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ABSTRACT

Introduction: Priority congenital anomalies for birth surveillance purposes constitute a group of
anomalies defined by the Brazilian Ministry of Health that can be identified in a timely manner
after birth, mainly because they have characteristics that facilitate postpartum identification, as
well as the early management and the accomplishment of appropriate therapies. Objective: To
determine the incidence trend and characterize priority congenital anomaly cases for birth sur-
veillance purposes in a health regional in the southwest of Maranh&o, Brazil. Methods: Ecologi-
cal study, typified as time series, carried out with data on live births with anomalies in the Impera-
triz Health Regional, Maranh&o (2011-2020), based on data from the Information System on Live
Births. The temporal trend analysis of incidence rates was performed using Prais-Winsten linear
regressions, through the SPSS software, version 24.0, at 5% significance. Results: There were
222 priority anomaly cases. Limb defects had a higher incidence (0.88/1,000), with an annual
variation rate of -5.6 (95% CI: -15.7; 5.7) and a stable p-value of 0.35. There was a predomi-
nance of single women (69.36%), up to 29 years of age (72.98%), full-term (77.03%) and single
(95.94%) pregnancies. The majority of newborns were males (60.81%), with adequate weight
(70.72%) and brown color (79.28%). Conclusion: The occurrence of priority congenital anom-
alies in the southwest of Maranhao was stable, with a predominance of limb defects. Prenatal
care provides early diagnosis, although data shows that congenital anomalies are still prevalent.

Keywords: Congenital anomalies, Incidence, Epidemiology, Time series studies, Health infor-
mation system.

INTRODUCTION

(LBs) around the world have some type of
CA, resulting in approximately 295 thou-
sand child deaths within the first four weeks

Congenital Anomalies (CAs) stem
from changes in the structure and/or func-
tion of parts of the body or organs, which
may begin during intrauterine life and be
detected early during prenatal care, deli-
very or after birth. They occur due to diffe-
rent causal factors, although they are rela-
ted to the triad of chemical, physical and/or
biological nature’.

According to the World Health Or-
ganization (WHO), around 6% of live births

of life. In Brazil, CAs represent the second
leading cause of death in children less than
five years of age, with around 24 thousand
of LB cases with CA notified annually?.

In Brazilian territory, data on LB are
obtained through the Brazilian Information
System on Live Births (SINASC, as per its
Portuguese acronym), since 1990, through
the Statement of Live Birth (DNV, as per
its Portuguese acronym), which has had a
specific field for the filling out information
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on CA since 1999, in order to improve tra-
cking and monitoring of the occurrence of
this condition.” Data on LBs with CAs be-
gan to be notified to SINASC compulsorily
since 2018, through Law n° 13,685, dated
June 25, 20183,

Concerning priority CAs, they are
considered when they have possibilities for
diagnosis, either at birth or at the earliest
possible intervention. This special attention
to a group of anomalies is an important tool
for surveillance, diagnosis, monitoring and
management purposes, given that Brazil
has social, demographic and territorial di-
versities that need to be fully addressed*.

From this perspective, the Brazilian
Ministry of Health defined the priority CAs for
birth surveillance, with the purpose of mini-
mizing the impact that LB with CA can have
on the individual, family and socioeconomic
levels, as well as resulting in better clinical
outcomes, continuity of the offspring and or-
ganization of the health system to meet the
demands arising from the disease®*.

The proposed categorization of prio-
rity CAs by the Brazilian Ministry of Health
has been introduced as an important stra-
tegy for health surveillance. The incipient
scientific production on the topic stands
out, as well as the scarcity of studies on
this area of understanding at the level of
the state of Maranh&o, given that a study
analyzed CAs in a local setting and pointed
out the growth of cases in recent years®.

Due to the above, this study had
the objective of determining the incidence
trend and characterizing priority congenital
anomaly cases for birth surveillance pur-
poses in a health region in the southwest
of Maranh&o, Brazil.

METHODS

This is an ecological study, typified
as time series®, carried out by collecting
data on LBs with CAs in the Imperatriz
Health Regional, Maranh&o, from 2011 to
2020. Data collection took place in October
2022, through the Information System on
Live Births (SINASC).

