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Abstract

Objective: To determine the clinical, epidemiological, and spatial
profile of gestational and congenital syphilis in a health region in the
state of Pard. Methods: This is an analytical and ecological study
conducted using data available in the Tabnet/DATASUS public
database, from 15 municipalities belonging to the 12th Regional Health
Center, Pard. Absolute and relative frequencies were used to
characterize the cases. The absolute average annual variation was
estimated by linear regression weighted by the municipal population.
The correlation between municipal structural indicators and healthcare
indicators, and the number of cases, was evaluated, with analyses
conducted using Stata 18 software. Results: For the study period, 1,059
cases of gestational syphilis were detected, with the highest frequency
in Sao Félix do Xingu with 21.6% of cases, in addition to VAMA with
an average increase of 5.85 cases of gestational syphilis (95% CI = 2.14;
9.57; p = 0.006) per year. Conclusion: When evaluating the distribution
of syphilis cases in the Araguaia health region, it was possible to
suggest some associated gaps due to access to prenatal services and
distribution of notifications; in addition to identifying factors inherent
to the municipalities that can guide public health strategies for the
control and mitigation of syphilis.

Descriptors: Evidence-Based Medicine; Epidemiological Monitoring;
Primary Prevention; Syphilis; Syphilis Congenital.

Whats is already known on this?

Gestational syphilis and congenital syphilis are pathologies frequently associated
with negative outcomes in the mother-fetus binomial, such as early termination of
pregnancy and fetal death.

What this study adds?

It presents the epidemiological and spatial profile of syphilis in the Amazon region
and the main factors related to the high rates of this disease in municipalities, pointing
out actions capable of reducing this scenario.
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Resumo

Objetivo: Determinar o petfil clinico, epidemioldgico e espacial da
sifilis gestacional e congénita, em uma regido de satide no Estado do
Pard. Métodos: Trata-se de um estudo analitico e ecoldgico,
realizado com dados disponiveis no banco de dados piiblicos do
Tabnet/DATASUS, provenientes de 15 municipios pertencentes ao
12° Centro Regional de Saiide, Pard. Para a caracterizagio dos casos
utilizaram-se frequéncias absolutas e relativas. Estimou-se a
variagdo anual média absoluta por regressdo linear ponderada pela
populagido municipal. Avaliou-se a correlacio entre os indicadores
estruturais e assistenciais municipais e o niimero de casos, com
andlises conduzidas no software Stata 18. Resultados: Para o
periodo do estudo, foram detectados 1.059 casos de sifilis gestacional,
com maior frequéncia em Sio Felix do Xingu com 21,6% dos casos
além de VAMA com aumento médio de 5.85 casos de sifilis
gestacional (IC95% = 2.14; 9.57; p = 0.006) por ano. Conclusdo:
Ao avaliar a distribuicdo de casos de sifilis na regido de saiide do
Araguaia, foi posstvel sugerir algumas lacunas associadas devido ao
acesso dos servicos de pré-natal e distribuicdo de notificacoes; além
de identificar os fatores inerentes aos municipios que podem
direcionar estratégias de saiide piiblica para o controle e mitigacio
da sifilis.

Descritores: Medicina Baseada em Evidéncia; Monitoramento
Epidemioldgico; Prevencdo Primdria; Sifilis; Sifilis Congénita.

Resumén

Objetivo: Determinar el perfil clinico, epidemiolégico y espacial de
la sifilis gestacional y congénita en una region sanitaria del estado
de Pard. Métodos: Estudio analitico y ecologico realizado con datos
disponibles en la base de datos puiblica Tabnet/DATASUS de 15
municipios pertenecientes al 12.° Centro Regional de Salud de Pard.
Se utilizaron frecuencias absolutas y relativas para caracterizar los
casos. La variacion anual absoluta promedio se estimé mediante
regresion lineal ponderada por la poblacion municipal. La
correlacion entre los indicadores estructurales y de atencion médica
municipales y el niimero de casos se evalué mediante el programa
Stata 18. Resultados: Durante el periodo de estudio, se detectaron
1059 casos de sifilis gestacional, con mayor frecuencia en Sdo Félix
do Xingu, con el 21,6% de los casos, y en VAMA, con un aumento
promedio de 5,85 casos de sifilis gestacional (IC del 95% = 2,14;
9,57; p = 0,006) por ario. Conclusién: Al evaluar la distribucion de
casos de sifilis en la region sanitaria de Araguaia, se identificaron
algunas brechas asociadas con el acceso a servicios prenatales y la
distribucion de notificaciones. Ademds, se identificaron factores
inherentes a los municipios que pueden orientar las estrategias de
salud piiblica para el control y la mitigacion de la sifilis.

Descriptores: Medicina Basada en la Evidencia; Monitoreo
Epidemiolégico; Prevencion Primaria; Sifilis; Sifilis Congénita.

INTRODUCTION

Syphilis is a disease caused by the bacterium Treponema pallidum. This pathogen is unique to

humans and is a spirochete. Although the bacterium does not present virulence factors such as toxins, it
has a high lipoprotein production load, which causes an inflammatory response in the human immune
system.(.2)

The immune response against T. pallidum is incomplete, as the antibodies produced do not stop
the progression of the disease.® In addition, this disease can be transmitted sexually, through blood
transfusions, or vertically, when spirochetes cross the placenta of an infected woman and infect the fetus.
The latter form is often aggressive, especially when not detected and treated early, resulting in cases of
stillbirth, neonatal death, prematurity, and low birth weight.4

In this context, the congenital form, due to its high mortality rate, is a serious public health
problem.® This fact was corroborated by a study conducted in the United States, in which the increasing
rates of congenital syphilis were alarming. In 2013, there were 9.2 cases per 100,000 live births, a number
that increased to 57.3 cases per 100,000 live births in 2020. It is also important to highlight the numerous
harmful effects resulting from the vertical transmission of syphilis.®

