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ABSTRACT

The chromosomopathies that generate congenital heart diseases represent one of the
main challenges for neonatal public health in Brazil, affecting about 30 thousand
newborns annually. Data from DATASUS and the Information System on Live Births
(SINASC) indicate significant underreporting, with only 5.3% of the estimated cases
officially registered. The global prevalence of 9 cases per 1,000 live births is used as a
parameter to estimate the national figures, which point to a significant burden of the
disease. About 40% of affected newborns require surgical intervention in the first year of
life, highlighting the importance of early diagnosis and specialized follow-up. This article
discusses the challenges related to data collection, the formulation of public policies,
and strategies to improve the care of patients with chromosomal diseases in the
Northwest of S&o Paulo.
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INTRODUCTION

Chromosomal abnormalities during pregnancy, although not very frequent,
represent a risk of perinatal mortality (Silva, Vasconcellos, 2021). It is observed
worldwide that pregnancy at an advanced maternal age is an increasingly frequent
reality in obstetric practice, with the occurrence of gestational diabetes, gestational
hypertension, chromosomopathies, fetal death, cesarean section, and congenital
malformation being common (Costa, 2023). Chromosomal diseases and congenital
heart defects are conditions of great medical relevance due to their significant impact on
child health and clinical management. Congenital heart diseases, which comprise a set
of structural anomalies of the heart present at birth, represent one of the main causes of
morbidity and mortality in newborns. Chromosomopathies, on the other hand, which
involve numerical or structural alterations in chromosomes, such as Down syndrome
(trisomy 21), are often associated with a wide spectrum of clinical manifestations,
including heart diseases. Over the years, studies involving classical gene mapping and
subsequent large-scale exome and genome sequencing have provided ample evidence
that alterations of nuclear function can cause developmental defects and heart disease
in adults (Bertero, Rosa-Garrido, 2020).

The relationship between these conditions is striking, since chromosomal
diseases often predispose to congenital malformations, including heart defects. For
example, more than 40% of patients with Down syndrome have some form of congenital
heart disease. This intersection requires a multidisciplinary approach, from prenatal
diagnosis, made possible by advances such as genetic testing and fetal
echocardiography, to specialized clinical and surgical follow-up.

The incidence and epidemiological profile of these conditions, especially in
specific regions, such as the northwest of Sdo Paulo, is essential to improve the
planning of public health policies and optimize care, contributing to the reduction of

complications and increase the quality of life of patients.

DEFINITION AND RELEVANCE

Congenital heart defects represent one of the main malformations in newborns,
with an estimated global prevalence of 8 to 10 cases per 1,000 live births. These
conditions involve anatomical changes in the heart and great vessels, with clinical

manifestations ranging from asymptomatic to severe conditions that require immediate
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interventions. On the other hand, chromosomal diseases, such as Down syndrome
(trisomy 21), result from changes in the number or structure of chromosomes, and are

often associated with comorbidities, including heart defects.

INTERSECTION BETWEEN CONGENITAL HEART DEFECTS AND CHROMOSOMAL
DISORDERS

The association between chromosomal diseases and congenital heart diseases
is widely documented. About 40% to 50% of individuals with Down syndrome have
heart diseases, such as atrioventricular septal defect. These conditions require specific
diagnostic and therapeutic approaches, reinforcing the importance of early screening by

tests such as echocardiograms and genetic testing.

EPIDEMIOLOGICAL DATA IN BRAZIL

In Brazil, DATASUS is a fundamental tool for understanding the magnitude and
patterns of these conditions. The platform allows access to information on births,
mortality and hospital admissions associated with congenital heart diseases and
chromosomal diseases. An important instrument to analyze the significance of this issue
in the country is the Information System on Live Births (SINASC) (Carvalho et al, 2021).
According to SINASC data, the rate of congenital malformations reported at birth has
increased, which may reflect greater diagnostic coverage.