The study setting was one of the 19
health regions in the state of Maranhao,
the Imperatriz Health Regional, located in
the southwest of the state of Maranhéo, in
region XV, whose Imperatriz Health Re-
gional Management Unit (UGRSI, as per
its Portuguese acronym) comprises 16
municipalities municipios’?®.

CAs notified during the period were
classified as priority for birth surveillance
purposes, in accordance with the recom-
mendations of the Brazilian Ministry of
Health, using the classification established
according to ICD-104%, divided into eight
groups: neural tube defects, microcephaly,
congenital heart diseases, oral clefts, geni-
tal organ anomalies, limb defects, abdomi-
nal wall defects and Down Syndrome.

The incidence calculation was per-
formed considering the number of LBs
with CAs by the total number of LBs, with
the constant 103, equivalent to 1,000 live
births®.

The temporal trend analysis of inci-
dence rates was performed using the line-
ar regression method proposed by Prais-
-Winsten, considering autocorrelation in
time series'®, which aims to relate a series
of values of a measurement in periods. For
the Annual Increment Rates (AIR) and res-
pective Confidence Interval (Cl), the calcu-
lation proposed by Antunes and Cardoso™
was used. Based on these parameters, it
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could be classified as increasing, stable
or decreasing. The test was performed via
syntax in the IBM SPSS software, version
24.0, at 5% significance’.

For the epidemiological character-
ization of priority LB cases with CA, the
following maternal variables were consid-
ered: marital status, age group, years of
education, gestational age, type of preg-
nancy, type of delivery and number of pre-
natal consultations. In turn, the following
LB variables were used: sex, birth weight
and color/race. LB weight less than 2,500
grams was considered underweight, LB
weight between 2,500 and 3,999 grams
was considered adequate, and LB weight
more than 4,000 grams was considered
overweight. Using descriptive statistics,
absolute frequency (Fa) and relative fre-
quency (Fr) values of the variables under
investigation were expressed.

This study did not require approv-
al from the Research Ethics Committee
(REC) with human beings, as it was car-
ried out with secondary data available in a
public domain database.

Table 1

RESULTS

In the period from 2011 to 2020,
98,086 LB births took place in the Impe-
ratriz Health Regional, with 596 LB being
registered with CAs.

The municipalities that make up the
UGRSI showed CA cases in the period
from 2011 to 2020, although, when clas-
sifying them as priority, of the 596 notified
cases, 222 were allocated into five priority
groups: limb defects (87); oral clefts (58);
genital organ anomalies (43); congenital
heart diseases (19); and neural tube de-
fects (15). It is underlined that it was not
possible to classify 374 cases, due to the
lack of sufficient support/data when filling
out DNV in SINASC, in line with the ICD-
10. Therefore, for this reason, it was not
possible to classify priority CAs into the
groups of microcephaly, abdominal wall
defects and Down Syndrome.

Table 1 shows the number of priority
CA cases by groups, distributed by year of
occurrence, during the analyzed period.

Priority CA cases by year in the Imperatriz Health Regional, Maranh&o (2011-2020).

Priority CA cases T e T e e 2 2 358

R R R RI] ]’ IR | &8

Congenital heart diseases o 2 5 3 2 0 3 2 1 1 19
Oral clefts 5 5 7 6 6 9 4 4 58
Genital organ anomalies 4 2 3 5 5 5 7 1 3 8 43
Limb defects 10 11 4 12 10 9 9 6 5 11 87
Neural tube defects 3 0 3 1 0 3 1 0 4 O 15
Regional 22 20 22 27 24 23 29 14 17 24 222

Source: MS/SVS/SINASC (2022).
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In the period from 2011 to 2020, the incidence rate of CA in the five identified
priority groups corresponded to 2.17:1,000LB. As for the years, 2017 had the highest
incidence of the period (2.96:1,000LB), followed by 2014 (2.74:1,000LB) and 2020

(2.59:1,000LB), as displayed in Table 2.
Table 2

Incidence of priority CAs by group, year and period for every 1,000 live births in the Imperatriz Health

Regional, Maranhao (2011-2020).

