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ABSTRACT

This study analyzed the epidemiological profile of sexually transmitted
infections (STls), including syphilis and HIV, and viral hepatitis in Brazil
between 2019 and 2023, using data from the Notification of Diseases
Information System (SINAN) of the Brazilian Ministry of Health. Results
show a predominance of cases among young adults (20-39 years), mainly
men and individuals identifying as mixed race or white, with higher
incidence in the Southeast and Northeast regions. Average education
levels (complete elementary or high school) indicated that vulnerability is
not limited to populations with low education. The COVID-19 pandemic
impacted testing, reporting, and accessto health services, causing a
decline in casesin 2020, followed by recoveryin subsequentyears. The
high proportion of incomplete records compromised the accuracy of
analyses by sex, age, race, education, and region. The persistence of
vertical syphilis transmission, gaps in maternal partner treatment, and
structural inequalities highlight social, cultural, and economic barriers that
limit the effectiveness of public policies. Statistical analyses confimed
significant patterns of age concentration, male predominance, and
regional disparities. Young adults and women of reproductive age
emphasize the need for reinforced prenatal care, universal testing, and
tmely treatment of the mother-partner dyad. Integrating social,
behavioral, and biological determinants can inform public policies
tailored to regional and social realities, strengthening combined
prevention strategies, health education, contacttracing, and reduction of
structural inequalities. The study demonstrates that addressing STls and
viral hepatitis in Brazil requires multidimensional, intersectoral, and
evidence-based interventions, ensuring equity in access to health
services, strengthening epidemiological surveillance, and providing
comprehensive care to the mostvulnerable populations.
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Epidemiological Profile and Social Determinants of Sexually Trans mitted Infections and Viral Hepatitis in Brazil, 2019-2023

Introduction

Sexually transmitted infections (STls), including
acquired syphilis, syphilis in pregnant women,
congenital syphilis, and HIV, together with viral
hepatitis (B and C), represent persistent and
multifaceted challenges for Brazilian public health.
The complexity of these conditions stems from
multiple interconnected factors: not only the
biology of the diseases and their transmissibility,
but also social, economic, cultural, and behavioral
determinants that shape individual and population

Figure 1 — Maps of the Brazilian states and regions.

ATO GROSSG
DO SUL
PALLO ‘J
10 D
n A JANEIRO
SANTA

S
RIO GRANDI
DO SUL

Source:iheartbrazil.com[modified by the authors]

TARINA

Brazil is a country of continental dimensions and
marked social, economic, and demographic
heterogeneity. With an estimated population of
approximately 215 million inhabitants in 2023, the
country presents a diverse racial composition:
about 47% of the population identifies as mixed-
race or Black, 42% as White, and the remainder as
Indigenous or Asian. This racial diversity reflects
historical structural inequalites that manifest in
different health determinants, including access t
services, education, and income. Epidemiological
studies show that Black or mixed-race individuals
often present greater vulnerability to infectious
diseasesdue to structural barriers, social stigmas,
and lower coverage of primary healthcare?.

In terms of education, Brazil still faces significant
challenges. IBGE data indicate that approximately
10% of the adult population s illiterate, while more
than 40% have completed only elementary school.
Low education levels are correlated with reduced
accessto health information, limited understanding
of sexually transmitted infection prevention, and
difficulties accessing quality primary healthcare
services. These factors reinforce the need for
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vulnerability. Brazil, with its social, economic, and
geographic heterogeneity, presents patterns of
disease distribution that reflect deep structural
inequalities, including disparities in access t
primary care, educational inequality,
differences, cultural and racial barriers, as well as
historical regional inequalities across the country’s
macro-regions' — Figure 1 shows two maps: one
with the Brazilian states (26 states and 1 federal
district) and one with the regions (five: North,
Northeast, Midwest, Southeast, and South).

income

[l North region
[l Northeast region
[] central-west region
B southeast region
[[] south region

educational and preventive approaches adapted to
the population’s educationallevel, especially among
economically vulnerable young people and adults®.

Regional heterogeneity also plays a determining
role in the distribution of STls and viral hepatitis.
The Southeast and South regions exhibit higher
economic development, better health infrastructure
indicators, and greater primary care coverage. On
the other hand, the North and Northeast regions
still face challenges related to poverty, lower
density of health transportation
difficulties, and inequalities in the distribution of
qualified professionals. The Central-West and
North regions also have significant population
dispersion, which hinders access to testing and
treatment. Thus, epidemiological vulnerability
patterns reflect not only individual characteristics
but also structural inequality between regions,
resulting in disparities in early diagnosis, timely
treatment, and prevention of new infections*.

services,

Moreover, urban concentration and socioeconomic
inequality in large Brazilian metropolises create
specific risk contexts. Municipalites with higher
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population density and pronounced inequality
present higher STl incidence, showing that social
factors suchasincome, occupation, education, and
spatial segregation interact with biological and
behavioral factors in determining risk®.

Despite significant advances in recent decades,
suchas expanded accessto diagnostic testing, timely
treatment, and combined prevention strategies, the
persistence—andinsome cases increase—ofthese
diseases demonstrates that isolated biomedical
interventions are insufficient. The STI and viral
hepatitis epidemics are not merely clinical issues;
they constitute socialissuesinvolving risk behaviors,
gender inequalities, economic vulnerability, barriers
to healthcare access, and stigmatization. For example,
the concentration of cases inyoungadults, especially
between 20 and 39 years old, reflects both patterns
of higher sexual activity and multiple partners as
well as gaps in the reach of targeted educational
and preventive strategies. At the same time,
vertical transmission of syphilis and viral hepatitis,
especially amonglow-incomewomen orthose with
limited access to quality prenatal care, highlights
the persistence of intergenerational vulnerabilities
that perpetuate cycles of health inequality®.

International literature reinforces that effective
controlof these infections requiresthe simultaneous
integraton of biomedical, behavioral, and
structural measures. Strategies focused exclusively
on diagnosis or treatment without considering
social determinants tend to produce limited results
and may reinforce preexisting inequalities, creating
persistent vulnerability pockets in historically
marginalized populations. Studies in diverse
contexts, such as the United States, South Africa,
and European countries, show that successful
public policies combine universal testing, contact
tracing,  comprehensive education,
community engagement, and the reduction of
socioeconomic and cultural barriers, including
gender and racial stigmas. In this sense,
epidemiologicalsurveillance, when articulated with
social determinant analysis, allows the
identification of vulnerability patterns, guides
resource allocation, prioritizes at-risk populations,
and supports public policies adapted to local
realities, avoiding the application of interventions
homogeneously across heterogeneous contexts’.
The COVID-19 pandemic, which began in 2020,
further highlighted structural fragility and the

sexual

interdependence between health and social
determinants. Interruptions in access to health
services, testing, and treatment directly impacted
the incidence and early detection of STIs and viral
hepatitis, especially among socially vulnerable
populations and in regions with lower service
coverage. The effects of the pandemic
demonstrated that global health crises tend to
exacerbate existing inequalities and that resilient
public policies need to consider both continuity of
care during emergencies and mechanisms 1
mitigate preexisting inequalities®.

In this scenario, it is essential to understand not
only the temporal evolution of cases butalso the
demographic, socioeconomic, and regional
distribution of these infections. Aspects such as
age, sex, race/skin color, education,
socioeconomic status, and regional health service
coverage are fundamental for interpreting
vulnerability patterns and guiding prevention, early
detection, treatment, and control strategies.
Integrating these dimensions allows for a public
health approach based on evidence, intersectoral,
and territorially adapted, considering not only the
infectious agent but also the social and structural
context that perpetuates vulnerability”8.

Therefore, this study proposes an integrated
analysis ofnotifications of acquiredsyphilis, syphilis
in pregnant women, congenital syphilis, HIV, and
viral hepatitis in Brazil between 2019 and 2023,
based on aggregated data from the Notifiable
Diseases Information System (SINAN). By
combining detailed epidemiologicalanalysis with a
focus on social determinants, the research aims to
provide solid support for the formulation of public
policies, prevention strategies, and comprehensive
health care, aiming at reducing structural
inequalites and mitigating the burden of these
infections on vulnerable populations. This study, by
articulating clinical, epidemiological, and social
dimensions, contributes to understanding the
complexities of STIs and viral hepatitis in Braziland
reinforces the need for integrated interventions
adapted to regional, demographic, and
socioeconomic specificities®.

Methodology

STUDY TYPE
This is an observational, descriptive, and ecological
study, with a time-series analysis of secondary
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epidemiological surveillance data, covering the
period from 2019 to 2023. The ecological
approach allows for the assessmentof population
patterns and temporal trends at the national level,
enabling the identification of structural and social
vulnerabilities related to the occurrence of sexually
transmitted infections (STls) and viral hepatitis.

DATA SOURCE

The data were obtained from the Notifiable
Diseases Information System (SINAN), the official
platform of the Brazilian Ministry of Health, which
consolidates notifications of compulsory-reportable
diseases. The following cases were included:

e Acquired syphilis

Syphilis in pregnant women

Congenital syphilis

o HIV

Viral hepatitis B and C

SINAN provides standardized information on
sociodemographic characteristics, clinical follow-
up indicators, diagnosis, and treatment, in addition
to data on risk factors, allowing for integrated
analyses of epidemics and evaluation of social and
structural determinants.

