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Abstract
Objective: To analyze the trend of notifications of gestational and congenital syphilis in Minas Gerais, Brazil, from 2009 

to 2019. Methods: This was an ecological time series study which took the state of Minas Gerais as its unit of analysis, based 
on data reported on the Notifiable Health Conditions Information System (SINAN). The Prais-Winsten autoregressive model 
was used to verify trends. Results: 20,348 cases of gestational syphilis and 11,173 cases of congenital syphilis were reported. 
Average percentage annual increase was 36.7% (95%CI 32.5;41.0), for gestational syphilis incidence rates, and 32.8% (95%CI 
28.0;37.8) for congenital syphilis incidence rates (p<0.001). Conclusion: The temporal trend analysis showed that gestational 
and congenital syphilis incidence rates had significant increasing trends, which may be related to inadequate treatment or 
failure to treat syphilis during pregnancy.

Keywords: Syphilis; Congenital Syphilis; Pregnant Women; Epidemiological Monitoring; Sexually Transmitted Diseases; 
Time Series Studies.
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Introduction

Sexually transmitted infections are a serious global 
public health problem which generates economic, 
social and health impacts.1 Global estimates show that 
approximately 2 million gestational syphilis cases occur 
worldwide annually,2 and if infected women are not 
treated, or inadequately treated, there is a 50% likelihood 
of their transmitting it to their child during pregnancy.3,4

In 2016, the estimated global prevalence of 
gestational syphilis was 0.7%, while for the region of the 
Americas it was 0.9%. High prevalence of gestational 
syphilis resulted in a congenital syphilis incidence rate 
of 473 cases per 100,000 live births worldwide.2

In 2020, in Brazil, 61,127 gestational syphilis cases 
were reported on the Notifiable Health Conditions 
Information System (SINAN), with a detection rate 
of 20.8 cases per 1,000 live births.5 The congenital 
syphilis incidence rate was 8.2 per 1,000 live births, 
while the congenital syphilis mortality rate was 5.9 
deaths per 1,000 live births in Brazil as a whole.5 It is 
noteworthy that the congenital syphilis incidence rate 
in the state of Minas Gerais was higher than the national 
rate (8.7 cases per 1,000 live births).5

Prevention of vertical transmission of syphilis is 
relatively simple, by means of rapid screening tests and 
serological tests during prenatal care and immediate 
treatment with injected benzathine penicillin. The 
newborn child of a syphilis-infected and adequately 
treated pregnant woman is not, in principle, considered 
to be a suspected case of congenital syphilis.6 
Congenital syphilis is a disease with high prevention 
potential; however, for prevention to be effective, 
infected pregnant women and their sex partners need 
to be diagnosed and treated during prenatal care.7

When vertical transmission of syphilis occurs during 
pregnancy, infection can lead to serious fetal outcomes 
during gestation,8 such as miscarriage, early fetal death, 
stillbirth, neonatal death, premature birth, low birth 
weight, and congenital syphilis.8 When syphilis affects 

pregnant women, prevalence of congenital syphilis 
is alarming, especially in low- and middle-income 
countries.8 In this context, Primary Health Care is an 
essential and strategic point of care in the fight against 
gestational and congenital syphilis, since it is the 
health service’s first level of care for pregnant women.9 
Through the longitudinal care it offers, Primary 
Health Care enables bonds to be formed between the 
health service and pregnant women, besides making 
it possible to change the epidemiological picture of 
gestational syphilis and congenital syphilis.9

Given this scenario, there is a need for a better 
understanding of the epidemiological profile of 
gestational syphilis and congenital syphilis in Minas 
Gerais, since studies based on data for that state are 
still incipient in the literature10,11 and often only focus 
on specific cities,3,11 such as its capital Belo Horizonte.3 
In addition, analyzing trends of gestational syphilis and 
congenital syphilis cases in Minas Gerais can contribute 
to better knowledge of the problem, with the aim of 
improving prevention of vertical transmission. Trend 
analysis can support the development of strategies for 
achieving the goal set by the World Health Organization 
(WHO) to reduce occurrence of congenital syphilis to 
less than 50 cases per 100,000 live births by 2030 in 
80% of member countries.12

The objective of this study was to analyze the trend 
of notifications of gestational and congenital syphilis in 
the state of Minas Gerais, Brazil, from 2009 to 2019.

