000 live births) 
(Figure 2). Among the women who attended prenatal care, the 
incidence of congenital syphilis increased by 12% from 2001 
to 2003, followed by a decrease of 31.9% from 2003 to 2004, 
an increase of 53.1% from 2005 to 2008, and another decrease 
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TABLE 1 - Characteristics of the studied population.

 2001-2003 2004-2006 2007-2009

Variable n = 919 n = 911 n = 1,410

State of residence   

Paraná 273 29.7 240 26.3 289 20.5

Santa Catarina 48 5.2 121 13.3 88 6.2

Rio Grande do Sul 598 65.1 550 60.4 1,033 73.3

Area of residence   

urban 836 91.0 843 92.5 1,307 92.7

rural 38 4.1 37 4.1 36 2.6

Age range   

up to 6 days old 827 90.0 851 93.4 1,338 94.9

older than 6 days old 91 9.9 60 6.6 72 5.1

Ethnicity    

white  398 43.3 595 65.3 927 65.7

black 74 8.1 87 9.6 202 14.3

asian 4 0.4 4 0.4 3 0.2

brown-skinned 48 5.2 101 11.1 140 9.9

indian 2 0.2 4 0.4 8 0.6

Gender   

male 423 46.0 426 46.8 676 47.9

female 480 52.2 455  50.0 644 45.7

Final diagnosis   

recent congenital syphilis 781 85.0 88 96.7 1,225 86.9

late congenital syphilis 17 1.9 4 0.4 8 0.6

syphilis-related stillbirths/abortions 20 2.2 26 2.9 29 2.1

Maternal age range   

<30 years old 619 72.6 619 68.6 --

≥30 years old 234 27.4 284 31.5 --

Prenatal care   

yes 736 80.1 782 85.8 1,127 79.9

no 117 12.7 116 12.7 249 17.7

Partner treatment   

yes 221 24.1 167 18.3 227 16.1

no 387 42.1 578 63.5 857 60.8

Maternal educational level   

none 49 5.3 35 3.8 28 2.0

1 to 3 years 232 25.2 114 12.5 187 13.3

4 to 7 years 239 26.0 393 43.1 718 50.9

8 to 11 years 171 18.6 169 18.6 190 13.5

12 and more years 14 1.5 23 2.5 11 0.8

Diagnosis at pregnancy   

yes 597 65.0 597 65.5 1,198 85.0

no 196 21.3 271 29.8 158 11.2

Serafi m AS et al - Congenital syphilis in the South Region of Brazil
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FIGURE 1 - Incidence rate of congenital syphilis per ethnicity.
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FIGURE 2 - Incidence rate of congenital syphilis per maternal educational level.

of 9.7% from 2008 to 2009. Among the women who did 
not attend prenatal care, the incidence of congenital syphilis 
exhibited two rises, one from 2001 to 2003 (82.7%) and the 
other from 2006 to 2009 (164.2%), whereas the period from 
2004 to 2005 exhibited a fall of 23.8% relative to 2003. 
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FIGURE 3 - Incidence rate of congenital syphilis per diagnosis at pregnancy.

The Figure 3 shows the average incidence of congenital 
syphilis was signifi cantly higher (p=0.001) among the cases with 
diagnosis during pregnancy (69.7±30.7 cases per 100,000 live 
births) compared with those not diagnosed during pregnancy 
(17.6±6.6 cases per 100,000 live births). The peak incidence 
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of congenital syphilis in the women diagnosed during pregnancy 
occurred in 2008 (123.8 cases per 100,000 live births), and the 
minimum occurred in 2004 (42.0 cases per 100,000 live births). With 
respect to the cases without diagnosis at pregnancy, the peak incidence 
was recorded in 2006 (30.3 cases per 100,000 live births), and the 
minimum was recorded in 2007 (8.5 cases per 100,000 live births). 