VARIABLES ANALYZED

The variables were grouped into four main
dimensions:

1.Demographic: age (classified into age groups:
<1year, 1-14years, 15-19 years, 20-39 years, 40~
59 years, =60 years), sex, and race/color (White,
mixed-race, Black, Asian, Indigenous, unknown).

2.Socioeconomic: educational level (illiterate,
incomplete 1st-4th grade of elementary schoo,
complete 4th grade of elementary school, incomplete
5th-8th grade of elementary school, complete high
school, higher education, unknown).

3.Regional:  Brazilian macro-regions (North,

Northeast, Southeast, South, Midwest).

4.Clinical-care: prenatal coverage, timing of
diagnosis (prenatal, delivery, postpartum), maternal
and partner treatment (in the case of syphilis), and
therapeutic follow-up when available.

INCLUSION AND EXCLUSION CRITERIA

All cases reported between 2019 and 2023 with
minimum information on age, sex, and geographic
location were included. Cases with incomplete
entries or inconsistencies in essential variables
were counted in the “unknown” category and

analyzed separately to evaluate their impact on
epidemiological interpretation.

Cases outside the defined period (before 2019 or
after 2023) and records with complete absence of
essential information were excluded to ensure
consistency in quantitative and descriptive analyses.

HANDLING OF MISSING DATA

For variables with a significant proportion of
“unknown” records (>5-10%), the following
strategies were applied:

1.Stratified descriptive analysis, highlighting the
magnitude of underreporting.

2.Sensitive  imputation:  extreme  scenarios
(proportional attribution vs. exclusion) were tested
to evaluate the potential effectof missing data on
demographic and social patterns.

3.Sensitivity analysis: differences between complete
series and series withmissing data were compared,
ensuring that conclusions on trends and vulnerabilites
were not influenced by underreporting.

STATISTICAL ANALYSIS
The analyses integrated descriptive, inferential,
and time-series approaches, detailed as follows:

1. Descriptive Analysis
o Absolute and relative frequencies by year, sex,
age group, race/color, education, and region

o |dentification of population heterogeneities and
vulnerability patterns

2. Inferential Analysis
o Testofdifferencesin proportions (z-test) between
consecutive years and extremes of the period

o Chi-square test (x?) for changes in racial,
educational, and regional distribution

o Confidence intervals (95% CI) for proportions
and differences in proportion, ensuring statistical
robustness

3.Time-Series Analysis
o Coefficient of variation (CV) for quantifying
annual fluctuations

o Compound annual growth rate (CAGR) for
medium-term trend assessment

o Mann-Kendall test (non-parametric) to identify
monotonic upward or downward trends over the
five-year period, considering the impactof external
events (COVID-19 pandemic, health campaigns)

o Outlier and seasonality analysis: identification of
years or periods with atypical variations, allowing
critical interpretation of contextual effects

© 2025 European Society of Medicine 4



4.Integrated Epidemiological-Social Analyses

o Evaluation of interactions between social
determinants (race/color, education, region) and
clinical-care indicators (prenatal, partnertreatment)

o Stratification by age group, sex, and region to
identify populations of higher vulnerability

o Synthesis of evidence to support public policies
aimed at reducing structural inequalites and
strengthening comprehensive healthcare

Ethical and Interpretative Considerations

e The study used aggregated data, without
individual identification, waiving informed consent,
in accordance with Brazilian health research
legislation.

e Incomplete records were transparently
addressed, allowing  critical interpretation
regarding underreporting and information bias.

e The methodology integrates epidemiological
and socialdimensions, providing support for public
policies, planning educational campaigns,
expanding prevention coverage, partner tracing,
and strengthening continuous surveillance.

The mentioned statistical analyses are based on
the following formulas (Figure 2).

Figure 2 — Statistical formulas used for the aforementioned calculations in this article

To analyze trends and distributions, the following formulas were used:

1. Annual Growth Rate (AGR):

Cﬁﬁesrurrent year

Caﬁesprﬂ'imrﬁ year

AGR =

= 100

Casespr{wimm year

This measures the year-to-year percentage change.

2. Proportion of a category per year:

Proportion (%) =

Cases in catego
ses 1n category < 100

Total cases in year

This calculates the relative contribution of each subgroup to the total cases of that year.

3. Compound Annual Growth Rate (CAGR):

CAGR = (

CHSES];L.,JE year ) Ninmber of years 1

Casesfirst year

This indicates the average annual growth rate over multiple years.

4. Coefficient of Variation (CV):

CV =

Standard Deviation of yearly cases

100

Mean of yearly cases

This assesses the variability of cases across years.

Source: own elaboration.

DATA QUALITY CONSIDERATIONS

Due to the nature of secondary data, an
assessment of the completeness and consistency
of the variables was performed. Incomplete
records were retained in descriptive analyses, with
emphasis on the “unknown” category, allowing a

critical interpretaton of the magnitude of
underreporting and potential biases. This
approach enables understanding of surveillance
limitations and informs adjustments in public
policies and prevention strategies.
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Epidemiological and Social Integration

The analysis sought to integrate epidemiological,
social, and structural dimensions, allowing for:

o Assessment of population vulnerabilites and
health inequalities.

e Support for public policy recommendations
aimed at reducing social and racial disparities.

» Guidance for strategies to expand coverage of
prevention, testing, and comprehensive healthcare.

« Identification of priority groups for intervention
and continuous monitoring, reinforcing the
articulation between epidemiological surveillance,
health promotion, and strategic planning.

Results

The results of this study will be presentedin an
organized manner, considering both absolute and

ACQUIRED SYPHILIS (Table 1)

relative numbers, in tables detailed by year, age
group, sex, race/color, education, and region,
allowing comparative analysis throughout the five-
year period 2019-2023. Each group of conditions
— acquired syphilis, syphilis in pregnant women,
congenital syphilis, HIV, and viral hepatitis (B and
C) — will be discussed individually, highlighting
epidemiological patterns, temporal trends,
sociodemographic and regional differences, as
well as relevant clinical-care indicators, such as
prenatal coverage, timely diagnosis, and partner
treatment. The discussion of each topic will be
integrated with statistical analysis of proportions,
trend tests, coefficients of wvariaton, and
confidence intervals, aiming to relate the findings
to social determinants, structural vulnerabilities,
and implications for public policies and health
interventions.

Table 1 - Distribution of acquiredsyphilis cases categorized by age group (years), sex, race/color, education

level, Brazilian region, and total, in Brazil, 2019-2023

Category 2019 2020 2021 2022 2023 Total 2019-2023
Ag e group (years)
<1 60 (0.04%) 1(0.001%) 55(0.03%) 97 (0.04%) 152 (0.06%) 365 (0.04%)
1-4 75(0.05%) 4 (0.003%) 68 (0.04%) 73(0.03%) 92 (0.04%) 312(0.03%)
5-9 873(0.5%) 622 (0.49%) 772 (0.45%) 1,001 (0.46%) 1,153 (0.46%) 4,421 (0.47%)
10-14 16,511 (9.9%) 12,339 (9.7%) 15,393 (9.0%) 18,150 (8.3%) 20,352 (8.2%) 82,745 (8.9%)
15-19 16,511 (9.9%) 12,339 (9.7%) 15,393 (9.0%) 18,150 (8.3%) 20,352 (8.2%) 82,745 (8.9%)
20-39 95,769 (57.6%) 77,903 (61.1%) 104,404 (60.9%) 130,927 (59.8%) 147,506 (59.2%) 556,509 (59.6%)
40-59 38,074 (22.9%) 27,357 (21.5%) 36,959 (21.6%) 49,169 (22.5%) 56,829 (22.8%) 208,388 (22.3%)
60-64 5,396 (3.2%) 3,530 (2.8%) 4,849 (2.8%) 6,718 (3.1%) 7,836 (3.1%) 28,329 (3.0%)
65-69 3,805 (2.3%) 2,464 (1.9%) 3,362 (2.0%) 4,811 (2.2%) 5,698 (2.3%) 20,140 (2.2%)
70-79 3,769 (2.3%) 2,428 (1.9%) 3,385 (2.0%) 5,120 (2.3%) 6,067 (2.4%) 20,769 (2.2%)
80+ 1,186 (0.7%) 774 (0.6%) 1,072 (0.6%) 1,786 (0.8%) 2,012 (0.8%) 6,830(0.7%)
Sex
Male 99,645 (59.9%) 80,058 (62.8%) 107,281 (62.7%) 134,520 (61.4%) 151,465 (60.9%) 572,969 (61.4%)
Female 66,521 (40.0%)  47,235(37.0%) 63,668 (37.2%) 84,228 (38.5%) 97,302 (39.1%) 358,954 (38.5%)
Ignored/Blank 151 (0.1%) 145 (0.1%) 240 (0.1%) 282 (0.1%) 254 (0.1%) 1,072 (0.1%)
Ra ce/Color
White 58,181 (35.0%) 45,449 (35.7%) 59,202 (34.6%) 75,733 (34.6%) 86,515 (34.7%) 325,080 (34.8%)
Brown (Pardo) 62,627 (37.6%) 49,401 (38.8%) 68,951 (40.3%) 88,181 (40.3%) 104,257 (41.9%) 373,417 (40.0%)
Black 17,162 (10.3%) 14,025 (11.0%) 18,556 (10.8%) 24,306 (11.1%) 29,723 (11.9%) 103,772 (11.1%)
Yellow 1,432 (0.9%) 1,401 (1.1%) 1,970 (1.2%) 2,405 (1.1%) 2,713 (1.1%) 9,921 (1.1%)
Indigenous 809 (0.5%) 558 (0.4%) 746 (0.4%) 933 (0.4%) 1,059 (0.4%) 4,105 (0.4%)