In regions such as the northwest of Sdo Paulo, it is possible to identify specific
epidemiological patterns, helping in the planning of public health actions. Data from the
Hospital Information System (SIH/SUS) indicate that hospitalizations due to congenital
malformations and complications related to chromosomal diseases are among the main
causes of neonatal hospitalization. A study by Moreno and Moreira (2023)
demonstrated that high parental age is associated with congenital malformations and
genetic syndromes, constituting an important factor for genetic counseling of couples.
They also associated parental age with congenital malformations and genetic

syndromes and syndromes.

IMPORTANCE OF USING DATASUS DATA
DataSUS plays a crucial role in monitoring the health conditions of the

population. It allows the identification of temporal trends, comparison between
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municipalities and states, in addition to subsidizing public policies. In the case of
congenital heart diseases and chromosomal diseases, the data can guide:
* The strengthening of early diagnosis programs.
» The allocation of resources for corrective surgeries and supportive therapies.
« The training of health teams for specialized management.

MULTIDISCIPLINARY APPROACH

The integration of DATASUS data with clinical strategies and public policies is
essential to improve the survival and quality of life of patients with these conditions.
Regional programs aimed at early diagnosis, access to treatment, and social support
are examples of how epidemiological data can be applied in a practical and efficient
way.

Studies based on DataSUS data have the potential to expand knowledge about
the epidemiology of congenital heart diseases and chromosomal diseases, especially in
regional contexts such as the northwest of Sdo Paulo. Understanding the distribution,
associated factors, and clinical outcomes of these conditions is an essential step to

improve neonatal, genetic, and pediatric health care in Brazil.

METHODOLOGY

This is a descriptive and retrospective study, based on vital statistics obtained
from the Health Information System (TABNET), accessible by the Department of
Informatics of the Unified Health System (DATASUS), referring to the last ten years.

The data were analyzed among live births with geographic coverage in Brazil by
municipalities. The variables selected were municipality, mother's age, and births to the
mother's residence in the period from 2013 to 2023.

The selected municipalities of residence were all those belonging to the Regional
Department of Health XV — Sao José do Rio Preto of the state of Sdo Paulo, namely:
Adolfo, Alvares Florence, Américo de Campos, Aparecida D'oeste, Ariranha, Aspasia,
Bady Bassit, Balsamo, Cardoso, Catanduva, Catigua, Cedral, Cosmorama, Dirce Reis,
Dolcinépolis, Elisiario, Embauba, Estrela D'oeste, Fernandépolis, Fernando Prestes,
Floreal, Gastao Vidigal, General Salgado, Guapiagu, Guarani D'oeste, Ibira, Icém,
Indiapora, Ipigua, Irapud, ltajobi, Jaci, Jales, José Bonifacio, Macaubal, Macedonia,
Magda, Marapoama, Marin6polis, Mendonga, Meridiano, Mesopolis, Mira Estrela,
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Mirassol, Mirassolandia, Mongdes, Monte Aprazivel, Neves Paulista, Nhandeara,
Nipo&, Nova Alianca, Nova Canaé Paulista, Nova Granada, Novais, Novo Horizonte,
Onda Verde, Orindiuva, Ouroeste, Palestina, Palmares Paulista, Palmeira D'oeste,
Paraiso, Paranapud, Parisi, Paulo de Faria, Pedrandpolis, Pindorama, Pirangi,
Planalto, Poloni, Pontalinda, Pontes Gestal, Populina, Potirendaba, Riolandia, Rubinéia,
Sales, Santa Adélia, Santa Albertina, Santa Clara D'oeste, Santa Fé do Sul, Santa Rita
D'oeste, Santa Salete, Santana da Ponte Pensa, Sao Francisco, Sdo Jodo das Duas
Pontes, Sao Joao de Iracema, Sao José do Rio Preto, Sebastiandpolis do Sul,
Tabapud, Tanabi, Trés Fronteiras, Turmalina, Ubarana, Uchoa, Unido Paulista, Uréania,
Urupés, Valentim Gentil, Vitéria Brasil, Votuporanga, Zacarias.

In addition, another search was performed repeating all the selections from the
first and including the filter: Type of congenital anomaly — NCOP chromosomal
abnormalities (Not Elsewhere Classified).

The data were tabulated in Microsoft Excel, analyzed based on their absolute
frequency and, from this, graphs were created to discuss the results. Because these
were data in the public domain, the study did not require approval by the Ethics

Committee.