Anomaly groups = N ® A 0 © ~ w o S 5 3
o o o o o o o o o o o o
N N N N N N N N N N Fa
Neural tube defects 0.29 0.00 031 0.10 0.00 0.31 0.10 0.00 0.39 0.00 0.15
Congenital heart disea- 0.00 0.20 051 030 0.19 0.00 030 0.19 0.09 0.10 0.19
ses
Oral clefts 049 052 0.72 061 068 063 091 048 0.39 043 0.59
Genital organ anomalies 0.39 020 0.31 050 049 052 0.71 0.09 029 0.86 043
Limb defects 099 115 041 122 098 094 091 058 049 119 0.88
Regional 219 2.09 228 2.74 235 241 296 1.37 1.68 259 217

Source: MS/SVS/SINASC (2022).

Regarding the priority CA groups per
year, limb defects had the highest occurren-
ce in 2014; oral clefts in 2017; genital organ
anomalies in 2020; congenital heart disea-
ses in 2013; and neural tube defects in 2019.

Itis highlighted that, between 2011 and
2020, CA related to neural tube defects had
the lowest incidence (0.15:1,000LBV), with a

Table 3

variation of 0.0 (95% CI: -0.4; 0.5). Conver-
sely, the group of CAs related to limb defects
was the one that had the highest occurrence
in the analyzed period (0.88:1,000LB), ran-
ging from -5.6 (95% CI: -15.7; 5.7).

As for the incidence trend, it remai-
ned stable in the priority CA groups, as dis-
played in Table 3.

Trends in the incidence rates of priority CAs in the population of live births in the Imperatriz Health Region-

al, Maranh&o (2011-2020).

Annual variation rate Low_ High_
% CI* cr+ P-value  Situation

Congenital heart disea-

ses -2.1 -10.5 7.2 0.65 Stable
Oral clefts -2.5 -11.3 7.2 0.63 Stable
Genital organ anomalies 5.9 -5.4 18.6 0.35 Stable
Limb defects -5.6 -15.7 5.7 0.35 Stable
Neural tube defects 0.0 -0.4 0.5 0.98 Stable
Regional -5.2 -25.7 21.0 0.69 Stable

Prais-Winsten regression.
*Lower confidence interval
**Higher Confidence Interval
Source: Authors (2022).
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Regarding maternal characterization, Table 4 provides an overview of the varia-
bles of mothers who had LBs with priority CAs. There was a predominance of single wo-
men (69.36%), aged up to 29 years (72.98%), with more than eight years of education
(67.57%), with gestational age suitable for the birth of a full-term baby (77.03%), with a
single pregnancy (95.94%), with progression to caesarean section (54.06%) and with
seven or more prenatal consultations (41.00%).

Table 4
Characterization of the mothers who had LBs with priority CAs in the Imperatriz Health Regional, Maran-
hao (2011-2020).

Variables n (222)

Fa* Fro%**
Marital status
Single 154 69.36
Married/Stable Union 67 30.19
Separated 1 0.45
Age group (years)
Up to 29 162 72.98
=30 60 27.02
Years of education (years)
Upto7 72 32.43
28 150 67.57
Gestational age (weeks)
Up to 36 45 20.27
=237 171 77.03
Ignored 6 2.70
Type of pregnancy
Single 213 95.94
Double 7 3.16
Ignored 2 0.90
Type of delivery
Vaginal 100 45.04
Cesarean 120 54.06
Ignored 2 0.90
Number of prenatal consultations
Oto3 44 19.82
4106 86 38.73
27 91 41.00
Ignored 1 0.45

*Absolute frequency
**Relative frequency
Source: MS/SVS/SINASC (2022).

As for the characterization of LBs with priority CAs, between 2011 and 2020, the-
re was a predominance of births of male children (60.81%), with adequate birth weight
(70.72%) and brown color (79.28%). This information can be checked in Table 5.

