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Intrauterine hipoxia and asphyxia at birth in a southern city of Brazil
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Hypoxia, Introduction: Intrauterine hypoxia and asphyxia at birth corresponds to the fourth cause of neonatal and perinatal
Asphyxia Neonatorum, death in Brazil, this data reflects the quality of care needed in maternity wards for the parturient and the newborn
Perinatal Care, because it is preventable. Perinatal asphyxia is defined as there is an interruption in gas exchange or a damaged blood
Infant, flow, leading to persistent hypoxemia and hypercapnia in the period before childbirth or intrapartum, which can lead
Newborn. to permanent lesions in several systems. Objectives: The study aims to analyze the epidemiological profile of the

occurrence of intrauterine hypoxia and neonatal asphyxia considering maternal and fetal factors in the municipality of
Pelotas, RS, between the years 2008 to 2018. Methods: Cross-sectional study where secondary data obtained on the
DATASUS platform on the prevalence of intrauterine hypoxia and asphyxia at birth in Pelotas, RS. Results: It was possible
to observe that the prevalence was higher in male newborns, in cesarean deliveries that occurred in the private system.
In addition, mortality was 15.75%, higher in the maternal age group between 25 and 29 years, in single pregnancies
lasting 37 to 41 weeks and birth weight between 1.500 and 2.499 grams. The majority of deaths occurred before delivery.
Conclusion: Intrauterine hypoxia and asphyxia at birth is an important cause of preventable perinatal morbidity and
mortality with prevalence in preterm newborns weighing less than 2.500 grams. It allows assessing the quality of care
for pregnant women and newborns during prenatal and delivery.
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Data from the World Health Organization (WHO)
suggest that intrauterine hypoxia and birth asphyxia rank as
the fourth cause of neonatal and perinatal death in Brazil,
behind prematurity, congenital anomalies, and other trans-
missible, perinatal, and nutritional conditions?. The rate of
perinatal asphyxia in a country reflects the quality of the
care provided in maternity hospitals to mothers and new-
borns*. Therefore, higher rates are seen in countries with
lower levels of access to healthcare or limited resources®.
Intrauterine asphyxia and birth asphyxia are highly preva-
lent and preventable causes of perinatal death®.

Perinatal asphyxia is defined as an interruption in gas
exchange?! or inadequate blood flow? leading to persistent
hypoxemia and hypercapnia in the period before delivery or
intrapartum?®2. Hypoxia can cause damage to various organs
and systems?, the most affected being the central nervous
system, with the possibility of permanent sequelae such
as seizures, mental retardation, and paralysis.

Risk factors can be divided into prenatal, natal, and
postnatal, with the first two representing the majority of
cases! and being treatable and/or preventable with ad-
equate prenatal and childbirth care. However, one needs
to know the regional epidemiological profile in order to
develop measures that prevent the neonatal occurrence
of intrauterine hypoxia and birth asphyxia. This article
looks into the prevalence of these comorbid conditions in
the period between 2008 and 2018 in the municipality of
Pelotas, Rio Grande do Sul, Brazil, and analyzes the total
number of cases in relation to sex, place of birth, skin
color/ethnicity, and care provided at a public or private
hospital, in addition to the number of deaths in relation
to birth weight, gestational age, maternal age and educa-
tion, type of pregnancy, moment in relation to delivery,
and type of delivery.

To this end, this study aims to analyze the occurrence
of intrauterine hypoxia and birth asphyxia in the munici-
pality of Pelotas-RS, Brazil, considering maternal and fetal
factors and possible preventive measures.

This quantitative cross-sectional descriptive retrospec-
tive epidemiological study included secondary data obtained
from the Disease and Complication Reporting System (SINAN)
and the Mortality Information System (SIM) available on the
DATASUS platform, processed on TABNET between the years
2008 and 2018.

Data about the prevalence of Intrauterine Hypoxia and
Birth Asphyxia in the municipality of Pelotas-RS, Brazil, were
analyzed relative to sex, ethnicity, maternal age and education,
type and moment in relation to delivery, gestational age, place
of birth, care provided at a public or private hospital, birth
weight, and type of pregnancy.
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The analysis of data on intrauterine hypoxia and birth
asphyxia in the municipality of Pelotas-RS between the years
2008 and 2018 yielded a total of 165 hospitalizations, cor-
responding to 4.74% of the cases reported in the state of Rio
Grande do Sul. Of these, 30.9% were recorded in public health-
care institutions, 36.96% in private healthcare institutions,
and in 32.12% the place in which care was provided was not
informed. Ninety-nine cases (60%) involved male newborns.

In terms of the hospitals in which the cases were re-
corded, 90% of the cases developed at the Teaching Hospital of
the Federal University of Pelotas, 42.42% at the Sao Francisco
de Paula University Hospital = UCPEL, and 3.03% at the Santa
Casa de Misericordia Hospital in Pelotas.

Regarding outcomes, 26 deaths were recorded in
Pelotas in the evaluated time period, which corresponded to
15.75% of the total number of cases. Table 1 shows the analysis
of the variables associated with death.