Methods

This was an ecological time series study of 
gestational syphilis e congenital syphilis cases notified 
on the SINAN system between 2009 and 2019, taking 
the state of Minas Gerais as the unit of analysis.

Minas Gerais is comprised of 853 municipalities spread 
over 586,528 km2. In 2019 it had population of 21,168,791 
inhabitants and is Brazil’s second most populous state.13,14 
The Minas Gerais Health Regionalization Master Plan 
divides the state into 14 health macro-regions, with the 
objective of organizing and planning health care in 
their respective areas of coverage.15

The data on gestational syphilis and congenital 
syphilis cases were obtained via the Information 
Technology Department of the Brazilian National 
Health System (DATASUS) and tabulated using 
TABNET, a public domain Ministry of Health tabulator, 

Analyzing trends of gestational syphilis 
and congenital syphilis cases can 
contribute to better knowledge of the 
problem, with the aim of improving 
prevention of vertical transmission.
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which allows data to be tabulated and cross-checked 
in a fast and safe way.16

The data obtained from DATASUS were retrieved from 
the website http://indicadoressifilis.aids.gov.br/,17 applying 
a filter for state-level data and using the subcategory ‘state 
of Minas Gerais’. The data were exported from DATASUS, 
via TABNET, on October 14th 2020.

The indicators analyzed were the Minas Gerais 
gestational syphilis and congenital syphilis incidence 
rates. However, it should be noted that gestational 
syphilis and congenital syphilis incidence rates for 
2019 were not included as they were not yet available 
at the website where this information is held, i.e. 
http://indicadoressifilis.aids.gov.br/.17 The method 
used by the SINAN system to calculate incidence rates 
is described below:

a) To calculate the gestational syphilis incidence 
rate, the number of cases notified or confirmed in 
pregnant women in Minas Gerais is divided by the 
number of live births in the state and then multiplied 
by 1,000.

b) To calculate the congenital syphilis incidence 
rate, SINAN takes the number of new cases of congenital 
syphilis in Minas Gerais per year, divided by the number 
of live births in the state in the same year and then 
multiplied by 1,000.

We also analyzed the variables related to the 
information provided on the gestational syphilis and 
congenital syphilis notification forms, by means of 
absolute and relative frequencies of case notifications 
in Minas Gerais, according to their characteristics 
and categories. It should be noted that the ‘missing’ 
category was included in the ‘unknown’ category of 
each variable. The following variables were analyzed:  

a) Sociodemographic characteristics
– Maternal age range (in years: 10-14; 15-19; 20-

29; 30-39; 40 or over);
– Child’s age (less than 7 days; 7-27 days; 28-364 

days; 1 year; 2-4 years; 5-12 years);
– Maternal schooling (illiterate; 1st to 4th grade 

incomplete; 4th grade complete; 5th to 8th grade 
incomplete; complete elementary education; 
incomplete high school education; complete high 
school education; incomplete higher education; 
complete higher education; unknown); and

– Maternal race/skin color (white; black; yellow; 
brown; indigenous; unknown).

b) Clinical characteristics
– Clinical classification of gestational syphilis 

(primary syphilis; secondary syphilis; tertiary syphilis; 
latent syphilis; unknown);

– Gestational age at diagnosis (1st trimester; 2nd 
trimester; 3rd trimester; unknown);

– Time at which maternal syphilis diagnosed  
(during prenatal period; at childbirth/curettage; after 
childbirth; not performed; unknown);

– Maternal treatment regimen (adequate; 
inadequate; not performed; unknown);

– Sex partner treated (yes; no; unknown).
The Stata Statistical Software package, version 

16.0, was used to analyze the data. The variables 
regarding gestational and congenital syphilis were 
presented in terms of absolute and relative frequencies 
(percentages).