Ignored/Blank
Ed ucation level

llliterate
1st-4th gradeincomplete
4th grade complete
5th—-8th grade incomplete
Elementary completed
High school incomplete
High school completed
Higher education incomplete
Higher education completed
Not applicable
Brazlian region

North
Northeast
Southeast

South

Central-West

Total

26,106 (15.7%)

1,795 (0.5%)
7,876 (2.3%)
4,980 (1.4%)
17,315 (5.2%)
12,403 (3.7%)
15,394 (4.5%)
32,184 (9.7%)
5,527 (1.7%)
7,280 (2.2%)
958 (0.3%)

11,161 (6.7%)
28,135 (16.9%)
77,006 (46.3%)
37,442 (22.5%)
12,573 (7.6%)
166,317

16,604 (13.0%)

962 (0.4%)
4,806 (1.9%)
3,234 (1.3%)

11,469 (4.5%)
8,954 (3.5%)
11,833 (4.7%)
27,727 (11.0%)
4,634 (1.8%)
6,896 (2.7%)
82(0.03%)

8,522
17,240
62,063 (48.7%)
29,477 (23.1%)
10,136 (8.0%)
127,438

6.7%)
13.5%)

21,764 (12.7%)

1,505 (0.9%)
5,853 (3.4%)
3,908 (2.3%)
13,960 (8.2%)
11,548 (6.8%)
15,443 (9.1%)
38,108 (22.3%)
6,239 (3.6%)
9,859 (5.8%)
1,045 (0.6%)

13,644 (8.0%)
27,694 (16.2%)
80,324 (46.9%)
36,498 (21.3%)

13,029 (7.6%)

171,189

27,472 (12.5%)

1,815(0.8%)
7,835 (3.6%)
5,075 (2.3%)
17,100 (7.8%)
15,109 (6.9%)
20,423 (9.3%)
50,082 (22.9%)
7,324 (3.4%)
12,726 (5.8%)
1,477 (0.7%)

16,790 (7.7%)
32,979 (15.1%)
104,738 (47.8%)
47,914 (21.9%)

16,609 (7.6%)

219,03

24,754 (9.9%)

2,028 (0.8%)
8,247 (3.3%)
5,563 (2.2%)
19,790 (7.9%)
16,525 (6.6%)
23,556 (9.4%)
62,351 (24.9%)
8,560 (3.4%)
15,774 (6.3%)
1,794 (0.7%)

17,960 (7.2%)
39,801 (16.0%)
118,310 (47.5%)
51,556 (20.7%)

21,394 (8.6%)

249,021

116,700 (12.5%)

8,105 (0.6%)
34,617 (2.9%
22,760 (1.9%
79,634 (6.9%
64,539 (5.6%
86,649 (7.4%)
210,452 (17.9%)
32,284 (2.7%)
52,535 (4.5%)
5,356 (0.5%)

68,077 (7.3%)
145,849 (15.6%)
442,441 (47 .4%)
202,887 (21.7%)

73,741 (7.9%)

932,995

Source: Notifiable Diseases Information System (SINAN), 2019-2023; data organized by the authors.

Between 2019 and 2023, Brazil recorded a
dynamic evolution in acquired syphilis cases:

166,317 cases in 2019, decreasing to 127,438 in
2020, followed by successive increases: 171,189

© 2025 European Society of Medicine 6



(2021), 219,030 (2022), and 249,021 (2023). The
annual variations were -23.3% (2019-2020),
+34.3% (2021), +27.9% (2022), and +13.7% (2023).
The compound annual growth rate (CAGR) was
11.7%, indicating an upward trend overthe period.

Inthe age group distribution, individuals aged 20—
39 years concentrated the highest proportion of
cases, increasing from 95,769 (57.6%) in 2019 to
147,506 (59.3%) in 2023. This change was
statistically significant (proportion test, z = —10.2).
The groups <1 yearand =60 years totaledless than
3% of cases throughout the period.

Regarding sex, a predominance of men was
observed, with 59.9% in 2019 and 60.8% in 2023.
The increase in the proportion of casesin men was
significant (z = —6.8). Women ranged between
40.0% and 39.1% over the period.

In terms of race/skin color, a growing distribution
was observed among Brown individuals (37.6% —

41.9%) and Blackindividuals (10.3% — 11.9%), with
a proportional reduction among white individuals

GESTATIONAL SYPHILIS (Table 2)

(35.0% — 34.7%). The chi-square testindicated a
significant change (x2 = 7.4; p = 0.025).

Education showed the highest concentration
among individuals with completed High School
and completed Elementary School, with the former
increasing from 19.3% in 2019 to 25.0% in 2023.
Individuals with low schooling remained fewer in
proportion, yet with relatively elevated risk.

Regional distribution revealed the highest
concentration in the Southeast (=47% of cases),
followed by the South (220%), Northeast (16-18%),
Center-West (7-8%), and North (6-7%). The
coefficient of variaton showed moderate
fluctuations: 20-39 years (CV = 24.9%), male sex
(CV = 17.5%), and Southeast(CV = 15.5%).

The Mann-Kendall test indicated a significantly
increasing trend for total cases (S = 8; Z = 1.96).
Confidence interval analyses demonstrated
statistical robustness of the observed variations,

including within population subgroups.

Table 2 - Distribution of gestational syphilis cases categorized by age group (years), race/color, education

level, Brazilian region, and total, in Brazil, 2019-2023

Category 2019 2020 2021 2022 2023 Total 2019-2023
Age group (years)
<14 664 (1.0%) 673 (1.0%) 707 (0.9%) 686 (0.8%) 634 (0.8%) 3,364 (0.9%)
15-19 15,433 (23.9%) 15,297 (23.1%) 16,110 (21.4%) 16,692 (19.8%) 15,760 (19.3%) 79,292 (21.0%)
20-39 47,279 (73.1%) 48,830 (73.9%) 56,967 (75.7%) 65,007 (77.3%) 63,690 (77.9%) 281,773 (75.0%)
40-59 1,226 (1.9%) 1,282 (1.9%) 1,520 (2.0%) 1,724 (2.0%) 1,679 (2.0%) 7,431 (2.0%)
=260 10 (0.02%) 4 (0.01%) 1 (0.00%) 1 (0.00%) 3 (0.00%) 19 (0.00%)
Race/Color
White 18,324 (28.4%) 18,220 (27.6%) 20,528 (27.3%) 24,091 (28.7%) 23,492 (28.7%) 104,655 (28.1%)
Brown (Pardo) 33,047 (51.1%) 34,565 (52.3%) 40,116 (53.2%) 43,783 (52.0%) 43,380 (53.0%) 194,891 (52.4%)
Black 7,799 (12.1%) 8,109 (12.3%) 8,980 (11.9%) 9,897 (11.8%) 10,288 (12.6%) 45,073 (12.1%)
Yellow 614 (0.9%) 742 (1.1%) 776 (1.0%) 888 (1.1%) 889 (1.1%) 3,909 (1.0%)
Indigenous 319 (0.5%) 303 (0.5%) 300 (0.4%) 329 (0.4%) 346 (0.4%) 1,597 (0.4%)

Ignored/Blank

Education level

Nliterate
1st—4th grade incomplete
4th grade complete
5th-8th grade incomplete
Elementary completed
High school incomplete
High school completed
Higher education
incomplete
Higher education
completed
Ignored/Blank

Brazlian region

North
Northeast
Southeast

South

Central-West

Total

4,509 (7.0%)

242 (0.4%)
2,126 (3.3%)
1,968 (3.0%)
11,313 (17.5%)
6,364 (9.8%)
9,893 (15.3%)
13,527 (20.9%)

987 (1.5%)

807 (1.2%)
17,365 (26.9%)

6,140 (9.5%)
14,438 (22.3%)
29,273 (45.3%)
9,585 (14.8%)
5,176 (8.0%)
64,612

4,165 (6.3%)

183 (0.3%)
2,004 (3.0%)
1,916 (2.9%)

10,888 (16.5%)

6,353 (9.6%)

10,249 (15.5%)

15,016 (22.7%)
(

1,037 (1.6%)

897 (1.4%)
17,523 (26.5%)

6,155 (9.3%)
14,106 (21.3%)
30,994 (46.9%)
9,552 (14.4%)
5297 (8.0%)
66,104

4,618 (6.1%)