One of the strategies to mitigate cases of congenital syphilis is the elimination of syphilis during
pregnancy. A study conducted with data from the medical records of 611 pregnant women who underwent
prenatal care at a public health facility in 2019 and 2020 in the capital of the state of Para revealed an overall
prevalence of syphilis of 5.2% (32 cases out of 611; 95% CI: 3.5-7.0%). In summary, the prevalence of
syphilis among pregnant women in the outskirts of Belém was high, especially among young women.
These results highlighted the urgent need to intensify innovative strategies for sexual and reproductive
health education, as well as to promote consistent preventive practices for syphilis, with special attention
to the young population of the Amazon region.©

In this regard, it should be noted that congenital syphilis is a notifiable disease in Brazil. Thus, a
study conducted to assess the clinical aspects of congenital syphilis in Brazil between 2009 and 2018
revealed that, for the study period, 156,969 cases of congenital syphilis were recorded —of these, 156,456
(99.8%) were diagnosed before one year of age—and 1,642 deaths caused by the disease.() Although the
trend analysis indicates a relative improvement in the congenital syphilis landscape in Brazil, the disease
is still related to high numbers of preventable perinatal morbidity and mortality, since early diagnosis and
continuous screening are possible.(”)
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Therefore, it is crucial to emphasize that in Brazil, prenatal screening recommendations include
rapid tests—such as the treponemal test, which has greater sensitivity and specificity —to initiate
diagnosis.® And for pregnant women diagnosed with gestational syphilis, follow-up with VDRL (non-
treponemal test) allows for evaluation of the therapeutic response.®9)

However, for robust improvements to occur, it is necessary to understand the vulnerabilities of the
population. As an example, there is a study conducted in a women's prison in the Northeast Region of
Brazil, in which some risk factors contributed to the high prevalence of syphilis.(19) A statistically significant
relationship was found between syphilis infection and a previous history of sexually transmitted infections
(p=0.04), as well as injecting drug use, frequent alcohol consumption, relationships with injecting drug
users, and pregnancy. Similarly, it is important to note that condom use was considered a protective
factor.(10)

Thus, it should be noted that the lack of quality in case detection processes and data observation
may contribute to the underreporting of congenital syphilis cases in health information systems. This
prevents knowledge of the real impact of the disease, specifically in underdeveloped or developing
countries such as Brazil.(1D)

It is noteworthy that issues related to congenital syphilis —such as high mortality and lethality —
are directly related to public health services. This is because, in addition to causing miscarriage,
prematurity, and fetal malformation, the infection is also harmful to the health of the pregnant woman.
Consequently, control and prevention measures need to accurately consider all possible variations. Thus,
when considering the gaps associated with case records and barriers to diagnosis and treatment, this study
is of great value, as it presents local epidemiological data for the implementation of measures aimed at
mitigating the associated damage.

Given the above, the objective of this study is to determine the clinical, epidemiological, and spatial
profile of gestational and congenital syphilis in a health region in the state of Para.

METHODS

This is an epidemiological, observational, analytical, and ecological study. It was conducted using
data from 15 municipalities belonging to the 12th Regional Health Center (Araguaia Region): Redengdo
(R), Rio Maria (RM), Bannach (B), Conceicdo do Araguaia (CA), Sapucaia (S), Tucuma (T), Xinguara (X),
Pau D'Arco (PD), Floresta do Araguaia (FA), Ourilandia do Norte (ON), Sdo Félix do Xingu (SFX), Cumaru
do Norte (CN), Santana do Araguaia (SA), Agua Azul do Norte (AAN), and Santa Maria das Barreiras
(SMB).

The micro-region has a population of around 470,625 inhabitants and is characterized by a super-
humid equatorial climate. Basic sanitation reaches only 12.4% of the population, while the average overall
mortality rate is 1.44. The average per capita Gross Domestic Product (GDP) is R$22,775.32, and the regional
Municipal Human Development Index (MHDI) is 0.605. More complex health services are centralized in
Redencdo and Concei¢do do Araguaia, serving the 15 municipalities in the region. In addition, the average
distance to the capital, Belém, is 927 km.(2)

Public clinical and epidemiological data on cases of gestational and congenital syphilis were
collected from the database of the Department of Informatics of the Unified Health System
(Tabnet/ DATASUS). Values refer to the period from 2012 to 2022, through the virtual platform National
Register of Health Establishments (CNES). Public clinical and epidemiological data on cases of gestational
and congenital syphilis in a health region in southeastern Para between 2012 and 2022 were included.
Incomplete data or data that did not allow for reliable epidemiological analysis were excluded.

The information collected was organized and analyzed using Microsoft Office Excel 2019. The
epidemiological overview of confirmed cases of gestational and congenital syphilis in the Araguaia health
region, in the state of Pard, was presented using absolute (n) and relative (%) frequencies, considering the
municipality where each case was registered.

In detail, the absolute frequency of the total number of cases of gestational and congenital syphilis
between 2012 and 2022 in 15 municipalities in a health region of the state of Pard was described.
Considering the total number of cases in each municipality, these cases were characterized according to
sociodemographic (race and age), clinical (form, diagnosis, classification), and epidemiological (evolution
and prenatal care) characteristics. This characterization was based on the description of the absolute and
relative frequencies of cases in each municipality.
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Based on structural and welfare indices calculated at the municipal level (e.g., overall mortality
rate, sanitation coverage, GDP per capita, MHDI, and Basic Education Development Index - BEDI),
Pearson's correlation between these indices and the number of cases of gestational and congenital syphilis
was assessed. For the correlation analyses, the population size in each municipality was considered as a
weighting variable.

The Average Annual Absolute Change (AAAC) in the number of cases of gestational and
congenital syphilis between 2012 and 2022 was estimated using linear regression models that included the
number of cases as the outcome and the years as the main predictor. Considering that the same
municipalities were studied over time, a municipality indicator variable was also included as a fixed effect
in the regression model. From this model, the overall AAAC (based on all 15 municipalities studied) was
estimated, as well as the AAAC for each municipality, along with their respective 95% confidence intervals
and p-values. All analyses were weighted by the population size of each municipality.