Medicina (Ribeirao) 2024,57(2):e-213020 5
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Table 5
Characterization of live births with priority CAs in the Imperatriz Health Regional, Maranhao (2011-2020).
Variables n (222)
Fa* Fr%**
Sex
Male 135 60.81
Female 81 36.49
Ignored 6 2.70
Birth weight
underweight 53 23.88
Adequate weight 157 70.72
Overweight 1 4.95
Ignored 1 0.45
Color/race
Brown 176 79.28
White 29 13.07
Black 4 1.80
Yellow 1 0.45
Indigenous 9 4.05
Ignored 3 1.35

*Absolute frequency
**Relative frequency
Source: MS/SVS/SINASC (2022).

DISCUSSION

Priority anomalies for birth sur-
veillance purposes are classified conside-
ring the ease they have for early diagnosis
during prenatal care. They have common
characteristics that are occasionally rela-
ted to body structures and can be recogni-
zed during physical examination®2'2, which
may justify timely registration in SINASC.

In this study, limb defect anomalies
had the highest incidence in the analyzed
period (0.88:1,000LB), with an annual va-
riation of -5.6 (95% CI: -15.7; 5.7), corro-
borating the data from the Epidemiological
Bulletin of the Brazilian Ministry of Health,
which analyzed the situation of CAs in the
country between 2010 and 2021, showing
limb defects as the most prevalent in all
analyzed years of the series. The overall
prevalence of CA in 2021 among the num-

ber of LB was 82.6%, with limb defects ac-
counting for 25.4%. In 2021, the Northeast
Region had the highest prevalence rate in
the country among priority CAs, 29.8%;
and, in Maranh&o, the prevalence of limb
defects reached 22.8:10,000LB™.

Limb defects are non-chromosomal
congenital anomalies that are most com-
mon in newborns. They may manifest diffe-
rent phenotypic characteristics, from partial
changes in fingers or toes and/or complete
absence of limbs. The risk of these defects
occurring is accentuated between the 24"
and 36" day after fertilization, due to the
formation of limb buds™2,

The most common types of CA limb
defects are congenital deformities of the feet,
polydactyly, reduction defects of the upper
and/or lower limbs, and arthrogryposis mul-
tiplex congenita®2'. Forefoot CAs have two
different forms: malformations, when they

https://www.revistas.usp.br/rmrp
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occur during the embryonic period and re-
sult in anatomical defects; and deformations,
when they occur in the fetal period, in a foot
with an apparently normal configuration™.

Regarding Oral Clefts (OC), they are
classified as craniofacial CAs that affect
the oral and/or nasal cavities. The occur-
rence of this illness can affect the lip and/
or palate, being classified according to the
anatomical location's-'6,

It is underlined that, in this study,
OC were the second most common CA be-
tween 2011 and 2020 (0.59:1,000LB), whe-
reas, in 2013, it was the priority CA group,
with the highest incidence (072:1,000LB),
with a variation of -2.5 (95% CI: -11.3;7.2).

Regarding the OC incidence, this
study introduced data similar to national
and international studies. A study held
with SINASC data from all states of the
federation, from 2005 to 2016, showed
an incidence rate similar to this study,
0.51:1,000LB". In Brazil, studies indica-
te a variation in prevalence between 0.19
and 1.54:1,000LB". As for the internatio-
nal setting, studies indicate that OC cons-
titute one of the most prevalent craniofa-
cial malformations around the world (0.5 to
2.0:1,000LB)', 1:700LB"".

With respect to sex, it is estimated
that 60% to 80% of individuals with OC are
males. A study conducted in Parana revea-
led males as the most prevalent'®, showing
data similar to this study (60.81%).

With regard to CA cases related
to genital organ anomalies, these had
the third highest incidence in this study
(043:1,000LB), with 2020 being the year
with the highest occurrence of cases

Medicina (Ribeirao) 2024,57(2):e-213020

(0.86:1,000LB), with a variation annual
rate of 5.9 (95% CI: -5.4;18.6).

The Epidemiological Bulletin of the
Brazilian Ministry of Health revealed genital
anomalies occurring at 1:300NB, as well as
undifferentiated genitalia at 1:4,500NB?, whi-
ch is similar to the data found in this study.