A statistically signifi cant association (p=0.001) was found 
between the incidence of congenital syphilis and the variable 
treatment of partner (Figure 4). The average incidence of the 

disease was higher among the cases in which the mother’s 
partner was not treated for syphilis (53.1±21.4 cases per 100,000 
live births). In that population of women, the average incidence 
of syphilis increased by 225% from 2002 to 2008, followed 
by a decrease of 12.4% from 2008 to 2009. In the population 
of women whose partners were appropriately treated for 
syphilis (17.7±5.1 cases per 100,000 live births), the incidence 
rates varied during the investigated period, with a peak in 2008 
(29.3 cases per 100,000 live births).
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FIGURE 4 - Incidence rate of congenital syphilis per partner treatment.

DISCUSSION

The aim of the present study was to investigate the incidence 
of congenital syphilis in the South Region of Brazil from 2001 to 
2009. The incidence averaged 94 new cases per 100,000 births 
and progressively increase from 2004 onwards. Our fi ndings 
corroborate the results of an ecological study conducted by the 
Inter-Agency Network for Health Information for the period 
from 1998 to 2005, which found a 81.9% increase in the average 
incidence of the disease from 1999 to 200512.

The highest incidence in this study occurred in urban areas 
(p<0.001), as was also found in a nationwide temporal study 
conducted through the Family Health Strategy for the period 
from 2001 to 200813. These fi ndings might indicate that the 
identifi cation of cases occurs more comprehensively in urban 
areas compared with rural areas, as a function of the large regional 
distances in rural areas that cause many cases of syphilis occurring 
during pregnancy to go undiagnosed or unreported. Obviously, 
undetected cases will not be treated and nor will the women’s 
partners; thus, one should systematically consider the possibility 
of treatment failure and of cases in pregnant women who do not 
attend prenatal care. This fact once again indicates the relevance 
of prenatal care in the eradication of congenital syphilis.

No signifi cant difference was found in the incidence of 
congenital syphilis as a function of gender (p=0.572), which 
agrees with the results of a temporal study conducted in Portugal 
that assessed the period from 1993 to 2004 to identify risk factors 

for congenital syphilis14. Congenital syphilis is a disease with 
vertical transmission and is infl uenced by the maternal disease 
stage and by the length of fetal exposure, but not by gender15.

The present study found a higher incidence of congenital 
syphilis among blacks compared with all other ethnicities 
(p=0.010). This fi nding corroborates the results of a case-control 
study conducted in Belo Horizonte, Minas Gerais, Brazil, from 
2001 to 2008, which found a greater incidence of the disease 
among black and brown-skinned mothers (odds ratio [OR]: 
2.1; 95% CI: 1.5-2.8) compared with all other ethnicities16. 

Despite the global initiative to eradicate congenital syphilis 
launched by the World Health Organization (WHO) in 2007, 
the situation showed little change fi ve years later; thus, the 
results of some studies suggest that ethnicity is not necessarily 
associated with the incidence of disease, which instead appears 
to be associated with socio-demographic factors. In addition, 
appropriate prenatal care targeting the control of syphilis might 
reduce the incidence of syphilis-related stillbirths and perinatal 
deaths by 50%17.

In a temporal study that included 2,145 Brazilian puerperal 
women admitted to maternity hospitals for delivery or curettage 
from 1999 to 2000, non-white ethnicity was associated with a 
greater risk of not being diagnosed during pregnancy18. One 
case-control study conducted in Porto Alegre in 1998-2000 
disclosed the relevance of certain socioeconomic characteristics 
(black ethnicity and low maternal educational level) as risk 
factors for congenital syphilis following adjustment for the 
variables representing access to prenatal care. Thus, although 

Serafi m AS et al - Congenital syphilis in the South Region of Brazil
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the fact that women under highly vulnerable conditions tend to 
attend few prenatal care visits is well established, this pattern 
might be due to factors that are not associated with prenatal 
care and that cause social inequalities to be associated with 
different risks of congenital syphilis19. Such factors include the 
following: insuffi cient transportation resources to laboratories 
and healthcare centers; a lack of social support, particularly from 
the women’s partners; and unsafe sex practices, which increase 
the risk for recurrent T. pallidum infections20.