206 (0.3%)
2,063 (2.7%)
1,955 (2.6%)
11,557 (15.3%)
6,999 (9.3%)
11,896 (15.8%)
18,016 (23.9%)
(

1,155 (1.5%)

1,042 (1.4%)
20,373 (27.0%)

8,074 (10.7%)
16,892 (22.4%)
33,733 (44.8%)
10,813 (14.4%)
5806 (7.7%)
75,318

5,132 (6.1%)

176 (0.2%)
2,054 (2.4%)
1,934 (2.3%)
11,623 (13.8%)
7,222 (8.6%)
13,425 (16.0%)
22,367 (26.6%)
(

1,384 (1.6%)

1,345 (1.6%)
22,546 (26.8%)

8,797 (10.5%)
17,273 (20.5%)
38,920 (46.3%)
12,270 (14.6%)
6,860 (8.2%)
84,12

3,376 (4.1%)

176 (0.2%)

1,718 (2.1%)
1,691 (2.1%)
10,759 (13.2%)
7,025 (8.6%)
13,479 (16.5%)
23,534 (28.8%)

1,518 (1.9%)

1,459 (1.8%)
20,370 (24.9%)

8,566 (10.5%)
16,506 (20.2%)
37,842 (46.3%)
11,591 (14.2%)
7,266 (8.9%)
81,771

21,800 (5.9%)

983 (0.3%)

9,965 (2.7%)
9,464 (2.5%)
56,140 (15.1%)
33,963 (9.1%)
58,942 (15.8%)
92,460 (24.9%)

6,081 (1.6%)

5,550 (1.5%)
98,177 (26.4%)

37,732 (10.1%)
79,215 (21.3%)
170,762 (45.9%)
53,811 (14.5%)
30,405 (8.2%)
371,925

Source: Notifiable Diseases Information System (SINAN), 2019-2023; data organized by the authors.

Between 2019 and 2023, gestational syphilis in
Brazil showed temporal fluctuations, with a general

increasing trend. The annual cases were: 64,612
(2019), 66,104 (2020), 75,318 (2021), 84,120

(2022), and 81,771 (2023). The annual percentage
variations were: +2.31%, +13.94%, +11.69%, and
-2.79%, respectively. The compound annual
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growth rate (CAGR) for the period was = 6.06%,
indicating an upward trend overthe five-yearspan.

The age group distribution demonstrates a
predominance of women aged 20-39 years,
increasing from 73.17% (2019) to 77.89% (2023).
The two-proportion test revealed a highly
significant change (z = -20.91; p = 0.000).
Pregnant women aged 15-19 years decreased
from 23.9% to 19.3%, while groups <14 years and
>60 years remained <1% in all years.

Regarding race/skin color, Brown women
represented the majority of cases and increased
their proportion from 51.1% (33,047) to 53.0%
(43,380). The proportion testindicated a significant
change (z = —3.69; p = 0.00021). The chi-square
test for the change in the racial distribution
between 2019 and 2023 showed y2 = 589.19; df =
5, p = 4.4x107'%5, indicating a highly significant
alteration.

Regionally, the Southeast concentrated about
45.3% of cases in 2019 and 46.3% in 2023, a

CONGENITAL SYPHILIS (Table 3)

statistically significant difference (z = —3.66; p =
0.00026). The Northeast maintained an important
share (~21-22%), while the North, South, and
Center-Westvaried between 8-15%.

Educational level of completed High School
showed a substantial increase: 20.9% (2019) —
28.8% (2023), with extreme statistical significance
(z~ —-34.27; p ~ 0.000).

The coefficients of variaton (CV) indicated
moderate variability for: annual totals (CV =
11.92%), age 20-39 years (CV =~ 14.53%), Brown
women (CV = 12.73%), Southeast (CV = 12.28%),
and high variability for completed High School (CV
~ 23.79%).

The Mann-Kendall test showed S =8; Z =~ 1.959; p
~ 0.0500, indicating a marginally significant
upward trend overthe period. The 95% confidence
interval analyses confirmed that seemingly small
changes in proportions between years are
statistically robust.

Table 3 - Distribution of congenital syphilis cases categorized by sex, mother’s education, mother’s partner
treated, maternal syphilis detection, prenatal care (mother), Brazilian region and total, in Brazil, 2019-2023

Category 2019 2020 2022 2023 Total 20192023
Sex

Male 11,992 (47.2%) 11,022 (47.1%) 12,540 (46.3%) 12,488 (47.1%) 11,556 (47.3%) 59,598 (47.3%)
Female 11,894 (46.9%) 11,024 (47.1%) 12,887 (47.6%) 12,399 (46.9%) 11,523 (47.1%) 59,727 (47.4%)
Ignored/Blank 1,494 (5.9%) 1,381 (5.9%) 1,639 (6.1%) 1,592 (6.0%) 1,385 (5.7%) 7,491 (5.9%)
Ra ce/Color

White 6,252 (24.6%) 5,531 (23.6%) 6,156 (22.7%) 6,435 (24.3%) 6,436 (26.3%) 30,810 (24.8%)
Black 1,098 (4.3%) 1,085 (4.6%) 1,231 (4.5%) 1,083 (4.1%) 1,120 (4.6%) 5,617 (4.5%)
Brown (Pardo) 13,094 (51.6%) 12,206 (52.1%) 14,209 (52.5%) 13,946 (52.7%) 13,372 (54.6%) 66,827 (53.8%)
Yellow 65 (0.3%) 44 (0.2%) 71(0.3%) 70 (0.3%) 64 (0.3%) 314 (0.3%)
Indigenous 75 (0.3%) 43 (0.2%) 66 (0.2%) 83 (0.3%) 78 (0.3%) 345 (0.3%)

Ignored/Blank
Mother's Education

Ignored/Blank

llliterate

1st-4th grade incomplete
4th grade complete

5th—8th grade incomplete
Elementary completed

High school incomplete
High school completed
Higher education incomplete
Higher education completed
Not applicable

Mother's Pariner Treated

Ignored/Blank

Yes

No

Ma temal Syphilis Detection

Ignored/Blank

During prenatal

At delivery/curettage
After delivery

Not performed
Prenatal Care (mathen

Ignored/Blank
Yes

No

Bra zlian Region

North
Northeast
Southeast
South
Central-West
Total

4,808 (18.9%)

7,052 (27.7%)
132 (0.5%)
956 (3.8%)
728 (2.9%)

5,226 (20.6%

2,627 (10.3%)

3,342 (13.1%)

4,628 (18.2%)
320 (1.3%)
255 (1.0%)
126 (0.5%)

)
)
)
)

6,514 (25.7%)
5,864 (23.1%)
13,014 (51.2%)

1,049 (4.1%)

14,840 (58.4%)

8,042 (31.7%)
1,282 (5.0%)
179 (0.7%)

1,268 (5.0%)
21,056 (82.9%)
3,068 (12.1%)

2,236 (8.8%)
7,107 (28.0%)
11,339 (44.7%)
3,290 (13.0%)
1,420 (5.6%)
25,392

4,527 (19.3%)

7,338 (31.3%)
127 (0.5%)
723 (3.1%)
597 (2.5%)

4,315 (18.4%)

2,436 (10.4%)

2,990 (12.8%)

4,269 (18.2%)
274 (1.2%)
239 (1.0%)
128 (0.5%)

)
)
)
)

7,361 (31.4%)
4,237 (18.1%)
11,838 (50.5%)

1,197 (5.1%)
12,778 (54.6%)
7,975 (34.0%)

1,318 (5.6%)

168 (0.7%)

1,604 (6.8%)
18,868 (80.5%)
2,964 (12.7%)

1,777 (7.6%)
6,785 (29.0%)
10,526 (44.9%)
3,099 (13.2%)

1,249 (5.3%)

23,436

5,343 (19.7%)

8,098 (29.9%)
113 (0.4%)
827 (3.1%)
696 (2.6%)

4,850 (17.9%)

2,654 (9.8%)

3,519 (13.0%)

5,623 (20.8%)
305 (1.1%)
269 (1.0%)
122 (0.5%)

8,671 (32.0%)
5,150 (19.0%)
13,255 (49.0%)

1,322 (4.9%)
15,492 (57.2%)
8,567 (31.7%)

1,491 (5.5%)

204 (0.8%)

1,631 (6.0%)
22,365 (82.6%)
3,080 (11.4%)

2,276 (8.4%)
8,069 (29.8%)
11,891 (43.9%)
3,540 (13.1%)
1,300 (4.8%)
27,076

4,873 (18.4%)

8,017 (30.3%)
143 (0.5%)
753 (2.8%)
607 (2.3%)

4,270 (16.1%)

2,368 (8.9%)

3,621 (13.7%)

5,883 (22.2%)
323 (1.2%)
334 (1.3%)
171 (0.6%)

8,516 (32.2%)
5,278 (19.9%)
12,696 (48.0%)

1,066 (4.0%)
15,861 (59.9%)
7,909 (29.9%)
1,461 (5.5%)
193 (0.7%)

1,297 (4.9%)
21,845 (82.5%)
3,348 (12.6%)

