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ABSTRACT | OBJECTIVE: To know the morbidity and mortality
profile of congenital syphilis in five Health Regions of Santa
Catarina from 2010 to 2019. METHODS AND MATERIALS: A
descriptive, retrospective ecological study with a quantitative
approach carried out in Santa Catarina, in five Health Regions
from a total of 16 regions, selected according to the geographic
distribution of the Regionalization Master Plan/2012.
Secondary data from the Information System on Notifiable
and Population Diseases of the Informatics Department
of the Unified Health System were used. The collected data
were organized, tabulated, and described in absolute and
relative frequencies to identify the clinical characteristics of
the newborn and the epidemiological profile based on the
construction of morbidity and mortality indicators. RESULTS:
The highest incidence occurred in the Northeast and Serra
Catarinense Health Regions, although these are below 10
cases/1000 Live Births. Mortality rates in the Health Regions are
low. The highest rates are in the Western Health Region (53.34
cases/100,000 LB) and Serra Catarinense (25.11 cases/100,000
LB). CONCLUSION: With this study, it was possible to describe
the morbidity and mortality profile of congenital syphilis in
five Health Regions of Santa Catarina in the period from 2010
to 2019, and this disease remains an important public health
problem in Santa Catarina.
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RESUMO | OBJETIVO: Conhecer o perfil de morbidade e
mortalidade da sifilis congénita em cinco Regides de Saude
de Santa Catarina no periodo de 2010 a 2019. METODOS E
MATERIAIS: Estudo ecolégico descritivo, retrospectivo, com
abordagem quantitativa, realizado em Santa Catarina, em
cinco Regides de Saude de um total de 16 regides selecionadas
segundo a distribuicdo geografica do Plano Diretor de
Regionaliza¢d0/2012. Utilizou-se dados secundarios do Sistema
de Informacdo de Agravos de Notificacdo e populacionais do
Departamento de Informatica do Sistema Unico de Saude. Os
dados coletados foram organizados, tabulados e descritos
em frequéncias absolutas e relativas para identificacdo das
carateristicas clinicas do recém-nascido e o perfil epidemiolégico
a partir da constru¢do de indicadores de morbidade e
mortalidade. RESULTADOS: As maiores incidéncias ocorreram
nas Regides de Salde Nordeste e Serra Catarinense, ainda
que essas estejam abaixo de 10 casos/1000 Nascidos Vivos. As
taxas de mortalidade nas Regides de Salide sdo baixas. As mais
elevadas estdo na Regido de Saude Oeste (53,34 casos/100.000
NV) e Serra Catarinense (25,11 casos/100.000 NV). CONCLUSAO:
Com este estudo foi possivel descrever o perfil da morbidade
e mortalidade da sifilis congénita em cinco RegiGes de Saude
de Santa Catarina, no periodo de 2010 a 2019, indicando um
problema importante de salide publica em Santa Catarina.

DESCRITORES: Sifilis congénita. Morbidade. Mortalidade.
Epidemiologia.
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Introduction

Congenital syphilis is a millennial disease that
continues to be a public health problem due toits high
vertical transmission rates. This disease is a systemic
bacterial infection caused by Treponema pallidum,
and it is also sexually transmitted!; however, this
disease is easily diagnosed, and its treatment is free.?

Vertical transmission could have immediate or late
consequences for the baby, such as abortion, stillbirth,
preterm birth, neonatal death, and congenital
anomalies.2 Monitoring women with syphilis and
providing adequate treatment and follow-up during
prenatal care could help to prevent this disease.?
Other factors are also associated with an increased
risk for syphilis infection during pregnancy, such as
ethnic differences, lower socioeconomic status, poor
education, unsafe sex practices, limited access to
diagnosis, and failure in triage or medical assistance
in health services.*>

Syphilis is a compulsory notification disease, and all
public and private health professionals must report
cases of this infection so that each case can be
investigated and confirmed through the Notifiable
Diseases Information System - SINAN.2

According to the World Health Organization, in 2016,
an estimated 600 thousand cases of syphilis were
reported around the world.c Congenital syphilis has a
rate of 472 cases per 100,000 live births, and it causes
more than 200,000 stillbirths and perinatal deaths.”