Our study found an inverse relationship between maternal 
educational level and the incidence of congenital syphilis. This 
fi nding agrees with the results of a temporal study conducted in 
Brazil targeting the period from 1999 to 2000, in which women 
with less than eight years of education and income equivalent 
to less than three times the minimum wage and single women 
were less likely to be screened for congenital syphilis and 
for infection with the human immunodefi ciency virus (HIV) 
during pregnancy. These socio-demographic factors might 
denote greater vulnerability in the investigated population 
and represent markers of poor access to screening tests and 
healthcare services18. A cross-sectional study that included 702 
pregnancies assisted at the General Hospital of University of 
Caxias do Sul, Brazil, from 2000 to 2001 found that the higher 
the maternal educational level, the earlier the onset of prenatal 
care and the larger the number of prenatal care visits attended21.

Disproportionate concentrations of congenital syphilis 
among the offspring of women belonging to the most vulnerable 
groups (blacks, individuals with low educational levels, and 
individuals with low socioeconomic levels) have been identifi ed 
not only in Brazil18 but also in other countries, such as the United 
States22,23. These fi ndings might suggest inequalities in access 
to preventive measures. 

Regarding maternal age, our study revealed that the average 
incidence of congenital syphilis was higher among women older 
than 30 years compared with the younger women (p=0.021). This 
fi nding contrasts with the results of previous studies24. Although 
adolescence is generally considered a relevant risk factor for 
the acquisition of sexually transmitted diseases, including 
syphilis, this fi nding was not observed in the present study25.

The average incidence of congenital syphilis was higher 
among the women who attended prenatal care compared 
with those who did not (p<0.001). A cross-sectional study 
that assessed 2,145 Brazilian puerperal women admitted to 
maternity hospitals for delivery or curettage from 1999 and 2000 
investigated missed opportunities for preventing congenital 
syphilis as a consequence of having had no testing. That study 
found that congenital syphilis had a prevalence of 41.2%, that 
15% of the women with a missed prevention opportunity attended 
fewer than four prenatal care visits, and that late onset and early 
discontinuation of prenatal care attendance were more common 
among the unscreened women (42% and 16%, respectively)18.

The higher incidence of congenital syphilis among the 
mothers who attended prenatal care compared with those 
who did not might be explained by the fact that establishing a 
diagnosis is no guarantee of receiving appropriate treatment. 
Several authors observed that a lack of prenatal care is most 

relevant among the factors associated with high prevalence rates 
of congenital syphilis. A cross-sectional study conducted in 
Fortaleza, Ceará, Brazil, from May to October 2008 found that, 
although most (85.2%) participants had access to prenatal care 
(5.8 visits on average), the prevalence of congenital syphilis was 
extremely high26. Those fi ndings further reinforce the notion that 
prenatal care should be assessed as a function of the number of 
medical visits and that the quality of care should also be taken 
into consideration27.

In the present study, the incidence of congenital syphilis 
was higher among the women diagnosed with syphilis during 
pregnancy (p=0.001). In addition to a lack of or inadequate 
treatment, this fi nding might have been due to the healthcare 
providers’ neglect to provide safe sex education (e.g., in the use 
of condoms) during or after treatment or to the women’s lack of 
adherence to such advice, which would make them susceptible 
to reinfection following the end of appropriate treatment28.

Consequently, the lack of partner treatment is a relevant 
indicator of the diffi culties women face in receiving appropriate 
treatment (as recommended by the Health Ministry) and of the 
risk of reinfection experienced by women despite appropriate 
treatment during pregnancy. Notably, not all pregnant women 
have stable partners, and SINAN does not make this information 
available. Were all pregnant women screened and all those with 
positive results treated with benzathine penicillin before pregnancy 
week 28, the rate of syphilis-related stillbirths or neonatal deaths 
could be reduced. Considering the high cost of treating congenital 
syphilis and the fact that the cost of preventive intervention is 
one of the lowest among all collective health actions, it is easy 
to understand why the cost/benefi t ratio of prevention is far 
more favorable than that of treatment. For instance, in Tanzania, 
the cost of screening is USD1.44 per woman, whereas the cost 
of treatment is USD20.00 per woman27. Therefore, screening 
women for syphilis is recommended in almost all countries, 
although it is not systematically performed, as our study reveals. 