To assess the influence of structural and care indices at the municipal level, multilevel linear
regression models were adjusted, considering years as a level 1 variable and municipalities as a level 2
variable. Multiple models were adjusted based on one structural and care index at a time, as well as a
mutually adjusted model that included all indices in a single model. In addition to AAAC, Akaike's
Information Criterion (AIC) and Bayesian Information Criterion (BIC) were also evaluated to assess the
quality of the model fit. The lower the AIC and BIC values, the better the model fit quality. All analyses
were conducted using Stata version 18 software (StataCorp LLC, College Station, TX, USA). The
significance level considered was 5%.

This study did not require approval by a Research Ethics Committee (REC), as it used only publicly
available secondary data from the Department of Informatics of the Unified Health System (DATASUS).
These data are anonymized and do not allow the identification of individuals, under Resolution No. 466,
of December 12, 2012, of the National Health Council (NHC).

RESULTS

During the study period, 1,059 cases of gestational syphilis were detected in the region analyzed.
The municipality with the highest frequency of cases was Sao Félix do Xingu, with 21.6% (n=229), while
Santa Maria das Barreiras had only 21.2% (n=2) cases of gestational syphilis (Table 1). In general, most cases
occurred in patients of mixed race, aged between 20 and 39 years, presenting with primary clinical form
and non-treponemal and reactive treponemal diagnosis (Table 1).

Regarding congenital syphilis, 255 cases were reported in the analyzed region between 2012 and
2022. The municipality with the highest rate was Redengéo, with 45.1% (n= 115) of cases. In general, cases
were concentrated among children up to six days old, of mixed race, born to mothers aged between 15 and
24 years, who had undergone prenatal care (Table 2). The final classification of congenital syphilis was
“recent,” and the disease progressed in children who were still alive. The municipalities of Agua Azul do
Norte, Cumaru do Norte, and Santa Maria das Barreiras were omitted from the table because they did not
present any cases of congenital syphilis in the period considered (Table 2).
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Agua Azul

BEVEL do do | Redencao . das do : Sapucaia Tucumid Xinguara
do Norte o . do Norte . do Norte D'arco o Maria . . do Xingu o 0 2
e (n=24) (n=6) A:I:Ezsa)la (n=3) A{r?;gzga)la (n=48) (n=18) (n=217) (n=52) Ba(lr':':gas Az;;a:glgzl)a (n=229) (n=32) (n=82) (n=95)
Race
White 7(29.2) 2(33.3) 4 (5.9) - 13 (26.5) 11 (22.9) 3 (16.7) 18 (8.3) 5(9.6) - 25 (18.7) 30 (13.1) 7219 13(159) 13(13.7)
Black 2(8.3) 1(16.7) 9 (13.2) 1(33.3) 9(184) 3 (6.3) 1(5.6) 8(3.7) 5(9.6) 1 (50.0) 11 (8.2) 9.9 3(94) 5(6.1) 8 (8.4)
Yellow - - 2(2.9) - - 1(2.1) 1 (5.6) 1(0.5) 1(1.9) - 1(0.7) - - 1(1.2) -
Brown 15 (62.5) 3 (50.0) 41 (60.3) 1(33.3) 27(55.1) 27 (56.3) 13 (72.2) 188 (86.6) 41 (78.8) 1 (50.0) 9 (71.6)  185(80.8) 19(59.4) 55(67.1) 73 (76.8)
Indigenous - - - 1(33.3) - - (0.0) 1(0.5) - - - 1(0.4) - - -
Ignored - - 12 (17.6) - - 6 (12.5) - 1(0.5) - - 1(0.7) 4 (1.7) 3(94) 8(9.8) 1(1.1)
Age (years)
10-14 1(42) - 2(2.9) - 2(41) - - 4 (1.8) 1(1.9) - 1(0.7) 7(3.1) 1(3.1) 3(3.7) 3(3.2)
15-19 11 (45.8) 3 (50.0) 18 (26.5) 1(333) 18(36.7) 17 (35.4) 3 (16.7) 54 (249) 19 (36.5) - 48 (35.8) 103 (45.0) 15(46.9) 26(31.7) 24 (25.3)
20-39 12 (50.0) 3 (50.0) 48 (70.6) 2(66.7)  28(57.1) 31 (64.6) 15(83.3) 157 (724) 32 (61.5) 2 (100) 83 (61.9) 118 (51.5) 15(46.9) 51(62.2) 68 (71.6)
40-59 - - - - 1(2.0) - - 2(0.9) - - 2 (1.5) 1(04) 1(3.1) 2(24) -
Clinical
presentation
Primary 14 (58.3) 2(33.3) 26 (38.2) 2(66.7)  22(44.9) 31 (64.6) 12 (66.7) 133 (61.3) 28 (53.8) - 79 (59.0) 128 (55.9) 27(844) 32(39.0) 53 (55.8)
Secondary - 1(16.7) 4 (5.9) - 5(10.2) 4 (8.3) 1(5.6) 26 (12.0) 10 (19.2) 1 (50.0) 8 (6.0) 19 (8.3) 3(94) 11 (13.4) 9 (9.5)
Tertiary 2(8.3) 3 (50.0) 1(1.5) - 15 (30.6) 4 (8.3) 1(5.6) 17 (7.8) - 1 (50.0) 35 (26.1) 28 (12.2) - 6 (7.3) 10 (10.5)
Latent - (0.0 7 (10.3) 1(33.3) 1(2.0) 2(4.2) - 12 (5.5) 8 (15.4) - 7(5.2) 34 (14.8) 1(3.1) 18 (22.0) 6 (6.3)
Ignored 8(33.3) - 30 (44.1) - 6 (12.2) 7 (14.6) 4(22.2) 29 (13.4) 6 (11.5) - 5(3.7) 20 (8.7) 1(3.1) 15(18.3) 17 (17.9)
Non-treponemal diagnosis
Reactive 19 (79.2) 5(83.3) 65 (95.6) 3 (100) 35 (71.4) 36 (75.0) 16 (88.9) 201 (92.6) 49 (94.2) 2 (100) 128 (95.5) 167 (72.9) 30(93.8) 65(79.3) 81 (85.3)
Non-reactive - - - - - 1(21) - 6(2.8) 2(3.8) - 3(2.2) 4 (1.7) - 11 (13.4) 1(1.1)
Not
performed 1(42) 2(33.3) 1(1.5) - 11 (22.4) 7 (14.6) 2(11.1) 7(3.2) 1(1.9) - 3(22) 48 (21.0) 1(3.1) 4 (4.9) 5(5.3)
Ignored 4 (16.7) - 2(2.9) - 3(6.1) 4 (8.3) - 4 (1.8) 1(1.9) - - 10 (4.4) 1(3.1) 2(24) 8 (8.4)
Treponemal diagnosis
Reactive 16 (66.7) 4 (66.7) 28 (41.2) 1(333) 41(83.7) 43 (89.6) 15(83.3) 200 (92.2) 48 (92.3) 1 (50.0) 106 (79.1) 189 (82.5) 25(78.1) 76(92.7) 74 (77.9)
Non-reactive - - 2(2.9) - 1(2.0) - - 6(2.8) 2(3.8) - 9(6.7) 4(1.7) - 1(1.2) 2(2.1)
Not
performed 6 (25.0) 2(33.3) 15 (22.1) 2 (66.7) 7 (14.3) 2(42) 3 (16.7) 7 (3.2) 1(1.9) 1 (50.0) 15 (11.2) 28 (12.2) 6 (18.8) 1(1.2) 17 (17.9)
Ignored 2(8.3) - 23 (33.8) - - 3(6.3) - 4 (1.8) 1(1.9 - 4 (3.0) 8 (3.5 1(3.1) 4 (4.9) 2(21)