In 2017, the United States reported a national rate
of congenital syphilis of 23.3 cases per 100,000 live
births - the highest rate since 19975. In 2018, there
was an increase of 261% in cases compared to 2013 in
the country.8 In addition, these rates were 6.4 and 3.3
times greater in newborns from black and Hispanic
mothers, respectively, compared to white mothers.>

According to the Epidemiological Bulletin of the
Ministry of Health, a significant increase in congenital
syphilis rates was observed in Brazil in the last two
decades.? Between 1998 and 2019, 414,891 cases
were reported in infants below one year of age, and
8.5% (18,119) were from South Brazil.2

In 2018, 25,889 (98.4%) cases of congenital syphilis in
newborns were confirmed in Brazil, 25,456 (96.8%) of
these were diagnosed in their first week of life, and

93.6% of these were classified as early congenital
syphilis.2 The incidence rate of congenital syphilis
was 8.2/100,000 live births. Eleven States of Brazil
presented an incidence rate greater than 9.0/1,000
live births in that same year.2

In the State of Santa Catarina, 680 new cases of
congenital syphilis were reported in 2018, with an
incidence rate of 6.8/1,000 live births and 28 deaths
(mortality rate of 28.1/100,000 live births).®

Some of the reasons that motivated the choice for
the theme of this study were the rise in congenital
syphilis cases in the State of Santa Catarina during
the last decade; the limited number of studies about
morbidity and mortality rates of this disease; and
the geographic distribution of this disease in the 16
Health Regions that are part of the Director Plan of
Regionalization of Santa Catarina.

Studies that describe the morbidity and mortality
profile of congenital syphilis could contribute to the
decision-making and design of health strategies. This
information could also assist in policies and programs
and expand health professionals’ knowledge on
monitoring, preventing, and assisting the population.

Therefore, the research question of the present
study was “what is the morbidity/mortality profile
of congenital syphilis in the Health Regions of Santa
Catarina between the years 2010 and 2019?". This study
aimed to identify the morbidity and mortality profile of
congenital syphilis in five Health Regions of the State of
Santa Catarina, Brazil, during the years 2010 to 2019.

Methods

This was an ecologic, descriptive, and retrospective
study with a quantitative approach aimed to identify
the distribution of congenital syphilis cases in
children below one year of age between the years
2010 and 2019.

The initial proposal of this research was to analyze
the epidemiological profile of congenital syphilis in all
the State of Santa Catarina, according to the division
stated in the Master Plan of Regionalization (PDR),
which divides the State into 16 Health Regions -HR.?
However, the design of this research, which is an
ecologic and longitudinal study of a time series of 10
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years, limited the time available for data collection
and analysis that, in turn, made it difficult to perform
calculations for each epidemiological indicator
proposed for the 16 HR. Thus, it was decided to
work with five Health Regions (HR) in the State of
Santa Catarina: Foz do Rio Itajai, Serra Catarinense,
Grande Florian6polis, Northeast and West. These
are geographically located in distinctive parts of the
State’s Map.

Thisstudywas conductedinthe State of Santa Catarina,
and its design was based on the Health Regions
described in the Director Plan of Regionalization
(2012), according to the Organizational Contract for
Public Actions, which was published in Resolution
Number 7508/201.°

The participants in this research were all infants up to
one year of age, positively diagnosed with congenital
syphilis between 2010 and 2019, and born to mothers
living in one of the municipalities inside the five Health
Regions chosen for the study.

Data were collected in July of 2020 and retrieved
from the Notifiable Diseases Information System
(SINAN) and the Mortality Information System (SIM);
both systems were accessed via the website of the
Epidemiological Surveillance Board in the Secretary
of Health of Santa Catarina. The population data were
obtained on the website Technology Department of
Brazil's Unified Health System - DATASUS. Then, data
were organized according to the independentvariable
defined as the year of notification/confirmation. The
dependent variables were defined as sex, the result
of the nontreponemal test (positive), symptomatic/
asymptomatic newborn, and early diagnosis. All of
these variables were available in the SINAN forms.