Trends were analyzed using autoregressive Prais-
Winsten models, in which the dependent variables 
were the incidence rates and the proportions of 
the sociodemographic and clinical characteristics 
of gestational syphilis and congenital syphilis. The 
independent variables were the years covered by 
the study (2009-2019). We used the Prais-Winsten 
regression model because it is indicated for correcting 
serial autocorrelation arising from time series.18

To perform the Prais-Winsten regression, the 
incidence rates and proportions of gestational and 
congenital syphilis were expressed on the logarithmic 
scale. This process is performed to reduce the 
heterogeneity of the variance of the residuals arising 
from time series regression analysis.18

We also calculated average annual percent change 
(APC) for each dependent variable analyzed. The 
following formula was used to calculate APC: APC = 
(-1+10[b1]*100%), where b1 refers to the angular 
coefficient (beta) of the Prais-Winsten regression.18

We also calculated the 95% confidence intervals 
(95%CI) for the APC measurements by using 
the following formula: minimum 95%CI

 
(-1+10 

[b1-t*e]*100%) and maximum 95%CI (-1+10 
[b1+t*e]*100%). The values of the angular coefficients 
(b1) of the Prais-Winsten regression and standard 
errors were generated by the statistical analysis 
software. The letter t in the formula refers to Student’s 
t test, which corresponded to 9 degrees of freedom 
(t=2.262 for the ten-year period) and 10 degrees of 
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freedom for the remaining proportions of gestational 
and congenital syphilis (t=2.228 for the eleven-year 
period), both with a 95% confidence interval.

The regression results were interpreted as follows: 
rising trend, when the p-value was less than 0.05 and 
the regression coefficient was positive; falling trend, 
when the p-value was less than 0.05 and the regression 
coefficient was negative; or stationary trend, when the 
p-value was greater than 0.05.18

As we used non-nominal public data provided by 
DATASUS, the study project did not require approval 
by a Research Ethics Committee.

Results

Between 2009 and 2019, 20,348 gestational syphilis 
cases 11,173 congenital syphilis cases were identified 
in Minas Gerais. Between 2009 and 2018 there was a 
statistically significant increase in gestational syphilis 
incidence rates (APC=36.7 – 95%CI 32.5;41.0) and 
congenital syphilis incidence rates (APC=32.8 – 95%CI 
28.0;37.8) in the state (Figure 1).

It can be seen in Table 1 that 52.9% (n=10,754) 
of the reported cases of gestational syphilis were 
women aged 20 to 29 years. With regard to educational 
level, 16.7% (n=3,404) of the pregnant women had 
incomplete 5th to 8th grade education, while level 
of schooling was unknown for 38.6% (n=7,855). 

Regarding race/skin color, 48.0% (n=9,760) self-
reported having brown skin color.

Among the notified congenital syphilis cases, 95.9% 
(n=10,718) were babies under seven days old, 52.2% 
(n=5,834) were born to mothers aged between 20 
and 29 years, and 16.3% (n=1,816) of mothers had 
incomplete 5th to 8th grade education. Similarly to 
gestational syphilis, level of schooling was unknown 
for the mothers of 41.2% (n=4,599) of congenital 
syphilis cases (Table 1).

Regarding the clinical characteristics of gestational 
syphilis and congenital syphilis infections, we found 
that 33.8% (n=6,869) of gestational syphilis cases 
were primary syphilis; however, information for 35.3% 
(n=7,178) of cases was missing. 39.4% (n=8,020) 
of the women were diagnosed as having gestational 
syphilis during the 3rd trimester of pregnancy. The 
clinical characteristics of congenital syphilis showed 
that 62.8% (n=7,015) of maternal diagnosis occurred 
during the prenatal period and that 59.6% (n=6,664) of 
the mothers had inadequate syphilis treatment; in 61.0% 
(n=6,820) of cases, the sex partners of the mothers of 
the newborn babies were not treated (Table 2).