Table 1. Epidemiologi
Conceigao
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Floresta

Cumaru

cal characterization of cases of

Ourilandia

Pau

Rio

gestational syphilis in a health region. Pard (PA), Brazil, 2012 to 2022.
Sta Maria

Santana
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Sao Félix

- Numerical data equal to zero not resulting from rounded figures.
Source: Tabnet/ DATASUS (2012/2022).
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Bannach

)

Variables
Child’s Age
6 days
7-27 days -
28 days to 1 year -
1 year -
2-4 years -
Child's race
White
Black -
Yellow -
Brown -
Indigenous -
Ignored -
Mother's age (years)
10-14 -
15-19 1 (100)
20-24 -
25-29 -
30-34 -
35-39 -
40-44 -
Underwent prenatal care
Yes 1 (100)
No -
Ignored -
Diagnosis of maternal syphilis
Prenatal care -
1 (100)

Childbirth/curettage
Postpartum care -
Not performed -
Ignored -
Final classification of congenital syphilis
Recent CS 1 (100)
Stillbirth/ miscarriage -
Discarded -
Progression of congenital syphilis
Alive 1 (100)

Death due to injury -

Ribeiro EA, Aratjo ENSS & Barros LS

Table 2. Cases of congenital syphilis (CS) by municipality, according
Conceigdo do

Araguaia
(n=25)

23 (92.0)
2 (8.0)

3 (12.0)

13 (52.0)
9 (3-6.0)

1(4.0)
8 (32.0)
11 (44.0)

2 (8.0)

1 (4.0)

24 (96.0)

1(4.0)
12 (48.0)

3 (12.0)
10 (40.0)

English | Rev.

Floresta do Ourilandia Pau

Araguaia do Norte D'arco
(n=3) (n=4) (n=3)
2 (66.7) 2 (50.0) 1(33.3)

1(33.3) 2 (50.0) -

- - 2 (66.7)
1(33.3) 1(25.0) -
1(33.3) 1(25.0) 1(33.3)
1 (3-3.3) 2 (5—0.0) 2 (6-6.7)
2 (6_6.7) : 1 (3-3.3)
1(33.3) 1(25.0) 1(33.3)

- 2 (50.0) -

: 1250) :

3 (100) 3 (75.0) 3 (100)

- 1(25.0) -

2 (66.7) 3 (75.0) 3 (100)

: 1250) :
1(33.3) - -

3 (100) 4 (100) 3 (100)
3 (100) 3 (75.0) 2 (66.7)

102 (88.7)
6(5.2)
7(6.1)

4 (35)
2(17)

108 (93.9)
1 ((-).9)

3 (2.6)
26 (22.6)
45 (39.1)
25 (21.7)

8 (7.0)

2(17)

1(0.9)

95 (82.6)
6(52)
14 (12.2)

115 (100)

110 (95.7)
4(35)

Rio
Maria
(n=8)

8 (100)

6 (75.0)
1(12.5)
1(12.5)

8 (100)

8 (100)
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(n=41)

32 (78.0)
9 (22.0)

Santana do Sao Félix

Araguaia do Xingu

(n=33)

12 (36.4)
9 (27.3)
4(121)
5(15.2)
3(9.1)

27 (81.8)
5(15.2)
1(3.0)

20 (60.6)
10 (30.3)

to sociodemographic and clinical variables, in a health region. Para (PA), Brazil, 2012 to 2022.