In the present study, we found that the incidence of 
congenital syphilis was higher among the infants aged up 
to six days compared with older children (p<0.001). These 
results agree with the fi ndings reported by a retrospective 
study of 45 disease cases occurring from 2003 to 2005, based 
on the review of notifi cation forms and clinical records. This 
study found that 91.1% of the cases were notifi ed within fi ve 
days of birth, whereas an active search of the serology results 
(venereal disease research laboratory test-VDRL) allowed for 
retrospective notifi cation of four cases. The results indicated 
that no time was lost in the notifi cation of cases, which might 
also account for the results of the present study29.

The Health Ministry classifi es congenital syphilis based 
on the moment when the diagnosis is established, as follows: 
early diagnosis is classifi ed as occurring up to two years of age, 
and late diagnosis is classifi ed as occurring after two years of 
age. Although two-thirds of cases are asymptomatic at birth4, 

as established by a retrospective descriptive study conducted 
in the Sumaré micro-region of São Paulo, Brazil, targeting the 
period 2003-2005 (according to which 77.3% of the affected 
newborn infants were asymptomatic at birth)29, early diagnosis 
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is supported by several clinical fi ndings from data, including 
prematurity, bone disease, blood disease, mucocutaneous 
manifestations, liver enlargement, spleen enlargement, and 
neurosyphilis4. In our study, early congenital syphilis was 
predominant (p<0.01). One analysis of congenital syphilis cases 
conducted at Santa Casa do Pará Maternity Hospital in 1996 
found that 42.4% of newborns exhibited signs indicative of 
disease, among which prematurity (16.7%), liver enlargement 
(11.9%), and stillbirth (7.1%) were the most frequent30. On these 
grounds, a predominance of cases classifi ed as early congenital 
syphilis might denote high diagnostic effi cacy.

The aforementioned study conducted in the Sumaré micro-
region did not establish any mechanism to ensure the assessment 
of mothers after delivery or of the children who were infected 
after birth. The authors also found that the prenatal information 
recorded on the notifi cation forms and in the clinical records, 
which might have contributed to the late diagnoses of congenital 
syphilis, was poor29. Therefore, one should pay attention to 
records because inappropriate follow-up of newborn infants 
might lead to underdiagnosing late congenital syphilis.

The population of the present study mostly comprised adult 
black mothers with low educational levels who attended prenatal 
care, who were diagnosed with syphilis during pregnancy, and 
whose partners had not been treated for syphilis.

Incomplete notifi cation forms, underreporting, discrepancies 
in the data provided by SINAN and SINASC, and differences in 
the categories used by SINAN before and after 2006 represent 
some of the limitations of the present study.

Because the present investigation was merely an ecological 
study, further research is necessary to investigate the causes 
of these fi ndings. In addition, the impact of social inequities 
(e.g., inadequate prenatal care attendance, low maternal 
educational levels, black ethnicity) on the incidence of 
congenital syphilis calls attention to the relevance of actions 
aimed at reducing inequity and, consequently, the incidence of 
congenital syphilis, which is preventable by early diagnosis and 
appropriate treatment30. Moreover, hindrances to strategies for 
achieving appropriate prevention of mother-to-child transmission 
of syphilis deserve attention. Future studies might also approach 
the integration of the various types of healthcare services 
available for treating pregnant women, the surveillance and 
monitoring systems, the healthcare supply, human resources, 
and the lack of certain resources, such as diagnostic tests for 
congenital syphilis and related diseases.
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