Data were initially tabulated and organized in
worksheets in the software Microsoft Office Excel®
2013. Then, absolute and relative frequencies were
calculated using the newborns’ clinical characteristics.
The clinical characteristics of the population used
in this study were a positive nontreponemal test at
birth, newborns with a diagnosis of early congenital
syphilis, and symptomatic newborns.

First, the specific incidence rates for each year of the
time series were calculated for every Health Region

to define the epidemiological profile of this disease
in the Health Regions selected for this study. Second,
the specific incidence rates according to sex were
also calculated.

To better understand the morbidity of congenital
syphilis, it was decided to present the specific
incidence rate and the incidence rate according to
sex in the five Health Regions selected for this study.
These incidences were calculated using the mean
of the indicators for specific incidence rates and
incidence rates of congenital syphilis according to
sex (male and female, respectively) of the time series.
Thus, these calculations made it possible to compare
the mean results of the epidemiological indicators of
the five Health Regions and better comprehend the
results of such comparisons.

The mortality analysis used a multiplication constant
to every 100,000 live births, as the number of
congenital syphilis deaths is low in the Health Regions
selected for this study. All ethical aspects were
followed in every stage of this research according
to Resolution Number 466/2012 of the Ministry of
Health.10 The Research Ethics Committee approved
the Research Project on May 15, 2020, under motion
number 4.030.171.

Results

The results of the indicators obtained in this study
were organized and presented according to the
clinical characteristics of newborns and the morbidity
and mortality profile of congenital syphilis in the State
of Santa Catarina.

The clinical characteristics are displayed in Table
1, which shows that the Northeast Health Region
presented a greater proportion of newborns with a
positive nontreponemal test after birth (92.65%) and
the West Region showed the lowest mean proportion
(62.32%). The majority of newborns were diagnosed
with early congenital syphilis and the proportion varied
from 89.20% (Foz do Rio Itajai) to 99.23% (West). At
birth, the incidence of cases in symptomatic newborns
was 5.5% in the Northeast Health Region and 20.94%
in the Serra Catarinense, as Table 1 shows.
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Table 1. Mean Proportion of clinical characteristics of newborns with congenital syphilis in five Health Regions. Santa Catarina, Brazil, 2010-2019

Health Regions

Indicators Northeast Foz do Rio Grande Serra West
Itajai Fpolis. Catarinense
Proportion of cases with positive 92.65% 87.81% 91.59% 90.61% 62.32%

nontreponemal tests

Proportion of cases with an early 90.22% 89.20% 91.00% 92.56% 99.23%
congenital syphilis diagnosis

Proportion of cases with 5.51% 8.92% 9.81% 20.94% 15.33%
symptomatic newborns

Source: DIVE/SC

Figure 1 shows the Morbidity Profile of congenital syphilis. This figure shows that the incidence rate of congenital
syphilis in the State of Santa Catarina between the years 2010 and 2018 presented a modest increase, and the
year 2018 had the highest incidence, with 6.40 cases per 1,000 live births. The incidence rates, according to the
Health Regions, demonstrated an increase in every year since 2014, Although, the Serra Catarinense Health Region
presented an abrupt rise in the curve and reached a rate of 36.58 new cases per 1,000 live births in 2019, which
was the highest rate among the other regions in this study.

Figure 1. Time series of congenital syphilis incidence rates per 1,000 live births in five Health Regions. Santa Catarina, Brazil, 2010-2019
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Source: Dive/SES-SC
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Table 2 shows the mean of specific incidence rates and the mean of incidence rates according to sex, calculated
per 1,000 live births. The Serra Catarinense had a mean incidence rate of congenital syphilis of 15.57 cases/1,000
live births; this was the highest rate among the five Health Regions studied. The lowest rate was 3.36 cases/1,000
live births in the Northeast Health Region.

The results of the mean incidence rates according to sex showed the same pattern as the total mean incidence
rate. The Serra Catarinense Health Region presented the highest mean rate for the female sex, with 16.18/1,000
live births. On the other hand, the lowest rates for total mean and female mean incidence were registered in the
Northeast Health Region, with 3.36/1,000 live births and 3.05/1,000 live births in female newborns. The results for
mean incidence rates in the male sex demonstrated that the lowest rate was reported for the Northeast Region
(2.97/1,000 live births), while the highest rate was registered, again, in the Serra Catarinense (13.04/1,000 live
births) and the same pattern for morbidity was maintained (Table 2).