Table 3 shows the proportions of gestational syphilis 
and congenital syphilis according to sociodemographic 
and clinical variables, by year of notification. It can be 
seen that both for gestational syphilis and congenital 
syphilis, 2018 was the year in which Minas Gerais had 

Figure 1 – Gestational and congenital syphilis incidence rates, Minas Gerais, Brazil, 2009-2018
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Table 1 – Absolute and percentage distribution of the sociodemographic characteristics of gestational and
congenital syphilis cases, Minas Gerais, Brazil, 2009-2019

Sociodemographic characteristics n %

Gestational syphilis

Maternal age (years) (n=20,347)

10-14 229 1.1

15-19 5,197 25.5

20-29 10,754 52.9

30-39 3,779 18.6

≥40 388 1.9

Schooling (n=20,347)

Illiterate 68 0.3

1st to 4th grade incomplete 593 2.9

4th grade complete 551 2.7

5th to 8th grade incomplete 3,404 16.7

Complete elementary education 1,965 9.7

Incomplete high school education 2,527 12.4

Complete high school education 3,027 14.9

Incomplete higher education 196 1.0

Complete higher education 161 0.8

Unknowna 7,855 38.6

Race/skin color (n=20,348)

White 4,820 23.7

Black 3,229 15.9

Yellow 224 1.1

Brown 9,760 48.0

Indigenous 25 0.1

Unknowna 2,290 11.2

Congenital syphilis

Child’s age (n=11,173)

Less than 7 days 10,718 95.9

7-27 days 192 1.7

28-364 days 210 1.9

1 year 27 0.2

2-4 years 15 0.1

5-12 years 11 0.1

Maternal age (years) (n=11,173)

10-14 90 0.8

15-19 2,635 23.6

20-29 5,834 52.2

30-39 2,196 19.7

≥4 223 2.0

Unknowna 195 1.7

To be continued

a) The ‘missing’ category was included in the ‘unknown’ category of each variable.
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Table 1 – Absolute and percentage distribution of the sociodemographic characteristics of gestational and
congenital syphilis cases, Minas Gerais, Brazil, 2009-2019

Table 2 – Absolute and percentage distribution of the clinical detection characteristics of gestational and
congenital syphilis, Minas Gerais, Brazil, 2009-2019

Continuation

a) The ‘missing’ category was included in the ‘unknown’ category of each variable.

a) The ‘missing’ category was included in the ‘unknown’ category of each variable.

Sociodemographic characteristics n %

Congenital syphilis

Maternal schooling (n=11,173)

Illiterate 60 0.5

1st to 4th grade incomplete 340 3.0

4th grade complete 238 2.1

5th to 8th grade incomplete 1,816 16.3

Complete elementary education 1,174 10.5

Incomplete high school education 1,169 10.5

Complete high school education 1,525 13.6

Incomplete higher education 88 0.8

Complete higher education 78 0.7

Not applicable 86 0.8

Unknowna 4,599 41.2

Maternal race/skin color (n=11,173)

White 2,042 18.3

Black 1,511 13.5

Yellow 68 0.6

Brown 5,933 53.1

Indigenous 16 0.1

Unknowna 1,603 14.3

To be continued

Clinical characteristics n  %

Gestational syphilis (n=20,348)

Clinical classification

Primary syphilis 6,869 33.8

Secondary syphilis 1,441 7.1

Tertiary syphilis 1,184 5.8

Latent syphilis 3,676 18.1

Unknowna 7,178 35.3

Gestational age

1st trimester 5,628 27.7

2nd trimester 5,146 25.3

3rd trimester 8,020 39.4

Unknowna 1,554 7.6

Congenital syphilis (n=11,173)

Time at which maternal syphilis diagnosed 

During prenatal period 7,015 62.8
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Continuation

a) The ‘missing’ category was included in the ‘unknown’ category of each variable.

a) The ‘missing’ category was included in the ‘unknown’ category of each variable.

To be continued

Table 2 – Absolute and percentage distribution of the clinical detection characteristics of gestational and
congenital syphilis, Minas Gerais, Brazil, 2009-2019

Table 3 – Proportion of gestational and congenital syphilis according to sociodemographic and clinical variables by year of
notification, Minas Gerais, Brazil, 2009-2019

Clinical characteristics n  %

Congenital syphilis (n=11,173)

Time at which maternal syphilis diagnosed 

At childbirth/curettage 2,893 25.9

After childbirth 840 7.5

Not performed 75 0.7

Unknowna 350 3.1

Maternal treatment regimen

Adequate 601 5.4

Inadequate 6,664 59.6

Not performed 2,721 24.4

Unknowna 1,187 10.6

Sex partner treated

Yes 2,030 18.2

No 6,820 61.0

Unknowna 2,323 20.8

Year

Sociodemographic and clinical variables 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Gestational syphilis cases n=306 n=362 n=550 n=871 n=1,138 n=1,698 n=2,410 n=2,605 n=3,667 n=4,851 n=1,890