RESULTS AND DISCUSSIONS
The descriptive analysis of the data collected in TABNET/DATASUS revealed
significant information about the profile of congenital anomalies and chromosomal
diseases in the municipalities belonging to the Regional Health Department XV (DRS
XV) of Sao José do Rio Preto, from 2013 to 2023. The results are organized based on
the variables studied:
1. Absolute Frequency of Live Births and Chromosomal Abnormalities
Between 2013 and 2023, approximately 199,419 live births were registered in
the region covered by DRS XV. Of the total number of live births, 59 cases
were diagnosed with NCOP chromosomal abnormalities, representing about
0.03% of the total births.
2. Distribution by Municipalities
Sao José do Rio Preto led in absolute number of live births, corresponding to
30% of the total in the region, followed by Catanduva (7.21%) and
Fernanddpolis (4.18%). Smaller municipalities, such as Zacarias and Dirce
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Reis, recorded the lowest number of cases of chromosomal abnormalities,
which can be attributed to the low population density.

3. Maternal Age and Prevalence of Chromosomal Abnormalities

The prevalence of chromosomal abnormalities was correlated with maternal
age, being more frequent in mothers over 35 years of age (74.5% of cases).
This data reinforces the importance of prenatal care in high-risk pregnancies.

4. Temporal Evolution

There was a slight increase in reported cases of chromosomal abnormalities
over the 10 years analyzed. This may reflect improvements in diagnosis,
increased awareness of healthcare professionals, or advances in data
recording.

Studies by Nascimento (2021) and collaborators pointed to a frequency of 10%
of patients who were referred to a general genetics outpatient clinic had a karyotype
indicative of chromosomal abnormalities. These data indicated the importance of
adequate cytogenetic investigation for diagnosis and family genetic counseling in
situations of congenital defects, intellectual disability, pathological short stature in girls,
primary amenorrhea, infertility, recurrent miscarriage and clinical suspicion of
chromosomal syndromes.

The results point to epidemiological trends relevant to the understanding of
chromosomal diseases in the northwestern region of Sdo Paulo:

1. Distribution Standards

The higher concentration of births and chromosomal abnormalities in larger
municipalities, such as Sao José do Rio Preto, can be explained by the
higher population density and the availability of more specialized health
services. On the other hand, smaller municipalities have potential
underreporting due to limitations in access to diagnosis.

2. Impact of Maternal Age

The association between advanced maternal age and a higher prevalence of
chromosomal abnormalities is in accordance with the literature, which points
to a higher risk for trisomies, such as Down syndrome, in mothers over 35
years of age. These data highlight the importance of public policies aimed at
family planning and genetic screening in high-risk pregnancies.

3. Temporal Evolution and Diagnosis
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The increase in the number of diagnoses of chromosomal abnormalities over
the decade may be related to improvements in registration systems and
access to technology for prenatal diagnosis, such as karyotype examinations
and advanced ultrasounds.

4. Regional Perspectives and Public Health Strategies
The regional analysis highlights the need for greater attention in smaller
municipalities, where health infrastructure is limited. Investments in training
health professionals and early diagnosis are essential to ensure equity in
care.

Births with residence in DRS XV in the period 2013 to 2023
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CONCLUSION

Congenital heart diseases have always been defined as a multifactorial etiology
that affects about 1% of live births. Recent advances in the identification of genetic
factors have shown great importance in the clinical and surgical treatment of syndromic
and non-syndromic heart defects (Saliba et al, 2020). Studies suggest that variations in
specific genes, such as the transcription factors T-box, NKx, and GATA may increase
the risk of congenital heart defects, but it is also recognized that environmental factors,
such as exposure to certain substances during pregnancy, may play a significant role in
congenital heart defects (Wolf, Craig, 2010, Barros, et al. 2023).

The data obtained from DataSUS highlight the relevance of regional analyses to
understand the impact of chromosomal diseases on births and to plan effective public
health actions. The implementation of screening programs and the expansion of access
to specialized care can contribute to the improvement of neonatal outcomes in the DRS

XV region and in other areas of Brazil.
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