Table 2. Mean incidence rate and incidence rate according to sex for congenital syphilis per 1,000 live births in five Health Regions
Santa Catarina, Brazil, 2010-2019.

Indicators Northeast Foz do Rio Grande Serra West
Itajai Fpolis. Catarinense

Total mean specific
rate of incidence 3.36 4.17 7.22 15.57 4.16

Mean rate of
incidence for male sex 2.97 3.53 6.49 13.04 4,35

Mean rate of
incidence for female 3.05 4.30 7.05 16.18 3.96
sex

Source: DIVE/SC

Another criterion of analysis used in this study was the mortality profile and its associated indicators that evaluated
the severity of this disease. It was observed that the specific mortality rate for congenital syphilis and the rate
according to sex in the State of Santa Catarina were low in this study.

The results displayed in Figure 2 presented a stability in the mortality rate of approximately 1.18/100,000 live
births in Santa Catarina between the years 2010 and 2012. The highest mortality rate was registered in 2015
(15.22 cases/100,000 live births); however, it was reduced to 6.15 cases per 100,000 live births in 2019.

The results of the five Health Regions demonstrated that the mortality rate of congenital syphilis is low, with some
oscillations in the curves for the Health Regions analyzed in this study. The West and Serra Catarinense Regions
showed an increase in the mortality rate in the years 2012 (21.54/100,000 live births) and 2013 (25.11/100,000 live
births), respectively. The West Region also maintained a mortality rate close to 20 deaths per 100,000 live births
between the years 2015 and 2017; however, in 2019 this rate increased to 53.34/100,000 live births. A similar
trend was observed in the Serra Catarinense Region during the same period from 2015 to 2017, with mortality
rates close to 24 deaths per 100,000 live births. Whereas, the Foz do Rio Itajai Region presented mortality rates
close to 10/100,000 live births between 2014 and 2016 and in the year 2019.
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Figure 2. Time series of specific mortality rates for congenital syphilis per 100,000 live births in five Health Regions. Santa Catarina, Brazil, 2010-2019
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Table 3 presents the mean specific mortality rates for congenital syphilis, total and according to sex, in the
five Health Regions selected for this study. It was observed that the mean mortality rates were higher in the
Serra Catarinense Region (24.29/100,000 live births) and in the West Region (25.47/100,000 live births), as it was
expected. When data was analyzed according to sex, the highest rates were found for male sex, with 47.67/100,000
live births in the Health Region of Serra Catarinense. Whereas, for female sex, the West Region showed a rate of
26.73/100,000 live births, the highest mean rate of all the regions analyzed.

Table 3. Mean specific mortality rates and mean mortality rates according to sex for congenital syphilis in five Health Regions. Santa Catarina, Brazil, 2010-2019

Regions
Indicators Northeast Foz do Rio Grande Serra West
Itajai Fpolis. Catarinense

Total mean specific mortality
rate 9.31 9.72 9.49 24.29 25.47
Mean mortality rate for male sex

13.6 4.65 6.03 47.67 2474
Mean mortality rate for female
sex 4.93 14.97 13.13 - 26.73

*100,000 Live Births Source: DIVE/SC

Finally, the case fatality rate for congenital syphilis for each of the five Health Regions selected for this study was
calculated. Table 4 shows that case fatality rate varied from 0.51 deaths per 100 cases of syphilis in the Health
Region of Grande Floriandpolis, in the year 2017, to 50.00 deaths per 100 cases of syphilis in the Health Regions
of West (2012) and Serra Catarinense (2013), respectively. Although, it is important to clarify that these high case
fatality rates are a result of the low number of confirmed cases (n=2) in each one of the regions in this study. The
other Health Regions presented low rates, which varied from 0.51 in Grande Floriandpolis Region to 16.7 deaths
in West Region, in the year 2019.
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Table 4. Case Fatality Rates of congenital syphilis in five Health Regions. Santa Catarina, Brazil, 2010-2019