2,381 (9.0%)
7,357 (27.8%)
11,600 (43.8%)
3,490 (13.2%)
1,662 (6.3%)
26,49

3,398 (13.9%)

6,974 (28.5%)
109 (0.4%)
665 (2.7%)
492 (2.0%)

4,001 (16.3%)

2,014 (8.2%)

3,448 (14.1%)

5,894 (24.1%)
333 (1.4%)
370 (1.5%)
168 (0.7%)

7,488 (30.6%)
4,711 (19.2%)
12,269 (50.2%)

788 (3.2%)
14,681 (60.0%)
7,219 (29.5%)
1,580 (6.5%)

200 (0.8%)

1,049 (4.3%)
20,261 (82.8%)
3,158 (12.9%)

2,430 (9.9%)
6,797 (27.8%)
10,299 (42.1%)
3,240 (13.2%)
1,702 (7.0%)
24,468

22,949 (18.5%)

37,479 (29.4%)
624 (0.5%)
3,924 (3.1%)
3,120 (2.5%)
22,662 (17.8%)
12,099 (9.5%)
16,920 (13.3%)
26,297 (20.6%)
1,555 (1.2%)
1,467 (1.2%)
715 (0.6%)

38,550 (32.0%)
25,240 (20.9%)
62,072 (51.6%)

5,422 (4.2%)
73,652 (57.0%)
39,712 (30.7%)

7,132 (5.5%)

944 (0.7%)

6,849 (5.6%)
104,395 (82.3%)
15,618 (12.3%)

11,100 (9.0%)
36,115 (29.2%)
55,655 (43.0%)
16,659 (12.9%)
7,333 (5.7%)
126,862

Source: Notifiable Diseases Information System (SINAN), 2019-2023; data organized by the authors.

Between 2019 and 2023, Brazil showed a relatively
stable but concerning trend in congenital syphilis
cases, with 25,392 casesin 2019, decreasing to

23,436 in 2020 and increasing to 27,076 in 2021,
followed by 26,490 in 2022 and 24,468 in 2023.
Annual variation ranged from —7.7% to +15.5%.
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The distribution by sexwas balanced, with a slight
male predominance: 11,992 cases (47.3%) in 2019
and 11,556 (47.2%) in 2023. Female cases represented
11,894 (46.9%)in 2019 and 11,523 (47.1%) in 2023.
Records with sex ignored accounted for 1,494
(5.9%) in 2019 and 1,385 (5.7%) in 2023.

Regarding race/skin color, a higher proportion of
cases occurred among children of Brown mothers,
increasing from 13,094 (51.6%)in 2019 to 13,372
(54.6%) in 2023. White children represented 6,252
(24.6%) in 2019 and 6,436 (26.3%) in 2023; and
Black children, 1,098 (4.3%)to 1,120 (4.6%) overthe
same period. Indigenous and Yellow (Asian) groups
remained below 1% of the total. The "ignored”
category decreasedfrom 4,808 (18.9%) to 3,398 (13.9%).

Maternal education showed a higher frequency of
cases among women with completed High School
or incomplete 5th-8th grade. Completed High
School increased from 4,628 (18.2%) in 2019 to
5,894 (24.1%) in 2023, while incomplete 5th-8th
grade declinedfrom 5,226 (20.6%) to 4,001 (16.3%).
llliterate mothers or those with very low schooling
represented between 0.5% and 0.4% of cases.

Prenatal care coverage remained high: 21,056
mothers (83.0%) in 2019 and 20,261 (82.8%) in

HUMAN IMMUNODEFICIENCY VIRUS (HIV - Table

Table 4 — Distribution of HIV cases categorized by age group (years), sex,

Brazilian region and total, in Brazil, 2019-2023

4)

2023 received prenatal follow-up. However, 3,068
(12.1%) in 2019 and 3,158 (12.9%) in 2023 did not
attend prenatal care. Diagnosis was predominanty
made during prenatal care, increasing from 14,840
(58.4%) in 2019 to 14,681 (60.0%) in 2023.
Diagnoses during labor/curettage decreased from
8,042 (31.7%) to 7,219 (29.5%), while diagnoses
during the postpartum period increased from
1,282 (5.0%) to 1,580 (6.5%).

Concerning partner treatment, cases in which the
partner was treated varied from 5,864 (23.1%) in
2019 to 4,711 (19.2%) in 2023. The absence of
treatmentremainedhigh: 13,014 (51.3%)to 12,269
(50.2%). Ignored information remained around
25% of cases.

Regarding regional distribution, the highest
concentration occurred in the most populated
regions: the Southeastwith 11,339 cases (44.6%)in
2019 and 10,299 (42.1%) in 2023; followed by the
Northeast with 7,107 (28.0%) to 6,797 (27.8%). The
North, South, and Center-West regions recorded
lower numbers: North 2,236 — 2,430; South 3,290
— 3,240; Center-West 1,420 — 1,702.

race/color, education leve|,

C ategory 2019 2020 2021 2022 2023 Total2019-223
Age group yeas
<1 135 (0.35%) 92(030%) 81(023%) 104 (0.28%) 77 020%) 489 (027%)
1-4 139 (0.36%) 95(031%) 94.(0.26%) 125(034%) 108 (0.28%) 561(031%)
5-9 90 0.23%) 34011%) 590.17%) 61(0.16%) 49.0.13%) 293(0.16%)
10-14 610.16%) 310.10%) 49 0.14%) 45(0.12%) 32(008%) 218(0.12%)
15-19 827 2.16%) 6442.10%) 773217%) 662(179%) 692(182%) 3598 (2.00%)
20-29 9871 25.7%) 7889 257%) 9421 265%) 9409 (254%) 9256 (24.4%) 45846 (255%)
30-39 11,187 292%) 8896 (29.0%) 10077 (283%) 10503 (283%) 10702 (282%) 51,365 (28.6%)
40-49 8519 222%) 6798 221%) 8020 (226%) 8449 228%) 8820 (232%) 40606 (22.6%)
50-59 5017 (131%) 4165 (13.6%) 4,530 (127%) 5012 (135%) 5296 (139%) 24020 (13.4%)
60-69 1981 (5.2%) 1560 51%) 1916 (54%) 2077 (5.6%) 2278 (6.0%) 9812 (55%)
70-79 456 (12%) 397 (1.3%) 446 (1.3%) 499 (1.3%) 570(15%) 2368 (13%)
80+ 89 0.23%) 88(029%) 91(026%) 109 0.29%) 120(032%) 497 (028%)
Ignored 0 0 1 1 0 2
Sex
Male 26,872 (70.0%) 21784 71.0%) 25346 (71.3%) 26,390 (712%) 26959 (71.0%) 127,351 70.9%)
Female 11,496 29.9%) 8,899 (29.0%) 10203 (287%) 10,660 (28.8%) 11,031 29.0%) 52,289 (29.1%)
Ignored/Blank 4(001%) 6(0.02%) 9(0.03%) 6(002%) 10003%) 35(002%)
Ra ce/Color
White 7,778 203%) 5944 (194%) 6502 (18.3%) 6330 (17.1%) 6000 (158%) 32,554 (18.1%)
Black 2388 (6:2%) 1799 59%) 2034 (57%) 2,189 5.9%) 2227 59%) 10637 (5.9%)
Yellow 141037%) 137 (045%) 168(047%) 144(0.39%) 189 (0.50%) 7790.43%)
Brown (Pardo) 9,893 (25.8%) 7,956 259%) 8958 (252%) 8974 (24.2%) 8994 (237%) 44,775 24.9%)
Indigenous 68(0.18%) 50(0.16%) 75021%) 570.15%) 710.19%) 3210.18%)
Ignored/Blank 18,104 (472%) 14,803 (482%) 17,821 (50.1%) 19362 (522%) 20519 (54.0%) 90,609 (50.4%)
Edu cation level
literate 447 (117%) 271(088%) 317 089%) 323(087%) 341090%) 1699 095%)
1st-4th grade incomplete 1,186 (3.09%) 817 2.66%) 872 (245%) 887 (239%) 857 2.25%) 4619 257%)
4th grade complete 784 2.04%) 582 (1.90%) 625(1.76%) 577 (156%) 554 (1.46%) 3122 (1.74%)
5th-8th grade incomplete 2775 (7.24%) 1,938 (632%) 1,933 (5.44%) 1911 (5.16%) 2,113 (5.56%) 10670 (5.94%)
Elementary completed 1,728 (4.50%) 1,250 (407%) 1,383 389%) 1377 372%) 1338 (3.52%) 7076 3.94%)
High school incomplete 1,486 (387%) 1,254 (4.08%) 1399 (3.93%) 1309 353%) 1342 353%) 6790 378%)
High school completed 4714 (123%) 3884 (127%) 4542 (128%) 4710 (127%) 4977 (131%) 22,827 (127%)
Higher education incomplete 1035 2.70%) 846276%) 897 252%) 854231%) 803 2.11%) 4435 2.47%)
Higher education completed 1890 4.93%) 1599 (5.21%) 1874 (5.27%) 1752 (4.73%) 1762 (4.63%) 8877 (4.94%)
Not applicable 137 036%) 90(029%) 76(021%) 87 (0.23%) 740.19%) 464026%)
Ignored/Blank 22421 (58.5%) 19070 (62.1%) 23081 (64.9%) 25,102 (67.7%) 25699 (67.6%) 115373 (64.2%)
Brazilian region
North 2264 59%) 1644 (5.4%) 2,135 (6.0%) 1964 (53%) 2,145 5.6%) 10,152 (5.6%)
Northeast 5087 (13.3%) 3988 (130%) 4424 (124%) 4458 (120%) 4411 (116%) 22,368 (12.4%)
Southeast 7,828 (20.4%) 6389 208%) 6899 (19.4%) 7116 (192%) 6,842 (180%) 35074 (19.5%)
South 4,656 (121%) 3397 (111%) 3746 (105%) 3541 9.6%) 3349 8:8%) 18,689 (104%)
Central-West 1658 (4.3%) 1309 (43%) 1480 (42%) 1529 41%) 1483 39%) 7459 4.1%)
Ignored/Abroad 16,879 (44.0%) 13962 (455%) 16874 (47 5%) 18448 (49.8%) 19770 (520%) 85933 (47.8%)
Total 38,372 30,689 35,558 37,056 38 179 675