(n=12)

7 (58.3)
1(83)
3(25.0)
1(83)

1 (z_a.3)
8 (6_6.7)

3 (2_5.0)

3(25.0)
3(25.0)
4(333)
1(8.3)
1(83)

12 (100)

8 (66.7)
1(83)
3 (25.0)

12 (100)

12 (100)

Sapucaia Tucuma

(n=3)

3 (100)

Xinguara

(n=7)
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Death due to other causes - - - - 1(0.9) - - -
Ignored - 8 (32.0) - 2 (50.0) 1(33.3) - - - 3(9.1)

- Numerical data equal to zero not resulting from rounded figures.
Source: Tabnet/DATASUS (2012/2022).
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Based on the analysis of the correlation between the structural/health care indices of the
municipalities and the number of cases of gestational and congenital syphilis, it was found that the overall
mortality rate and the MHDI were positively correlated with the number of cases of gestational syphilis,
both with correlations around 0.5 and p-value < 0.05. Regarding congenital syphilis, only the overall
mortality rate was strongly correlated (r = 0.9 and p-value < 0.05) (Table 3).

Table 3. Correlation coefficients between structural and healthcare indices and the number of cases of gestational and
congenital syphilis in a health region. Para (PA), Brazil, 2012 to 2022.

Structural indices and assistance Gestational syphilis Congenital syphilis
Overall mortality rate 0.583 0.900
Sanitation 0.302 -0.021
GDP per capita -0.437 -0.250
MHDI 0.539 0.513
BEDI 0.201 0.285
Pearson correlation coefficients marked in bold were statistically significant, as a significance level of 5% was
considered.

Source: Authors of the study (2024).

Still based on all 15 municipalities, an average of 1.70 and 0.53 new cases of gestational and
congenital syphilis per year were observed —both increases were statistically significant (p < 0.05). When
evaluating the municipalities individually, Sdo Félix do Xingu was the municipality with the highest
AAAC among the 15 municipalities analyzed, with an average increase of 5.85 cases of gestational syphilis
(95% CI = 2.14; 9.57; p = 0.006) per year. In relation to congenital syphilis, the municipality of Redencao
had the highest average annual increase, equivalent to 2.05 new cases per year (95% CI = 1.08; 3.03; p =
0.001) (Table 4).

Table 4. Average Annual Absolute Change (AAAC) in the number of cases of gestational and congenital syphilis,
Araguaia health region. Para (PA), Brazil, 2012-2022.

Gestational syphilis Congenital syphilis
Municipalities AAAC 95% CI p-value AAAC 95% CI p-value
General 1.70 0.93; 2.46 <0.001 0.53 0.20; 0.85 0.002
Pau D'arco -0.02 -0.40; 0.37 0.917 0.08 -0.05; 0.22 0.199
Santa Maria das Barreiras 0.00 -0.09; 0.09 1.000 0.00
Agua Azul do Norte 0.03 -0.42;0.48 0.894 0.00
Cumaru do Norte 0.11 0.04; 0.18 0.005 0.00
Bannach 0.20 0.02; 0.38 0.034 0.02 -0.05; 0.09 0.555
Sapucaia 0.61 0.19;1.03 0.010 0.09 -0.25;0.43 0.557
Ourilandia do Norte 0.64 -0.20; 1.47 0.120 0.03 -0.09; 0.14 0.598
Xinguara 0.89 0.00; 1.79 0.051 0.10 -0.07;0.27 0.210
Floresta do Araguaia 1.05 0.36;1.75 0.008 0.07 -0.06; 0.21 0.259
Rio Maria 1.19 0.61;1.78 0.001 0.15 -0.04; 0.35 0.111
Concei¢ao do Araguaia 1.26 0.41;2.11 0.008 0.32 -0.11; 0.74 0.125
Santana do Araguaia 1.66 0.05; 3.28 0.044 0.57 0.00; 1.15 0.051
Tucuma 2.49 0.18; 4.80 0.037 0.06 -0.08; 0.20 0.327
Redencgao 4.32 1.89;6.75 0.003 2.05 1.08; 3.03 0.001
Sao Félix do Xingu 5.85 2.14;9.57 0.006 0.54 -0.24;1.31 0.152

AAAC: Average Annual Absolute Change.
Source: Authors of the study (2024).

Finally, the influence of municipal indices on model adjustment was evaluated. The only municipal
index that influenced the fit was the mortality rate, because it transformed the overall AAAC for gestational
syphilis to 1.82 (compared to 1.70 without considering the adjustment) and for congenital syphilis to 0.56
(compared to 0.53 without considering the adjustment), which reduced, in both cases, the AIC and BIC
adjustment quality estimates (Table 5).
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Table 5. AAAC in cases of gestational and congenital syphilis, considering different models adjusted for the
Araguaia health region. Para (PA), Brazil, 2012-2022.

Gestational syphilis Congenital syphilis

Variaveis AAAC  95% CI AIC  BIC AAAC  95%CI IN(e BIC

General 170  0.63;276 37532 37532 053  -0.07;1.12 28342 28342
Adjustment for

Mortality rate 182 073291 34614 34614 056  -0.06;,119 25708 25708
Sanitation 170  0.63;276 37531 3753.1 0.53 0.07;,112 28315 28315
GDP per capita 1.70 0.63;2.76 37515 37515 0.53 -0.07;1.12 28333 28333
MHDI 170  0.63;276 37221 37221 0.53 0.07;,112 28147 28147
BEDI 170  0.63;276 37425 37425 0.53 0.07;,112 28272 28272
Mutually adjusted 182 073291 34495 34495 056  -0.06;119 25455 25455

MHDI: Municipal Human Development Index. BEDI: Basic Education Development Index (Final years of elementary
school - Public school system). AIC: Akaike’s Information Criterion. BIC: Bayesian Information Criterion. AAAC:
Average Annual Absolute Change.

Source: Tabnet/DATASUS. Ministry of Health/SVS; Brazilian Institute of Geography and Statistics (2023).