Health Regions 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
HR Northeast - - - - - 2.50 1.06 - - 2.86
HR Foz do Rio Itajai - - - - 2.22 1.96 2.38 - - 1.75
HR Grande

Floriandpolis - - - 1.03 - 1.84 - 0.51 0.52

HR Serra Catarinense - - - 50.00 - 4.55 1.30 1.37 - 0.68
HR West - - 50.00 7.69 - 2.08 2,56 1.79 - 167

Source: DIVE/SEC-SC

Discussion

The control of communicable diseases, such as syphilis, is a primary care responsibility. That includes adopting
control measures directed not only to pregnant women but also to their partners. As a result, establishing an
efficient treatment can break the chain of transmission of this disease and avoid spreading a preventable infection
in newborns, congenital syphilis.

Although national control measures were established to limit the advance of congenital syphilis, the present study
observed a different behaviour of this disease in the five Health Regions of Santa Catarina.

The analysis of the newborns' clinical characteristics in this study demonstrated a percentage greater than 90% in
the diagnosis of early congenital syphilis in the five Health Regions analyzed. A study conducted in Recife between
2011 and 2015 identified that 47.36% of nontreponemal tests in peripheral blood of newborns were positive, and
5.26% of these infants were symptomatic.™ Another research in the city of Sdo Paulo showed that 61% of cases
were positive and 20% negative. Meanwhile, bone anomalies were present in 14% of notifications.™

In the South of Brazil, from 2001 to 2009, 86.9% of congenital syphilis cases were classified as early, and a similar
trend was found in another Brazilian study.’?

Prenatal care was reported by 79.29% of pregnant women, following recommendations from the Ministry of Health
of Brazil." During prenatal visits, pregnant women with a syphilis diagnosis represented 60.01% of the population;
however, 55.05% of the reported treatments were inadequate.’? Another study revealed that, although 96.6% of
pregnant women went through adequate prenatal care, 40% of them had a diagnosis of syphilis only during labor,
which compromised the treatment and contributed to an increase in the number of congenital syphilis cases.'>

The inadequate treatment of pregnant women and their partners is a great challenge, and it contributes to the
increase in the number of congenital syphilis cases; this problem was described in some studies’#>1¢, which
evidenced room for improvement. Simultaneously, the Ministry of Health also states the importance of an early
diagnosis in children with congenital syphilis.?

In the time series analyzed in this study, the incidence rate of congenital syphilis in the State of Santa Catarina
presented the smallest value in 2010, with an incidence rate of 0.75/1,000 live births, which is still higher than
the goal established by the World Health Organization/Pan American Health Organization of 0.5 cases/1,000 live
births.’” The behavior of this disease between the years 2010 and 2018 did not show great changes, and the
highest incidence rate was reported in 2018, with 6.40 cases/1,000 live births.
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A study conducted in the capitals of Brazil described
44,056 cases of congenital syphilis in infants below
one year of age between 2009 and 2016.' The highest
rate of congenital syphilis was reported in 2016 in
Porto Alegre (31.07/1,000 live births). The capitals of
Northeast Brazil were featured among the cities with
the greatest incidence rates, especially the city of
Recife (23.67/1,000 live births).12

In these studies, it was verified that the incidence
rates were higher than the mean of 0.5/1,000 live
births determined by the Ministry of Health, according
to recommendations from the Pan American Health
Organization.z

The mean incidence rates for the Health Regions
analyzed in this study were seven cases per 1,000
live births, except for the Serra Catarinense Region.
A study about congenital syphilis performed in the
city of Sobral, in the State of Ceard, identified nine
newborns with this disease, and eight of them were
female babies.”?

The follow-up of pregnant women during prenatal
care visits and the treatment administrated in the
maternity hospital are fundamental steps for caring
for newborns diagnosed with congenital syphilis at
birth.