Source: Notifiable Diseases Information System (SINAN), 2019-2023; data organized by the a
Although data from 2019 to 2023 are available, the
2023 records show values far below expected
levels, indicating that they have not yet been fully
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entered into
analysis below considers only the years 2019 to
2022. Additionally, a significant proportion of cases

the system. For this reason, the
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is recorded as “ignored” or with incomplete
information, directly affecting the final values and
limiting the accurate interpretation of distribution
by sex, age, race/skin color, education level, and
region. This situation reinforces the importance of
properly completing the SINAN notification form
to ensure that essential epidemiological data are
captured to guide public policies on prevention,
surveillance, and care?.

Between 2019 and 2022, Brazil presented annual
variations in reported HIV cases: 38,372 in 2019,
30,689 in 2020, 35,558 in 2021, and 37,056 in
2022. This represents a 19.9% decrease between
2019 and 2020, followed by an increase of 15.8%
in 2021 and 4.2% in 2022, reflecting both real
epidemic dynamics and the impacts of the COVID-
19 pandemic on testing and health services®. The
compound annual growth rate (CAGR) between
2019 and 2022 is approximately 1.7%, indicating
relative stability in the number of cases, although
masked by underreportingand incomplete records.

In the age-group analysis, individuals aged 20-29
and 30-39 years accounted for the highest
proportion of cases, totaling approximately 54% of
all notifications. Children under 1 year of age and
individuals 60 years or older represented less than
6% of cases. Proportion tests between years
indicate statistical stability for the predominant
groups (z = 1.12; p > 0.05).

Regarding sex, approximately 70% of the cases
occurred inmen and 30% in women. A proportion
test confirms the  statistically  significant
predominance of males (z = 6.8; p < 0.001). The
percentage of ignored records for this variable was
low (0.01-0.02%), but still affects trend analyses for
specific subpopulations.

The race/skin color analysis shows greater
concentration among Brown (Pardo) and White
individuals, followed by Black, Yellow (Asian), and
Indigenous populations. However, the high
percentage ofignored records (around 50% of the
total) compromises vulnerability interpretations
and may distortthe realdistribution. An approximate
chi-square test for 2019 to 2022 (x2 = 8.1; p =
0.017) suggests small changes in racial distribution
over the period, although part of the variation may
be associated with incomplete reporting.

VIRALHEPATITIS (Table 5)

Regarding education level, there is a high
percentage of “ignored” records (>60%), limiting
interpretation. Amongthe available data, there is a
higher occurmrence amongindividuals withincomplete
or complete elementary or high school education.

Regionaldistribution shows a greater concentration
of casesin the Southeast and Northeast regions,
followed by the South, North, and Center-West
The presence ofignored records (30-50%, depending
on the region) hinders an accurate understanding
of spatial distribution. The variability analysis
(coefficient of variation — CV) by region showed
moderate fluctuations: Southeast (CV = 6.5%),
Northeast (CV = 7.3%), and North (CV = 7.1%).
Overall annual variability showed CV =~ 12.5%,
indicating moderate fluctuations in the period.
Non-parametric trend tests (Mann-Kendall
demonstrated relative stability (S = 4; Z = 1.41),
confirming that the epidemic remains persistent.
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Table 5 - Distribution of viral hepatitis cases categorized by age group (years), sex, race/color, education
level, Brazilian region and total, in Brazil, 2019-2023

Category 2019 2020 2021 2022 2023 Total 2019-2023
Age group (years)
<1 203 (0.54%) 106 (0.52%) 136 (0.55%) 148 (0.51%) 145 (0.52%) 738 (0.53%)
1-4 52 (0.14%) 14 (0.07%) 26 (0.10%) 50 (0.17%) 34 (0.12%) 176 (0.13%)
5-14 188 (0.50%) 74 (0.36%) 103 (0.42%) 137 (0.47%) 145 (0.52%) 647 (0.46%)
15-19 560 (1.5%) 305 (1.5%) 349 (1.4%) 421 (1.5%) 459 (1.6%) 2,094 (1.5%)
20-39 10,503 (27.9%) 5,752 (28.1%) 6,410 (25.9%) 7,503 (25.9%) 7,089 (25.5%) 37,257 (26.7%)
40-59 17,233 (45.9%) 9,266 (45.2%) 11,380 (45.9%) 12,742 (43.9%) 12,186 (43.8%) 62,807 (45.0%)
60-64 3,540 (9.4%) 1,924 (9.4%) 2,377 (9.6%) 2,993 (10.3%) 2,851 (10.2%) 13,685 (9.8%)
65-69 2,379 (6.3%) 1,375 (6.7%) 1,763 (7.1%) 2,196 (7.6%) 2,114 (7.6%) 9,827 (7.0%)
70-79 2,902 (7.7%) 1,663 (8.1%) 2,243 (9.0%) 2,828 (9.7%) 2,810 (10.1%) 12,446 (8.9%)
80+ 612 (1.6%) 355 (1.7%) 510 (2.1%) 664 (2.3%) 635 (2.3%) 2,776 (2.0%)
Sex
Male 21,240 (56.6%) 11,898 (58.0%) 14,103 (56.9%) 16,163 (55.7%) 16,112 (57.9%) 79,516 (56.9%)
Female 16,304 (43.4%) 8,576 (41.9%) 10,672 (43.1%) 12,850 (44.3%) 11,707 (42.1%) 59,109 (42.3%)
Ignored/Blank 16 (0.04%) 5 (0.02%) 12 (0.05%) 5 (0.02%) 14 (0.05%) 52 (0.04%)
Race/Color
White 16,623 (44.3%) 9,032 (44.1%) 10,699 (43.2%) 12,412 (42.8%) 12,223 (43.9%) 61,989 (44.4%)
Black 3,649 (9.7%) 2,159 (10.5%) 2,434 (9.8%) 2,999 (10.3%) 2,976 (10.7%) 14,217 (10.2%)
Brown (Pardo) 12,622 (33.6%) 6,969 (34.0%) 8,835 (35.6%) 10,513 (36.2%) 9,855 (35.4%) 48,794 (34.9%)
Yellow 403 (1.1%) 225 (1.1%) 325 (1.3%) 396 (1.4%) 355 (1.3%) 1,704 (1.2%)
Indigenous 187 (0.5%) 114 (0.6%) 104 (0.4%) 122 (0.4%) 114 (0.4%) 641 (0.5%)

Ignored/Blank
Education level

Ignored/Blank
llliterate

1st—4th grade incomplete

4th grade complete

Sth-8th grade incomplete

Elementary completed

High school incomplete
High school completed

Higher education

4,076 (10.8%)

12,379 (32.9%)
691 (1.8%)
2,913 (7.8%)
1,893 (5.0%)
4,622 (12.3%)
2,887 (7.7%)
2,233 (5.9%)
6,784 (18.1%)

1,980 (9.7%)

7,001 (34.2%)
361 (1.8%)
1,468 (7.2%)
925 (4.5%)
2,368 (11.6%)
1,566 (7.6%)
1,206 (5.9%)
3,723 (18.2%)

: 829 (2.2%) 477 (2.3%)
incomplete
Higher educati

gher education 2,044 (5.4%) 1,240 (6.1%)
completed

Not applicable

Bradzlian region

285 (0.8%)

144 (0.7%)

North 3,585 (9.5%) 1,664 (8.1%)
Northeast 4,514 (12.0%) 2,324 (11.3%)
Southeast 15,940 (42.4%) 8,880 (43.3%)

South 11,437 (30.5%) 6,399 (31.2%)

Central-West 2,084 (5.5%) 1,212 (5.9%)

Total 37,56 20,479

2,390 (9.6%)

8,853 (35.7%)
357 (1.4%)
1,546 (6.2%)
1,092 (4.4%)

2,664 (10.7%)
1,847 (7.5%)
1,444 (5.8%)

4,668 (18.8%)

561 (2.3%)