Gestational syphilis cases according to period in which syphilis was diagnosed

1st trimester 15.7 16.6 20.2 22.2 23.2 22.0 22.2 25.2 31.3 33.0 33.9

2nd trimester 28.4 31.5 31.1 28.1 26.8 24.7 25.0 25.9 25.1 22.9 26.0

3rd trimester 46.7 45.8 39.6 41.8 40.9 43.1 43.5 40.9 37.3 37.0 34.9

Unknowna 9.2 6.1 9.1 7.9 9.1 10.2 9.3 8.0 6.3 7.1 5.2

Gestational syphilis cases by  pregnant women’s age range (years) at the time syphilis was diagnosed

10-14 0.3 1.1 1.8 1.0 1.5 1.6 1.2 1.3 0.9 1.0 1.0

15-19 21.9 19.6 23.3 23.1 26.3 28.6 26.2 25.2 27.3 25.0 23.3

20-29 55.6 56.1 49.1 46.4 51.9 49.1 51.7 53.9 52.8 54.4 56.2

30-39 18.6 21.3 21.5 27.3 18.8 18.8 19.1 18.2 17.0 17.8 17.5

≥40 3.6 1.9 4.3 2.2 1.5 1.9 1.8 1.5 2.0 1.8 2.0

Gestational syphilis cases according to clinical classification of gestational syphilis at the time syphilis was diagnosed

Primary syphilis 36.8 33.4 34.2 29.6 32.3 37.3 34.1 31.9 35.3 33.9 31.4

Secondary syphilis 8.3 6.9 9.3 8.5 6.9 6.5 7.8 9.2 7.2 5.7 5.6

Tertiary syphilis 3.5 3.6 4.4 4.9 5.5 6.1 5.5 5.4 6.0 6.4 6.6

Latent syphilis 8.0 11.9 10.9 8.8 7.0 9.0 10.7 14.6 20.8 25.7 31.1

Unknowna 43.3 44.2 41.2 48.2 48.3 41.1 41.9 38.9 30.7 28.3 25.3
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Continuation

Year

Sociodemographic and clinical variables 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Congenital syphilis cases n=197 n=230 n=312 n=508 n=642 n=947 n=1,422 n=1,473 n=1,813 n=2,443 n=1,186

Congenital syphilis cases according to prenatal follow-up information on the mother

Yes 84.8 83.9 76.9 75.0 78.4 83.3 84.3 86.2 88.1 89.4 88.4

No 13.2 12.6 17.0 19.3 16.0 13.7 10.3 9.5 9.7 8.8 8.9

Unknowna 2.0 3.5 6.1 5.7 5.6 3.0 5.4 4.3 2.2 1.8 2.7

Congenital syphilis cases according to maternal treatment regimen

Adequate 4.6 5.7 4.8 4.1 4.7 3.7 5.0 4.1 7.1 5.8 6.4

Inadequate 47.2 50.4 43.9 51.0 52.6 62.9 60.1 62.1 61.1 63.3 59.3

Not performed 32.0 28.7 29.2 26.0 27.1 22.0 24.0 25.1 25.3 22.6 22.2

Unknowna 16.2 15.2 22.1 18.9 15.6 11.4 10.9 8.7 6.5 8.3 12.1

Table 3 – Proportion of gestational and congenital syphilis according to sociodemographic and clinical variables by year of
notification, Minas Gerais, Brazil, 2009-2019

Table 4 – Trend and average annual percent change of the gestational and congenital syphilis incidence rates
and of the proportions of gestational and congenital syphilis cases according to sociodemographic and
clinical variables of notified cases, Minas Gerais, Brazil, 2009-2019

a) The ‘missing’ category was included in the ‘unknown’ category of each variable.