Two Health Regions were featured because of their
high incidence rates, as both of them were distant
from urban centers, which could difficult the access
to an early diagnosis at birth and prompt treatment
administration that requires the newborn’s admission
into a maternity hospital. Additionally, home
deliveries in rural areas are a reality in the two Health
Regions with a high prevalence of congenital syphilis
in the present study. Another study confirmed that
lower social conditions, the vulnerability of pregnant
women, poor education, insufficient income, and
limited access to health services was associated with
morbidity by congenital syphilis.?213:20

The morbidity profile of congenital syphilis expresses
the severity of this disease for newborns and children
up to two years of age. This was observed in the total
specific mortality rate and the specific mortality rate
according to sex. It is worth mentioning that the very
low results of these indicators, found in the present

research, suggested that the State of Santa Catarina
adopted efficient control measures. This is particularly
relevant for prenatal care of pregnant women and for
strategies to provide prompt treatment and follow-
up the newborns diagnosed with congenital syphilis
at the maternity hospital.

When the total mean specific mortality rate and the
mean specific mortality rates of each of the five Health
Regions in this study were compared to national
indicators of Brazil, great disparities were observed
in these results. The Health Regions analyzed in this
research, especially the Serra Catarinense and the
West, displayed very high mortality rates, almost 24
times greater than national rates for Brazil. In the
last ten years, Brazil reported a national mortality
rate of 1.9/100,000 live births in 2008 and notified an
increase for 8.2/100,000 live births in 2018.2

One of the consequences of congenital syphilis is
perinatal death, which could be related to incorrect
dosages of antibiotic treatment or untreated maternal
syphilis.?t

In order to reduce the transmission of congenital
syphilis, itisnecessarytoadoptcontrol measures.Some
of these strategies include the expansion of access to
basic health units, the improvement of prenatal care
quality, increasing the number of screening tests in
the first prenatal care visit, the access to adequate
treatment for infected women and their partners, and
the expansion of intervention programs targeted to
groups at high risk for syphilis infection.?

Public policies and programs for maternal and infant
health need to be implemented to guarantee the
quality of health assistance during the delivery and
postpartum period. These strategies assure the
newborn's rightto be born with safety and guaranteed
healthy growth and development.®

Another important factor in modifying the morbidity/
mortality profile of congenital syphilis is improving
participation and educating primary care teams. These
professionals work in the frontlines of public health
assistance, directly with the families at risk, and are
extremely important for health promotion, which is
needed to reduce the spread of congenital syphilis and
to achieve the goals set by public health agencies.*
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Conclusions

This study helped outline the morbidity/mortality
profile of congenital syphilis and identify the
differences among five Health Regions in the State
of Santa Catarina between the years 2010 and 2019.
The lack of systematic testing for syphilis during
pregnancy could have increased the number of
newborns diagnosed with congenital syphilis in the
last few years. These confirmed diagnoses were more
prevalent in asymptomatic newborns.

Two Health Regions were featured among the highest
morbidity rates, and both of them were located
away from urban centers. Meanwhile, the mortality
profile maintained low rates from 2010 to 2017 and
did not register deaths in several years in the time
series analyzed. However, the years 2018 and 2019
registered a change in the mortality profile, with
higher rates reported in the Serra Catarinense (2019)
and West Region during all the analyzed periods.

Congenital syphilis is a disease with high impact and
unfavorable health indicators. Therefore, the Health
Council of the State of Santa Catarina needs to adopt
a new organizational plan for Primary Care, with
new control measures to halt the advance of this
disease. This plan also needs to offer health services
and implement new strategies in every city part of
the Health Regions in our State, so we can effectively
reach the goal of 0.5 cases of congenital syphilis per
1,000 live births.

This study could assist in the evaluation of health
indicators of every Health Region of Santa Catarina.
As a result, the Government could develop adequate
control measures for each demographic profile and
expand the offer of health services to reach the most
vulnerable population to syphilis infection.

The strengths of this study were the availability
of updated data in the TabNET system, from the
Mortality Information System (SIM) and the Notifiable
Diseases Information System (SINAN), assessed in
the website of the Epidemiological Surveillance Board
in the Secretary of Health of Santa Catarina. This was
a pioneer study that demonstrated the magnitude of
congenital syphilis in the State of Santa Catarina. This
analysis could contribute to expand the strategies
and implement Municipal Programs for the Control
of Sexually Transmitted Infections in our State.
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