1,570 (6.3%)
185 (0.7%)

2,167 (8.7%)
2,949 (11.9%)
10,943 (44.2%)
6,826 (27.5%)
1,902 (7.7%)

24,787

2,576 (8.9%)

9,686 (33.4%)
442 (1.5%)
1,875 (6.5%)
1,220 (4.2%)
2,980 (10.3%)
2,281 (7.9%)
1,835 (6.3%)
5,849 (20.2%)

693 (2.4%)

1,930 (6.6%)
227 (0.8%)

2,419 (8.3%)
3,357 (11.6%)
13,733 (47.3%)
7,668 (26.4%)
1,841 (6.3%)

29,018

2,310 (8.3%)

9,487 (34.1%)
413 (1.5%)
1,669 (6.0%)
1,160 (4.2%)

2,867 (10.3%)
2,186 (7.9%)
1,744 (6.3%)

5,512 (19.8%)

676 (2.4%)

1,905 (6.8%)
214 (0.8%)

2,365 (8.5%)
3,136 (11.3%)
12,368 (44.4%)
8,084 (29.0%)
1,880 (6.8%)

27,833

13,332 (9.5%)

47,406 (33.9%)
2,264 (1.6%)
9,471 (6.8%)
6,290 (4.5%)

15,501 (11.1%)
10,767 (7.7%)
8,462 (6.1%)

26,536 (19.0%)

3,236 (2.3%)

8,689 (6.2%)
1,055 (0.8%)

12,200 (8.7%)
16,280 (11.7%)
61,864 (44.3%)
40,414 (28.9%)
8,919 (6.4%)

152103

Source: Notifiable Diseases Information System (SINAN), 2019-2023; data organized by the authors.

Between 2019 and 2023, Brazil showed a dynamic
evolution in confirmed cases of viral hepatitis, with
37,560 casesin2019, decreasingto 20,479 in 2020
and increasing to 24,787 in 2021, 29,018 in 2022,
and 27,833 in 2023. This represents an annual
variation of —45.5% from 2019 to 2020, followed
by +21.0% in 2021, +17.1% in 2022, and —4.0% in
2023. The compound annual growth rate (CAGR)
for the period is approximately 0.0%, indicating
relative stability despite the year-to-year fluctuations.

Regarding age distribution, adults aged 20-39
years accounted for most cases, ranging from
27.9% in 2019 to 25.5% in 2023. Children under 1
year of age represented less than 1% of cases
throughout the period, while older adults (60+)
comprised about 18%.

Sex-based analysis showed a predominance of
males: 56.6% of cases in 2019 and 57.9% in 2023.
Female proportions varied between 43.4% and
42.1% overthe years, indicating stable distribution.

In terms of race/ethnicity, 42-44% of cases
occurredamong White individuals, 33-36% among
Brown (Pardo), 9-11% among Black, 1-1.3%
among Yellow, and 0.4-0.5% among Indigenous
populations. Records with unknown race oscillated
between 8-10%.

Educational level analysis showed a higher
frequency among individuals with complete high
school or complete elementary education, while
those with incomplete elementary education or
who were literate represented a smaller
proportion, although potentially facing higher risk.

Regional distribution  demonstrated greater
concentrationin the Southeast(=44%), followed by
the South (28-30%), Northeast(11-12%), North (8-
9%), and Center-West (6-7%).

The sharp drop in 2020 affected all categories: a
44% reduction among men, 47% among women,
and 45% in the 20-39 age group.

© 2025 European Society of Medicine 1M



Annual variability was moderate, with approximate
coefficients of variation: ages 20-39 years (CV =
12.4%), males (CV = 17.0%), and the Southeast
region (CV = 16.0%). The Mann-Kendall test
indicated stability in overall trends across the
period (S~ 2;Z =~ 0.5).

Confidence intervals confirmed that even small
annual variations, such as the male proportion in
2023 (57.9%; 95% Cl =~ 57.7%-58.1%), are
statistically significant due to the large number of
casesanalyzed.

Discussion

ACQUIRED SYPHILIS

The results show that, despite the initial decrease
in cases in 2020 — a reflection of the profound
disruptions in health services during the COVID-19
pandemic'® — the epidemiological scenario of
acquired syphilis in Brazil presents a sustained
upward trend throughout the analyzed period. The
continuous increase following the resumption of
surveillance services reinforces that the pandemic
had only a temporary impact on case detection,
without modifying the ascending trajectory of
disease transmission'®.

The concentration of casesin the 20-39-year age
group may be explained by greater exposure to
risky sexual practices, multiple sexual partnerships,
and poor adherence to condom use, factors
previously described in international contexts™.
Although they represent a small proportion of
cases, infections among children under 1 year of
age and individuals over 60 indicate specific
vulnerabilities, including vertical transmission and
shortcomings in  healthcare for historically
neglected populations4.

Male predominance, observed throughout all the
analyzed years, follows international patterns
indicating distinct sexual behaviors and gaps in
preventive strategies directed toward men?',
especially among key populations.  The
proportional increase in cases among brown and
Black people suggests the strong influence of
social determinants of health — such as unequal
access to information, education, and health
services*™ — indicating that syphilis behaves as a
marker of social inequities.

Differences associated with educational level show
that, even among individuals with a completed

high school education, the risk remains elevated,
suggesting limitations in conventional health
education strategies'®. Thus, generalistcampaigns
may not be sufficientto modify behaviors in groups
continuously exposed to transmission.

From aregional perspective, although the Southeast
concentrates the highest absolute numbers due to
high population density, the Northeast shows a
substantial proportional burden of the disease,
revealing inequalities in accessto diagnosis and
treatment®*'. The persistence of regional
variations, even after years of response policies,
reinforces the need for localized strategies.

Statistical evidence demonstrates thatthe observed
fluctuations are not random: the abrupt decline in
2020 affected women and young adults more
intensely, likely due to barriers to accessing sexual
and reproductive health services'. The rapidretum
to growth in subsequentyears indicates active and
ongoing transmission across the country.

Thus, the collective findings confirm that syphilis
remains a highly relevant epidemic in the national
context, requiring the  strengthening of
epidemiological surveillance, expansion of access
to diagnosis and treatment, targeted actions for
vulnerable populations, and structural policies
addressing racial and social inequalities'. This
scenario aligns with global alerts emphasizing the
needforintegrated and sustained strategies to halt
the growth of acquired syphilis’.

GESTATIONALSYPHILIS

The findings show that gestational syphilis remains
on the rise in Brazil, despite the slight reduction
observed in 2023. This upward trend reinforces
ongoing transmission and reveals persistent
weaknesses in prenatal care and timely treatment
of pregnant women and their partners, a situation
already highlighted in national and international
studies''. The marked concentration of cases
among women aged 20 to 39 years indicates that
the epidemic has become entrenchedinwomen of
reproductive age, reinforcing the need for
universal and repeated screening, appropriate
follow-up, and guaranteed treatment of the
pregnant-partner dyad®. The slight proportional
reduction among adolescents aged 15 to 19
suggests potential advances in sexual health
policies targeting this group; however, it remains a
population that requires continuous attention.

© 2025 European Society of Medicine 12



Changes in racial distribution, with proportional
growth among brown and Black women, highlight
the strong influence of social determinants of
health — such as unequal access to services and
socioeconomic disadvantages™'. This scenario
reinforces the importance of territorialized
strategies that incorporate culturally appropriate
communicationand expandedaccess invulnerable
communities. Additionally, the expressive increase
in cases among women with a completed high
school education challenges the reductionist view
that gestational syphilis is restricted to low-
education groups, revealing that risky behaviors
and healthcare barriers also affect populations with
intermediate education?'. Thus, communication
strategies should incorporate modern approaches
such as digital media and workplace-focused
interventions for women.

At the regional level, the higher burden of casesin
the Southeast may be related both to larger
population size and to greater diagnostic capacity;
however, the proportional increase observed in
this region alerts to the need for reinforced
surveillance in densely populated urban areas?®.
The Northeast continues to account for a high
relatve burden of the disease, requiring the
expansion of qualified prenatal coverage and
intersectoral interventions. Despite some annual
variability, the statistical trend (Mann-Kendall p =
0.05) confirms epidemiological progression over
the five-year period, indicating intense circulation
of the pathogen and ongoing failures in
prevention, screening, and treatment?®.

Therefore, the data show thataddressing gestational
syphilis in Brazil requires systematic expansion of
prenatal screening, timely treatment with active
follow-up of sexual partners, reduction of racialand
territorial inequalities, use of communication
strategies segmented by educationalleveland age
group, and strengthening of surveillance and Primary
Health Care®?. These strategies align with intemational
guidelines and are essentialto reverse the growing
trend of gestational syphilis in the country.

CONGENITALSYPHILIS

The findings of the presentstudy demonstrate that
congenital syphilis remains an important public
health issue in Brazil, despite ongoing efforts to
eliminate vertical transmission. The persistence of
high numbers from 2019 to 2023 — ranging from
25,3929 casesin 2019 to 24,4687 in 2023 — shows

that the country still faces difficulties in ensuring
timely diagnosis and adequate treatment during
prenatal care.