DISCUSSION

It is clear that, as in other parts of Brazil, gestational and congenital syphilis continue to circumvent
measures for their prevention and control.(!® Thus, these diseases remain major challenges for public health
in the region under study, highlighting the importance of epidemiological surveys to inform local public
policy.(13

From this perspective, the current study was able to determine the epidemiological profile of
individuals affected by congenital and gestational syphilis. It should be noted that most cases of gestational
syphilis were detected during prenatal care, followed by diagnosis after delivery and childbirth. It should
also be noted that there were reports of deaths from congenital syphilis. And although primary syphilis
was the most frequent form, cases of other more advanced forms were also detected, as well as positive
results in children of pregnant women who did not undergo prenatal care. In addition, cases were
identified in pregnant women under the age of 20, which reinforces the importance of surveys that
holistically present the epidemiological landscape.

In this context, it is worth noting that a cross-sectional study found that prenatal consultations had
a protective effect against the signs and symptoms of congenital syphilis (odds ratio = 0.37; 95% CI = 0.17-
0.77).049 However, medical care was considered inadequate in 62.3% of cases, which highlights the need for
continuing education for all professionals involved, as well as expanded access to healthcare. (4

Some women consistently lack access to adequate treatment for syphilis, even with early
diagnosis.(® As a result, a study conducted in the capital of Para reported that the prevalence of syphilis
among pregnant women in the outskirts of Belém was high, especially among younger women. Being
under the age of 23 was identified as a risk factor for syphilis, confirming the importance of the
epidemiological findings described in the current study.®

However, to transform this reality, it is essential to involve the whole of society in the process of
raising awareness of the issue, highlighting the importance of early diagnosis and appropriate treatment
for women and their partners. In addition, actions aimed at strengthening the community, improving
prenatal care, and reducing risky sexual behavior, with special attention to the most vulnerable
populations, are essential to achieving effective change.(3)

In this sense, case mapping is extremely valuable. Therefore, concerning the geographical
distribution of notifications —despite the region under study comprising 15 municipalities —cases of
congenital and gestational syphilis were concentrated in three of them, notably Redengdo (PA), Sao Félix
do Xingu (PA), and Santana do Araguaia (PA). This fact suggests a clear need for decentralization of health
services to give greater autonomy to all municipalities in the region. Given this, the reported data will
reflect the epidemiological scenario more reliably.(10)

Furthermore, the current study showed that the higher the number of cases of gestational syphilis,
the higher the overall mortality rate and MHDI. However, an evidence-based interpretation is necessary,
as the first positive correlation can be explained by the severity of the infection during pregnancy, since
there is evidence of a high occurrence of adverse effects among pregnant women affected by syphilis. These
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effects could be reduced by early detection and treatment of syphilis in pregnant women and their
husbands/sexual partners.(?

When considering the second positive correlation —which can be explained by the centralization
of notifications among the three municipalities with the highest rates —it is suggested that underreporting
occurs in the other municipalities. It should also be noted that this fact can result in numerous
complications in the biopsychosocial spheres.(18)

More assertively, there is evidence describing the detection of a negative spatial correlation with
the MHDI, which suggests that socioeconomic inequalities, mainly related to the availability of human
resources and access to health services, are indeed correlated with the spatial distribution of gestational
syphilis in Brazil.(1%

Furthermore, when considering the global indices of structural and care data, now for congenital
syphilis, the current survey found that the higher the number of cases of congenital syphilis, the higher the
overall mortality rate. More specifically, this fact was corroborated in a study conducted in Brazil, which
identified increasing rates of congenital syphilis incidence, as well as increased syphilis-related perinatal
and infant mortality in all regions.(® In addition, positive correlations were observed between rates of
congenital syphilis, infant mortality, spontaneous abortions, and stillbirth rates. (5

Thus, it is important to report the global temporal analysis of cases of gestational and congenital
syphilis carried out in the current study, which showed significant annual increases, with emphasis on the
highest rates detected in Redencdo and Sao Félix do Xingu (values p < 0.05). A broader study revealed that
from 2012 to 2016, cases of congenital syphilis increased significantly in almost all Brazilian states, and the
Relative Risk (RR) of maternal syphilis increased by around 400% (RR: 1.00 to 445.50).(0)

Therefore, it is clear that the epidemiological scenario of syphilis requires attention, as there is
evidence of its alarming resurgence. In addition to sociodemographic factors, another factor that may
contribute to the resurgence of this disease is the occurrence of resistance to the antimicrobials used for
treatment.) Thus, a study demonstrated the global presence of the A2058G and A2059G mutations in the
23S rRNA gene of T. pallidum, which confer resistance to macrolides, which may be a consequence of
selective pressure in recent years due to the excessive use of various antibiotics.(??

Other factors may have contributed to the increase in cases of this disease and bacterial evolution,
such as the use of antibiotics other than penicillin, which contributes significantly to antimicrobial
resistance. 2122 Although the evolution of this pathogen is slow, there is a possibility that it will be added
to the World Health Organization (WHO) Global Antimicrobial Resistance and Use Surveillance Systems
(GLASS) list.(21.22)

In this regard, it is important to establish strategies that enable faster and more accurate diagnosis
of syphilis, as well as the implementation of stricter surveillance of treatment, with the aim of preventing
increased resistance to antibiotics.(?1:22 Thus, there is evidence that countries participating in the Syphilis
Serology Proficiency Programme (SSPP) perform better in screening for congenital syphilis than countries
that are not part of the programme. This reinforces the importance of specific strategies for the control and
prevention of this disease.®)

Thus, it is important to note that, in this study, the analysis of the influence of municipal indices
on model adjustment indicated that the mortality rate has a significant influence on the estimation of
gestational and congenital syphilis rates. This suggests that the mortality rate is related to a higher
prevalence of syphilis; therefore, public health managers can prioritize actions in municipalities with
higher mortality rates to promote their mitigation and control.?324 Thus, epidemiological studies such as
this one are essential for a comprehensive understanding of the local distribution of cases, as well as the
factors potentially associated with the occurrence of the disease, enabling the formulation of more assertive
public health strategies.