Demographic and clinical variables % average annual percent change (95%CI)a p-valueb Trendc

Gestational syphilis incidence rate (2009-2018) 36.7 (32.5;41.0) <0.001 Rising

Congenital syphilis incidence rate (2009-2018) 32.8 (28.0;37.8) <0.001 Rising

Gestational syphilis cases by gestational age at diagnosis of syphilis 

1st trimester 7.8 (5.5;10.1) <0.001 Rising

2nd trimester -2.3 (-3.6;-1.0) 0.004 Falling

3rd trimester -2.4(-3.8;-1.0) 0.005 Falling

Gestational age unknownd -3.2 (-7.8;1.5) 0.161 Stationary

Gestational syphilis cases by pregnant women’s age range (years) at the time syphilis was diagnosed 

10-14 4.2 (-6.8;16.6) 0.433 Stationary

15-19 1.4 (-1.3;4.2) 0.285 Stationary

20-29 0.3 (-1.4;2.1) 0.673 Stationary

30-39 -2.3 (-4.6;0.1) 0.058 Stationary

≥40 -5.4 (-10.0;-0.5) 0.037 Falling

Gestational syphilis cases according to clinical classification of gestational syphilis at the time syphilis was diagnosed

Primary syphilis -0.5 (-2.0;1.1) 0.519 Stationary

Secondary syphilis -3.1 (-6.6;0.5) 0.087 Stationary

Tertiary syphilis 6.1 (3.3;9.0) 0.001 Rising

Latent syphilis 13.8 (3.2;25.5) 0.016 Rising

Diagnosis unknownd -4.0 (-7.6;-0.2) 0.042 Falling

Congenital syphilis cases according to prenatal follow-up information on the mother 

Yes 0.7 (-0.8;2.3) 0.304 Stationary

No -5.0 (-10.3;0.7) 0.083 Stationary

Unknownd -2.7 (-13.6;9.6) 0.622 Stationary

a) 95%CI: 95% confidence interval; b) Statistical significance established using the Prais-Winsten regression T-test; c) Rising trend, when the p-value was less than 0.05 and the regression coefficient 
was positive; falling trend, when the p-value was less than 0.05 and the regression coefficient was negative; or stationary trend, when the p-value was greater than 0.05; d) The ‘missing’ category was 
included in the ‘unknown’ category of each variable.

To be continued
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the highest number of notified cases. According to the 
sociodemographic characteristics, pregnant women 
in the 20-29 age group had the highest proportion of 
cases, compared to the other age groups, in all the years 
studied. Regarding clinical characteristics, gestational 
syphilis cases diagnosed in the 3rd trimester showed the 
highest proportions for all the years studied. Regarding 
clinical classification at the time gestational syphilis 
was diagnosed, up until 2016 the unknown category 
accounted for the highest proportions; in the years 
that followed, the highest proportions were found for 
gestational syphilis cases clinically classified as primary 
syphilis. With regard to congenital syphilis cases, over 
the ten years of the study the highest proportions related 
to mothers who had follow-up during prenatal period 
and those for whom maternal treatment was considered 
to be inadequate (Table 3).

Table 4 shows the trend analysis and average 
annual percent change for the gestational syphilis 
and congenital syphilis incidence rates, as well as for 
the proportions of gestational syphilis and gestational 
syphilis cases according to reported sociodemographic 
and clinical variables. Regarding the proportions 
of gestational syphilis and congenital syphilis cases, 
according to sociodemographic and clinical variables, 
a rising trend was observed in the proportions of 
gestational syphilis cases diagnosed in the 1st trimester 
(APC=7.8% - 95%CI 5.5%; 10.1%). An increasing 
trend was also found in the proportions of gestational 
syphilis cases clinically classified at the time of 
diagnosis as tertiary syphilis (APC=6.1% - 95%CI 3.3%; 
9.0%) and as latent syphilis (APC=13.8% - 95%CI 
3.2%;25.5%). There was also a significant rising trend 

in the proportion of cases of congenital syphilis with an 
inadequate maternal treatment regimen (APC=3.2% - 
95%CI 1.5%;5.0%) (Table 4).