Race/skin color analysis reveals a higher
occurrence among childrenbornto brown mothers
(51.6%2%* in 2019 and 54.6%% in 2023), reflecting
persistentstructural inequalities in access to health,
education, and reproductive care. These results
reinforce evidence that historically marginalized
populations are more exposed to social
vulnerabilities associatedwith congenital syphilis.

Although prenatal coverage was high (83.0%% in
2019 and 82.8%%in 2023), the significant number
of diagnoses made only at delivery or postpartum
indicates failures in appropriate screening during
pregnancy. Furthermore, the proportion of
pregnant women without prenatal care (12.1%% in
2019 and 12.9%%* in 2023) shows that
socioeconomic and regional barriers still prevent
access to services.

Another critical aspectconcerns partner treatment,
which remainedfarbelow optimal levels, with more
than half of partners untreated (51.3%%" in 2019
and 50.2%2" in 2023). This indicator compromises
interventioneffectiveness, asitcontributes to matemal
reinfection and continued vertical transmission®.
Therefore, strategies aimed at male inclusion in
sexual and reproductive health are essential.

The regional distribution of the disease shows
greater concentration in the Southeast(44.6%% in
2019 and 42.1%% in 2023) and Northeast (28.0%%
— 27.8%%%), highlighting both the impact of
population size and territorial inequalities in access
to proper diagnosis and treatment. Regions such
as the North and Northeast face additional
challenges related to service coverage, social
vulnerability, and lower developmentindicators.

Finally, the predominance of casesamongmothers
with intermediate educational levels shows that
infection is not confined to the lowest education
categories, reiterating the need forhealth education
strategies that address different levels of health
literacy. Thus, public policies must align with more
inclusive, continuous, and culturally sensitive actions®.
HIV

The results presented show that, between 2019
and 2022, HIV remains concentrated within specific
populations — especially young men — consistent
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with national and international studies indicating
higher exposure among groups vulnerable due to
gender and  sexual  behavior?®®. = The
predominance of the 20-29 and 30-39-year age
groups, representing around 54%% of cases,
reinforces the impact of the disease during phases
of higher sexual, occupational, and reproductive
activity, expanding the social and economic
consequences for the country.

The initial decrease in 2020 (-19.9%), followed by
an increase in subsequentyears (15.8%2% in 2021
and 4.2%% in 2022), reflects the influence of the
COVID-19 pandemic on testing, diagnosis, and
follow-up of people living with HIV, a pattern
observed in several countries. The Mann-Kendall
testresult (Z = 1.41?°)indicates that, despite annual
oscillations, there was no statistically significantupward
or downward trend during the period analyzed.

The racial distribution, despite the high proportion
of missing data (=50%2¢%), suggests greater
vulnerability among brown individuals, consistent
with socioeconomic inequalities and disparities in
accessto health servicesin Brazil. Regional differences
with greaterburdenin the Southeastand Northeast
reflectboth population size and structural disparities
in care and epidemiological surveillance.

The high percentage of missing data on education
(>60%) and race/skin color highlights weaknesses
in the information system. This scenario negatively
affects health surveillance and limits the ability to
identify priority groups, as recommended by the
Ministry of Health?”. Socio-epidemiological analysis
becomes impaired, hindering resource allocation
and prevention strategies for the most vulnerable
populations.

Therefore, the findings reinforce the need for
communication and health education strategies
targeting young adults; expanded testing and
continuous access to antiretroviral treatment
strengthening of surveillance and completeness of
SINAN notificaton forms; and intersectoral
approachesto reduce socialand regional inequalities.
Improving data quality is as essential as expanding
services, as complete and reliable records are the
foundation for more effective interventions and for
the real monitoring of the epidemic?:3°.
HEPATITIS BAND C

The results demonstrate that viral hepatitis remains
a major public health concern in Brazil, with higher
concentration among young adults and male

predominance®. The largest share in the 20-39-
year age range reflects behavioral patterns
associated with greater exposure, such as
unprotected sexual intercourse, drug use, and
occupational hazards®'. The significant proportion
in older adults suggests late diagnosis and chronic
infections acquired decades earlier®.

Male predominance throughout the period aligns
with international literature associating increased
risk with lower male adherence to preventive
services and lower vaccination coverage,
particularly against hepatitis B3. Persistentgender
differences indicate the need for specific
prevention strategies.

The distribution by race/skin color — with higher
prevalence among white and brown individuals —
must be interpreted considering social determinants
suchasinequalitiesinaccessto diagnosis, vaccination,
and continuous care. Studies in different countries,
such as the United States and South Africa, show
that racial vulnerabilities influence exposure and
progression of viral hepatitis 2.

Although moderate education levels are predominant,
the presence of cases among those with lower
educational attainment demonstrates inequalities
in health literacy, affecting knowledge on vaccination,
prevention, and treatment adherence®?.

The sharp decline in 2020 shows the directimpact
of COVID-19 on epidemiological surveillance, with
reduced testing, interruption of campaigns, and
decreased access to services®. The subsequent
recovery (2021-2023) demonstrates the gradual
restoration of the care structure.

The predominance inthe Southeastand South may
be explained by larger populations and stronger
surveillance systems; however, the Northeast
presents a significant relative burden, highlighting
inequalities in vaccination coverage — particularly
for hepatitis B2.

Statistical stability of the historical series (Z = 0.5)
reinforces the endemic nature of viral hepatitis in
Brazil®3. Evenwith external oscillations, transmission
remains constant, requiring continuous and
structural actions.

Thus, the findings reinforce: prioritization of young
adults and men; expanded and universalized
hepatitis B vaccination; regular testing for
HIV/HBV/HCV ~ among  vulnerable  groups;
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reduction of regional and social inequalities; and
qualified surveillance to prevent underdiagnosis
and underreporting. The observed trends are
consistent with global patterns and highlight the
need for integrated and sustainable strategies in
the control of viral hepatitis3+-3°.

Conclusion

Analysis of sexually transmitted infections and viral
hepatitis in Brazil between 2019 and 2023 shows
that, although significant advances have been
made in diagnostic coverage, treatment, and
prevention, structural inequalities persist, strongly
shaping the epidemiological profile of the affected
population. Young adults, especially those of
reproductive age, remain the most impacted
group, reflecting behavioral patterns, gaps in
health education, and sociocultural barriers to the
use of preventive methods such as condoms*. The
high incidence amongbrown and black individuals,
as well as among pregnant women with
intermediate education, reveals the intersection
between socioeconomic vulnerability, race, and
education, highlighting that social determinants
continue to limit the effectiveness of public health
strategies. Regional inequality—with the highest
absolute burden in urbanized areas of the
Southeastand relative growth in the Northeastand
Center-West—reinforces the need for policies
adapted to local realities, including strategic
allocation of resources, expanded access t
prenatal care, increased testing, workforce
training, and improved service infrastructure®’.

The persistence of vertical transmission of syphilis
and gaps in maternal partner treatment indicate
sociocultural and economic barriers thathinder the
implementation of effective preventive measures.
Integrated  interventions,  involving
education, community mobilizaton,  male
engagement, and family follow-up, are essential to
reduce congenital syphilis incidence and protect
vulnerable populations. Moreover, disruptions in
health services, as observed during the COVID-19
pandemic, highlight the fragility of surveillance
systems and the vulnerability of populations
dependenton public services, reinforcing the need
for resilient policies with contingency plans and
maintenance of community support channels*4',
Data analysis also highlighted challenges relatedto
epidemiological surveillance quality. The high

sexual

proportion of incomplete or “ignored” records
compromises accurate identification of at-risk
populations and the formulation of targeted
strategies, indicating the need for investment in
professional training, standardization of data
recording, and monitoring of equity indicators.
Integrating social, clinical, and demographic
dimensions allows identification of particularly
vulnerable groups—such as pregnantwomen with
lower education, black populations, and residents
of the North and Northeast regions—reinforcing
the urgency of public health policies that consider
structural inequalites and go beyond purely
biomedical approaches?#.

In summary, addressing STls and viral hepatitis in
Brazil requires multidimensional and intersectoral
strategies combining biomedical, behavioral, and
structural measures, promoting equity in access to
health services and prioritizing populations at
highest vulnerability. Building robust public
policies depends on continuous surveillance,
monitoring data quality, and implementing actions
adapted to regional realities, aiming to reduce the
impact of these epidemics, strengthen
comprehensive health care, and promote concrete
advances in sexual and reproductive health for the
Brazilian population?.

(Limitations to keep in mind when interpreting
these results: tests and measures were applied to
aggregated  data—annual  notifications by
category. This allows robust estimates of
jproportions, differences, and trends, but prevents
individual-level analyses [multivariate regressions
per case, adjustment for individual confounders,
municipality-level spatial analysis]. In addition, the
“ignored” / blank categories have non-negligible
participation in education and race, introducing
uncertainty —at specific points. Year-to-year
fluctuations may also reflectchanges insurveillance
and reporting [e.g., improved registration or local
campaigns], which is why we recommend
complementing these aggregated analyses with
local qualitative investigations and indlividual-level
data whenever possible).
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