As this is an ecological study, it should be interpreted with certain limitations in mind, such as the
use of secondary data, which limits control over the information analyzed. In addition, it is recommended
that the results be interpreted at a collective level to minimize the risk of ecological fallacy and confounding
bias. The importance of conducting complementary studies, such as cohorts and clinical trials, to validate
the observed correlations and strengthen the evidence of causal relationships is highlighted.

CONCLUSION

Based on the data presented, it was possible to determine the epidemiological profile, highlighting
the most vulnerable populations and the distribution of cases in the Araguaia health region. This is mainly
observed in the municipalities of Sdo Félix do Xingu, Redencado, and Santana do Araguaia, which had the
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highest rates. In addition, it was possible to identify some gaps associated with access to prenatal services
and the distribution of notifications, which was reinforced by the detection of positivity in children of
pregnant women who were not monitored and by positive correlations, which highlight the need for
adjustments and improvements in these services. The temporal analysis also confirmed models described
in the scientific literature, reinforcing the significant increases in the number of syphilis cases.

Furthermore, through the analysis of the adjusted AIC and BIC models, which indicated that the
mortality rate is related to a higher frequency of syphilis, these results can support the actions of public
health managers in municipalities where mortality rates are higher. Thus, it is crucial to ensure the
autonomy of all municipalities, promote community awareness through educational strategies, and
implement interventions aimed at improving diagnosis and case reporting more reliably. There is still a
need to conduct field surveys to achieve a holistic understanding of the epidemiological landscape.

CONTRIBUITIONS

Contributed to the conception or design of the study/research: Ribeiro EA. Contributed to data
collection: Ribeiro EA; Aradjo ENSS; Barros LS. Contributed to the analysis and/or interpretation of data:
Ribeiro EA; Aratjo ENSS; Barros LS. Contributed to article writing or critical review: Ribeiro EA; Aradjo
ENSS; Barros LS. Final approval of the version to be published: Ribeiro EA; Aratjo ENSS; Barros LS.

ACKNOWLEDGMENT

We thank Causale Consultoria for their assistance in the statistical analysis and interpretation of
the results.

REFERENCES
1. Peeling RW, Mabey D, Kamb ML, Chen X-S, Radolf JD, Benzaken AS. Syphilis. Nat Rev Dis Primers
[Internet]. 2017;3:17073. doi: http:/ /dx.doi.org/10.1038/nrdp.2017.73

2. Levinson W, Joyce E, Nussbaum J, Schwartz B, Chin-Hong P. Review of medical microbiology and
immunology. 15th ed. Columbus, OH, USA: McGraw-Hill Education; 2018.

3. WHO. World Health Organization. Syphilis. [cited 2024 May 8]. Available at:
https:/ /www.who.int/health-topics/syphilis.

4. Kojima N, Klausner JD. An update on the global epidemiology of syphilis. Curr Epidemiol Rep
[Internet]. 2018;5(1):24-38. doi: http:/ /dx.doi.org/10.1007 /s40471-018-0138-z

5. CDC. Sexually transmitted infections (STIs) [Internet]. Sexually Transmitted Infections (STIs). 2024.
Available from:
https:/ /www.cdc.gov/sti/?CDC_AAref_Val=https:/ /www.cdc.gov/std/statistics /2019/ default. htm

6. Franca APFM, Sousa CM, Lima MSGA, Fonseca RRS, Laurentino RV, Monteiro JC, et al. High
prevalence of syphilis among young pregnant women in the Brazilian Amazon: A cross-sectional study
based on clinical records in a public health reference unit in the city of Belém. Pathogens [Internet].
2024;13(8):686. Available from: http:/ /dx.doi.org/10.3390/ pathogens13080686

7. Moraes BQS, Feitosa AO, Wanderley RA, Machado MF. Trend analysis of clinical aspects of congenital
syphilis in Brazil, 2009-2018. Rev Assoc Med Bras [Internet]. 2021;67(7):991-6. doi:
http:/ /dx.doi.org/10.1590/1806-9282.20210432

8. Ministério da Satde (BR), Secretaria de Vigilancia em Satide, Departamento de Doengas de CondigGes
Cronicas e Infec¢des Sexualmente Transmissiveis. Protocolo Clinico e Diretrizes Terapéuticas para
Atencao Integral as Pessoas com Infec¢des Sexualmente Transmissiveis - IST [recurso eletronico] /
Ministério da Satde, Secretaria de Vigilancia em Satide, Departamento de Doencas de Condi¢oes
Cronicas e Infecgdes Sexualmente Transmissiveis. — Brasilia: Ministério da Satde, 2022. 211 p.: il.
Available from: http:/ /bvsms.saude.gov.br/bvs/publicacoes/ protocolo_clinico_atecao_integral_ist.pdf

English | Rev. enferm. UFPIL. 2025;14:6280 | DOL: 10.26694 / reufpi.v14i1.6280



Ribeiro EA, Aratjo ENSS & Barros LS Epidemiological overview of gestational and congenital...

9. Fiocruz. Manual de Gestacdo de Alto Risco [Internet]. - Brasilia: Ministério da Saiade, 2022 [cited 2024
May 26]. Available from: https:/ / portaldeboaspraticas.iff.fiocruz.br/atencao-mulher/manual-de-
gestacao-de-alto-risco-ms-2022/

10. Batista MIHM, Paulino MR, Castro KS, Gueiros LAM, Ledo JC, Carvalho AAT. High prevalence of
syphilis in a female prison unit in Northeastern Brazil. Einstein (Sao Paulo) [Internet]. 2020;18. doi:
http:/ /dx.doi.org/10.31744 / einstein_journal /2020204978

11. Lopes OG, Ferreira AJF, Teles CASS, Paixao ES, Fiaccone R, Lana R, et al. Estimating the real burden
of gestational syphilis in Brazil, 2007-2018: a Bayesian modeling study. Lancet Reg Health Am [Internet].
2023;25:100564. doi: http:/ /dx.doi.org/10.1016/j.1ana.2023.100564

12. IBGE. Instituto Brasileiro de Geografia e Estatistica. Censo brasileiro de 2022 - Paré [Internet].
Available from: https:/ /cidades.ibge.gov.br/brasil/ pa/panorama.