A falling trend was observed in the proportions of 
gestational syphilis cases according to gestational age 
at the time syphilis was diagnosed in the 2nd trimester 
(APC=-2.3% - 95%CI -3.6%;-1.0%) and in the 3rd 
trimester (APC=-2.4% - 95%CI -3.8%;-1.0%). A falling 
trend was also found in the proportions of gestational 
syphilis cases according to the age group of the 
pregnant woman at the time syphilis was diagnosed in 
women over 40 years old (APC=-5.4% - 95%CI -10.0%; 
-0.5%), in the proportions of gestational syphilis cases 
with unknown clinical classification at the time syphilis 
was diagnosed (APC=-4.0 - 95%CI -7.6%;-0.2%), 
and in the proportions of congenital syphilis cases for 
which there had been no maternal treatment regimen 
(APC=-3.0 - 95%CI -4.4%;-1.7%) (Table 4).

Discussion

The results found in this study show that there were 
significant rising trends in the gestational syphilis 
and congenital syphilis incidence rates. There was a 
significant rising trend in the proportions of gestational 
syphilis cases according to gestational period at 
diagnosis and clinical classification at diagnosis. 
Additionally, there was a significant rising trend in the 
proportion of congenital syphilis cases according to 
inadequate maternal treatment regimen.

Despite the discovery of penicillin in 1928, this 
being an effective drug for treating and curing syphilis, 
studies show a worldwide resurgence of this infection, 

Table 4 – Trend and average annual percent change of the gestational and congenital syphilis incidence rates
and of the proportions of gestational and congenital syphilis cases according to sociodemographic and
clinical variables of notified cases, Minas Gerais, Brazil, 2009-2019

Continuation

a) 95%CI: 95% confidence interval; b) Statistical significance established using the Prais-Winsten regression T-test; c) Rising trend, when the p-value was less than 0.05 and the regression coefficient 
was positive; falling trend, when the p-value was less than 0.05 and the regression coefficient was negative; or stationary trend, when the p-value was greater than 0.05; d) The ‘missing’ category was 
included in the ‘unknown’ category of each variable.

Demographic and clinical variables % average annual percent change (95%CI)a p-valueb Trendc

Congenital syphilis cases according to maternal treatment regimen

Adequate 2.7 (-1.3;6.9) 0.168 Stationary

Inadequate 3.2 (1.5;5.0) 0.003 Rising

Not performed -3.0 (-4.4;-1.7) 0.001 Falling

Unknownd -6.2(-13.3;1.4) 0.101 Stationary
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especially among pregnant women, placing the disease 
as one of the most difficult challenges of the century for 
public health.19,20 The increase in gestational syphilis 
and congenital syphilis incidence rates may be a 
reflection of the lack of supply of penicillin in the state 
of Minas Gerais. It is noteworthy that Brazil experienced 
a period of difficulty regarding distribution of this drug, 
between 2014 and 2016, due to lack of availability of 
raw materials to produce it and, consequently, lack of 
penicillin supplies throughout Brazil21 and worldwide.22 

Previous studies have shown an increase in the cases 
of gestational syphilis and congenital syphilis in Minas 
Gerais, demonstrating that even today it continues to be 
a public health problem to be addressed in the state.3,10,11 
This issue reinforces the need for health services, 
especially Primary Health Care services, to begin care 
for pregnant women early, as well as providing timely 
syphilis screening tests, enabling pregnant women to 
receive information and guidance for syphilis prevention 
and treatment in a timely manner.3 

Regarding the time at which gestational syphilis 
was diagnosed, a significant rising trend was observed 
in the proportions of gestational syphilis cases in 
the 1st trimester, and a significant falling trend in 
the 2nd and 3rd trimesters of gestation. These results 
suggest improvement in prenatal care coverage in 
Minas Gerais, since starting prenatal care late (after 
gestational age greater than 12 weeks) is the main 
factor hindering disease control during the gestational 
period.23 The federal government launched the Stork 
Network (Rede Cegonha) strategy in Brazil in 2011. 
In addition to being an important initiative for prenatal 
care, labor and birth, the Stork Network enables 
greater capacity to detect gestational syphilis through 
decentralization of syphilis screening tests to Primary 
Health Care.24 A nationwide study conducted in 2014 
showed prenatal care coverage higher than 90.0%, 
regardless of the country's regions or the mothers’ 
characteristics.8 A significant rising trend was observed 
in the proportions of gestational syphilis cases with 
tertiary and latent syphilis. Latent syphilis is the 
asymptomatic phase of infection, and may be further 
classified as recent latent syphilis (infection for less 
than two years) or late latent syphilis (infection for 
more than two years).5 During the period of latency, 
the screening test is the most effective measure, since 
there are no signs or symptoms of infection.25 One of 
the hypotheses for this finding is the improvement in the 