A literature review showed that
hypospadias and cryptorchidism are the
most common CAs in men?. In addition to
them, there is also indeterminate sex and
pseudohermaphroditism, which are CAs
of a morphological and physiological natu-
re, where the newborn has atypical deve-
lopment of chromosomes, gonads and/or
anatomical sex" 3.

Concerning the congenital heart di-
seases, they are changes in the structure
of the heart pump and/or blood vessels.
Some of these changes can be identified
by observing abnormalities in cardiac aus-
cultation, cyanosis, hepatomegaly, edema
of the lower limbs, respiratory distress, ta-
chypnea, hyperdynamic precordium, irre-
gular rhythm, third heart sound, difference
in pulses and shock?'-22,

In this study, congenital heart disea-
ses had anincidence of 0.19:1,000 LB, with
the highest occurrence in 2013 (0.51:1,000
LB) and annual variation of -2.1 (95% CI:
-10.5;7.2).

The Epidemiological Bulletin of the
Brazilian Ministry of Health identified con-
genital heart diseases as the second most
prevalent group of anomalies (11:10,000
LB). In 2021, they had a prevalence of
35:10,000LB in the state of Sdo Paulo,
Brazil'®. Nevertheless, in states like Sao
Paulo, there are projects that aim to raise
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awareness and train professionals for ear-
ly identification of CAs, thus contributing to
high notification rates in SINASC?.

In the United States, approximately
44.5% of LBs with congenital heart disea-
ses die within the first year of life. In Latin
America, CAs of the cardiac system are
the second leading cause of death in the
first year of life?'. Another study analyzed
the panorama of congenital heart diseases
around the world, showing an increase of
18.7% from 1990 to 2017 in prevalence
rates, and a decline in mortality rates of
around 34.5% for the same analyzed pe-
riod. Nevertheless, deaths from congenital
heart diseases prevailed in children less
than one year of age, corresponding to
67% of deaths?.

A study conducted in Saudi Arabia
evaluated the association of heart disea-
ses in patients with OC, showing a preva-
lence of 41% of associated CAs, where
atrial septal defect is the most prevalent
congenital heart disease, with 37%%2°.

Congenital heart diseases, as they
do not manifest physical characteristics
visible on physical examination, are less
registered in notification systems, such
as SINASC, but mortality rates are much
higher when infant mortality records are
analyzed®>#.

Regarding the CAs of neural tube
defects, they stem from problems and/
or failures in the embryogenesis process
up to the 29" day of embryonic life. The-
se CAs involve malformations of the brain
and spinal cord, which can compromise
the skin, muscles, bones and adjacent soft
tissues'23,

Neural tube defects involve malfor-
mations due to incomplete closure of the

neural tube in the embryonic phase, the
most prevalent being anencephaly and
spina bifida?’.

Among the priority CAs introduced
in this study, neural tube defects had the
lowest incidence (0.15:1,000LB). The hi-
ghest occurrence of this condition was in
2019 (0.39:1,000LB), showing an annual
variation of 0.0 (95% CI: -0.4; 0.5). A sys-
tematic literature review showed variability
in global prevalence rates of CAs related to
neural tube, 0.3 to 199.4:10,000LB%. This
happens mainly due to the specificities of
the public policies adopted in each country.
In Brazil, there are public policies that aim
to encourage folic acid supplementation
early in pregnancy as a strategy to prevent
the occurrence of neural tube defects®.

It is noted that this study did not
introduce data on microcephaly cases;
however, between 2015 and 2016, there
was an epidemic of cases related to Zika
Virus infection®. A study emphasized that
the number of microcephaly cases in Bra-
zil increased nine times in relation to the
annual average, when compared to the
period from 2010 to 2014, especially in
newborns of women living in the Brazilian
Northeast®. Another highlight was the lack
of notified Down Syndrome cases.

In light of the foregoing, it is inferred
that the scarcity of data on microcephaly
and Down Syndrome may raise questions
regarding the identification and timely no-
tification of cases in SINASC, as well as
regarding the reorganization of health ser-
vices, in order to avoid undernotification.