13. Moura JRA, Bezerra RA, Orid MOB, Vieira NFC, Fialho AVM, Pinheiro AKB. Epidemiologia da Sifilis
gestacional em um estado brasileiro: andlise a luz da teoria socioecolégica. Rev Esc Enferm USP
[Internet]. 2021;55:e20200271. doi: http:/ /dx.doi.org/10.1590/1980-220X-REEUSP-2020-0271

14. Pires CP, Mareto LK, Medeiros MJ de, Oliveira EF. Associated factors, incidence, and management of
gestational and congenital syphilis in a Brazilian state capital: a cross-sectional study. Rev Inst Med Trop
Sao Paulo [Internet]. 2024;66:€21. doi: http:/ /dx.doi.org/10.1590/51678-9946202466021

15. Bezerra MLMB, Fernandes FECV, Oliveira Nunes JP, Aratjo Baltar SLSM, Randau KP. Congenital
syphilis as a measure of maternal and child healthcare, Brazil. Emerg Infect Dis [Internet].
2019;25(8):1469-76. doi: http:/ / dx.doi.org/10.3201/eid2508.180298

16. Ribeiro EA, Mendoncga JL, Alves NVA, Carvalhal MVL, Alves JAG, Teixeira AO. Panorama clinico
epidemiolégico e espacial da ocorréncia de Leishmaniose Visceral no estado do Para, Amazoénia
Brasileira.Arq Ciénc Satide UNIPAR [Internet]. 2023;27(2):979-95. doi:
https://doi.org/10.25110/argsaude.v27i2.2023-026

17. Gao ], Chen X, Yang M, Wu Y, Liang T, Li H, et al. Adverse pregnancy outcomes and associated risk
factors among pregnant women with syphilis during 2013-2018 in Hunan, China. Front Med (Lausanne)
[Internet]. 2023;10:1207248. doi: http:/ /dx.doi.org/10.3389/fmed.2023.1207248

18. Festa L, Prado MF, Jesuino ACS, Balda RCX, Tayra A, Safiudo A, et al. Underreporting of unfavorable
outcomes of congenital syphilis on the Notifiable Health Conditions Information System in the state of
Sédo Paulo, Brazil, 2007-2018. Epidemiol Serv Satde [Internet]. 2023;32(2):e2022664. Available from:
https:/ /doi.org/10.1590/52237-96222023000200007

19. Dantas JC, Marinho CSR, Pinheiro YT, Ferreira MAF, Silva RA. Spatial distribution of gestational
syphilis in Brazil: Socioeconomic and health services inequalities. Am ] Trop Med Hyg [Internet].
2023;109(1):42-9. Available from: http:/ /dx.doi.org/10.4269/ ajtmh.22-0449

20. Silva AAO, Leony LM, Souza WV, Freitas NEM, Daltro RT, Santos EF, et al. Spatiotemporal
distribution analysis of syphilis in Brazil: Cases of congenital and syphilis in pregnant women from 2001-
2017. PLoS One [Internet]. 2022;17(10): 0275 731. Available from:

http:/ /dx.doi.org/10.1371/journal.pone.0275731Silva

21. Coelho EC, Souza SB, Costa CCS, Costa LM, Pinheiro LML, Machado LFA, et al. Treponema pallidum
in female sex workers from the Brazilian Marajé Archipelago: prevalence, risk factors, drug-resistant
mutations and coinfections. Trans R Soc Trop Med Hyg [Internet]. 2021;115(7):792-800. doi:

http:/ /dx.doi.org/10.1093/ trstmh/traal27

English | Rev. enferm. UFPIL. 2025;14:6280 | DOL: 10.26694 / reufpi.v14i1.6280



Ribeiro EA, Aratjo ENSS & Barros LS Epidemiological overview of gestational and congenital...

22. Orbe-Orihuela YC, Sanchez-Aleman MA, Hernandez-Pliego A, Medina-Garcia CV, Vergara-Ortega
DN. Syphilis as re-emerging disease, antibiotic resistance, and vulnerable population: Global systematic
review and meta-analysis. Pathogens [Internet]. 2022;11(12):1546. doi:

http:/ /dx.doi.org/10.3390/ pathogens11121546

23. Hopkins AO, Trinh T, Fakile YF, Pillay A, Taylor MM, Kersh E, et al. Evaluation of the WHO/CDC
Syphilis Serology Proficiency Programme to support the global elimination of mother-to-child
transmission of syphilis: an observational cross-sectional study, 2008-2015. BMJ Open [Internet].
2020;10(1):€029434. Available from: http://dx.doi.org/10.1136/bmjopen-2019-029434

24. Rocha GST, Vieira RNB, Fortes AKMR, Jorge HMF, Dutok-Sanchez CM. Epidemiological profile of
gestational and congenital syphilis in the municipality of Teresina, Piaui. Rev Enferm UFPI [Internet].
2023;12(1):1-9. Available from: https:/ / periodicos.ufpi.br/index.php/reufpi/article/ view /4234

Conflicts of interest: No
Submission: 2024/11/22
Revised: 2025/02/18
Accepted: 2025/07/23
Publication: 2025/08/31

Editor in Chief or Scientific: José Wicto Pereira Borges
Associate Editor: Chrystiany Placido de Brito Vieira

Authors retain copyright and grant the Revista de Enfermagem da UFPI the right of first publication, with the work simultaneously
licensed under the Creative Commons Attribution BY 4.0 License, which allows sharing the work with acknowledgment of authorship
and initial publication in this journal.

English | Rev. enferm. UFPIL. 2025;14:6280 | DOL: 10.26694 / reufpi.v14i1.6280