coverage of prenatal care in Minas Gerais, in addition 
to provision of screening tests for pregnant women who 
benefit from this care. A previous study conducted in 
2014 showed that Brazilian municipalities with reduced 
rates of vertical transmission of syphilis used a strategy 
which offered rapid testing and antibiotics (benzathine 
penicillin) to pregnant women in Primary Health 
Care.26 However, even though Brazilian municipalities 
have expanded access to prenatal care and actions 
to diagnose syphilis, high rates of congenital syphilis 
continue to be observed, and this is also a reality in 
Minas Gerais.26 The progress made by the Brazilian 
National Health Service is notorious. However, some 
events, such as congenital syphilis, are considered to 
be sentinel events with regard to access and especially 
for the quality of Primary Health Care, being closely 
related to weaknesses in prenatal care.27

As for the rising trend of congenital syphilis cases 
with an inadequate maternal treatment regimen, it 
must be highlighted that one of the major problems 
hindering the decrease of congenital syphilis is 
adherence to treatment.23 Currently, most women are 
diagnosed with syphilis during pregnancy; however, 
the high rates of congenital syphilis may reflect 
inadequate treatment.20 In order for treatment of 
gestational syphilis to be adequate, part of the cases 
need frequent visits to health services, leading to 
more traveling, increased costs and time off work.26 
In addition, higher gestational syphilis and congenital 
syphilis incidence rates are found among women who 
are more vulnerable, such as those of brown and black 
skin color, those with less than eight years of schooling, 
and those in the 20-29 age group.3,28

The quality of care offered to pregnant women during 
prenatal visits, delivery and birth is a key point for 
reducing the rates of vertical transmission of syphilis.25 
For control of the disease to be effect, prevention must 
be based on three elements: serological screening, 
adequate treatment of pregnant women and adequate 
treatment of their sex partners.1 It should be emphasized 
that treating partners is no longer considered to be 
a criterion for assessing the adequacy of gestational 
syphilis treatment.7 However, the need should be stressed 
for cases of partners to be notified and treated with a 
view to their being cared for and, consequently, their 
pregnant partners not being infected again.29

This study has limitations inherent to the origin of the 
data, since it is based on passive notification of syphilis 



11 Epidemiol. Serv. Saude, Brasília, 30(4):e2021128, 2021

Evlhin Karolline Ramos Amorim et al.

cases in the state of Minas Gerais. It is noteworthy that the 
data are updated periodically, which may alter the results, 
depending on the dates on which the data are accessed. 
It should also be remembered that congenital syphilis 
became a compulsorily notifiable disease in 1986, while 
gestational syphilis only became so in 2005. However, 
it is important to mention that over time the notification 
criteria have changed, and this directly impacts the 
variation in the number of reported cases.7 We highlight 
the possibility of the occurrence of gestational syphilis 
being underreported and also the incompleteness of the 
gestational syphilis and congenital syphilis notification 
forms identified by this study, as well as errors with 
regard to typing and filling in some of the fields.

The time trend analysis showed rising incidence 
of gestational and congenital syphilis, which can be 
related to higher detection of syphilis cases during 
pregnancy. However, there is a rising trend in the 
proportion of congenital syphilis cases with an 
inadequate maternal treatment regimen. Although 
this sexually transmitted infection is easily preventable 
and its treatment is effective, many challenges remain 

in related to controlling it. Continuing education of 
health professionals is suggested in order to improve 
gestational syphilis and congenital syphilis surveillance, 
as well as reinforcement of health actions, so that 
the problem can be mitigated, especially regarding 
strategies for women's health care and prenatal care.30

Therefore, this study highlights the need to strengthen 
actions aimed at the adequate treatment of gestational 
syphilis and the reduction of the epidemiological picture 
experienced by the state of Minas Gerais.
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