Regarding the incidence trend, the
rates remained stable in the five groups
during the analyzed period (p-value 0.69),
when considering the rates for the health
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regional, with an annual variation of -5.2
(95% CI: - 25.7; 21.0). The stability of the
trend in the incidence of priority CAs can
be attributed to the average number of no-
tifications, with a small discrepancy in the
analyzed time frame, as well as to the in-
cidence rates of the health regional, also
due to the high number of live births in the
health regional, considering that the num-
ber of cases showed a pattern of similar
averages, when analyzed year by year wi-
thin the time frame.

Concerning the socioepidemiologi-
cal characterization of mothers, in this stu-
dy, there was a difference with the findings
of a study conducted in Salvador, Bahia,
where the predominance was of women
less than 18 years of age and more than
35 years of age, and with multiple preg-
nancies. Conversely, there was similarity
in the type of delivery, with a predominan-
ce of surgical birth®'. A study conducted in
Sao Luis, Maranh&o, also showed a higher
prevalence of CAs in women who had a
cesarean section and had a good level of
education®.

As for the number of prenatal con-
sultations, the women in this study had a
number of seven or more, above that re-
commended by the Brazilian Ministry of
Health, which considers a minimum of six
consultations?®. The findings of this study
were similar to a study conducted in Sao
Luis, Maranhdao, where CA cases were
more prevalent in women with seven or
more prenatal consultations®. It is assu-
med that these women would have more
access to health services, providing early
diagnosis. This finding allows reflection on
the importance of prenatal care as a strate-
gy capable of providing early identification
of cases, guidance for mothers and appro-
priate professional intervention2.

Medicina (Ribeirao) 2024,57(2):e-213020

Regarding the characterization of
LBs, the data are similar to a study con-
ducted in Salvador, Bahia, with a predomi-
nance of males®'; however, the percentage
of LBs with CAs and adequate birth weight
was higher in this study.

It is highlighted that low birth wei-
ght, linked to genetic and environmental
factors, is commonly associated to explain
the occurrence of CAs, being considered
the genesis of LBs with low birth weight3'.
A systematic review and meta-analysis
study showed low birth weight as a predic-
tive factor for reduced survival for any type
of CA3. Therefore, LBs with CAs tend to
have low birth weight, although the majori-
ty of them were born with adequate weight
in this study. It is noted that the presen-
ce of CA is more common among those
born with low birth weight (< 2,500g) (370:
10,000 LB)".

Similarly, the Epidemiological Bulle-
tin of the Brazilian Ministry of Health in-
dicated that the prevalence of congeni-
tal anomalies in premature infants (267:
10.000LB) was three times higher than in
full-term infants (86:10,000LB)".

It is pointed out that, despite the
improvement in the quality of data made
available at SINASC in recent years, there
is still weakness in filling out DNV, in ad-
dition to the probable undernotification of
CA cases, revealing data that may distort
the reality of cases in Brazil®'. Furthermo-
re, SINASC does not show data regarding
family income, leaving a gap for a possib-
le association between low family income
and the occurrence of CA.

It is emphasized that this study has
limitations regarding the use of secondary
data available at SINASC, given that los-
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ses, inadequate completion and/or lack of
data may occur when filling out DNV. No-
netheless, despite the limitations, the stu-
dy highlighted the priority CAs and can ser-
ve as a basis for developing programmatic
health actions that reiterate the importance
of preventing these illnesses.

CONCLUSION

The occurrence of priority conge-
nital anomalies in the southwest of Mara-
nhao was stable in the analyzed time se-
ries, with a predominance of cases related
to congenital anomalies of limb defects.
Maternal and neonatal characteristics cor-
roborate findings in the scientific literature,
showing similarities in the occurrence of
certain anomalies.

The need to preserve the effective-
ness of prenatal consultations is evident,
especially as an opportune moment to
identify priority congenital anomalies that
occasionally prove to be prevalent and ne-
glected in prenatal care.

Knowledge on priority congenital
anomalies at local levels, such as the sta-
te of Maranhao, can provide support for
the development of regional and specific
public policies aimed at preventing and/
or minimizing these ilinesses, as well as
providing support for early diagnosis and
monitoring of cases.
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