Intrauterine hypoxia and birth asphyxia can often be
considered as conditions that trigger a roster of pathologies
that lead to death. Thus, other conditions such as maternal
comorbid conditions or prematurity may be reported in the
death certificate as the underlying cause of death, even when
hypoxia and/or asphyxia are cited as preceding factors, thus
underestimating the total number of deaths reported®.

Another factor that can lead to underreporting is the
fact that meconium aspiration syndrome, directly linked to
neonatal asphyxia, is listed by the International Classification
of Diseases 10™ Revision (ICD10) as other respiratory disorders
of newborns*®.

As for variables related to fetal death due to intra-
uterine hypoxia and birth asphyxia, maternal age, maternal
education, and duration of pregnancy were not informed in
30.76%, 42.30%, and 30.76% of the cases, which demonstrates
the lack of commitment from healthcare workers in filling out
medical forms.

Data from the WHO shows that intrauterine hypoxia
and birth asphyxia are the fourth leading cause of perinatal
death in Brazil, with 14.95% of the total. When compared with
the data obtained in this article in the study period, it becomes
clear that Pelotas has had significantly fewer deaths (6.11%)
for this cause®.

Regarding the type of delivery, both the absolute
number of hospitalizations due to intrauterine hypoxia and
birth asphyxia and the number of deaths from these com-
plications were more prevalent in cesarean sections, which
differs from studies conducted in other centers where the
highest rate was found in vaginal deliveries®. A possible
explanation for this discrepancy is the early intervention
in labor when anomalies are identified, which might not
only increase rate of cesarean sections, but also decrease



Table 1. Fetal deaths due to Intrauterine Hypoxia and Birth Asphyxia
in the municipality of Pelotas-RS, according to place of occurrence,
maternal age and education, birth weight, type of pregnancy, duration
of pregnancy, moment in relation to delivery, and type of delivery in
the period between 2008 and 2018.

Variables

Total Cases

Place of occurrence

Hospital 24 (92.30%)
Home 1(3.84%)
Not informed 1(3.84%)
Maternal age (years)

15-19 1(3.84%)
20-24 3(11.53%)
25-29 7 (26.92%)
30-34 6 (23.07%)
35-39 1(3.84%)
Ignorado 8(30.76%)
Maternal education (years of schooling)

None 1(3.84%)
1-3 3(11.53%)
4-7 4 (15.38%)
8-11 4 (15.38%)
12+ 3(11.53%)

Not informed 11 (42.30%)

Birth weight (grams)

<500 3(11.53%)
500-999 5(19.23%)
1000-1499 3(11.53%)
1500-2499 6(23.07%)
2500-2999 3(11.53%)
3000-3999 4 (15.38%)
4000+ 1(3.84%)
Not informed 1(3.84%)
Type of pregnancy

Singleton 22 (84.61%)
Twin 3(11.53%)
Not informed 1(3.84%)
Duration of pregnancy (weeks)

<22 5(19.23%)
22-27 1(3.84%)
28-31 2 (7.69%)
32-36 7 (26.92%)
37-41 8(30.76%)
42+ -

Not informed 3(11.53%)

Moment in relation to delivery

24 (92.30%)
2 (7.69%)

Before delivery
During delivery
Type of delivery

Vaginal 12 (46.15%)
Cesarean section 13 (50%)
Not informed 1(3.84%)

Database from the Mortality Information System (SIM) available on platform
DATASUS processed on TABNET between the years 2008 and 2018. Accessed
on Nov/ 1, 2020 at 1:30 p.m.

the number of deaths from this complication as previ-
ously indicated. Another hypothesis stems from possible
underreporting, since data from the city of Pelotas indicate
that 36.96% of cases were recorded in private hospitals,
at which cesarean section rates are higher’, which differs
from other Brazilian epidemiological studies that show
higher prevalence of cases in public healthcare facilities.

The maternal age in which the prevalence of deaths
was higher was between 25 and 34 years, an age group
considered of low gestational risk, which might reflect
inadequate prenatal and/or childbirth care*.

As for birth weight, 65.36% of the deaths due to
intrauterine hypoxia and birth asphyxia in the city of Pelo-
tas occurred in newborns weighing less than 2,500 grams.
Moreover, 57.68% of the pregnancies recorded on the
database lasted for less than 37 weeks, 19.23% of which
lasting for less than 22 weeks. Therefore, they cannot be
characterized as preventable deaths according to previous
studies that described higher risk of death among preterm
newborns*2,

Regarding hospital institutions, data available in
DATASUS show that the number of hospitalizations due to
spontaneous labor in singleton pregnancies were similar
in the three maternity hospitals in the city, with an abso-
lute number of 4,578 in the Hospital School of the Federal
University of Pelotas, 7,372 in the S3ao Francisco de Paula
University Hospital - UCPEL, and 7,884 in the Santa Casa de
Misericérdia Hospital of Pelotas. Therefore, the maternity
hospital with the highest number of births in the period
between 2008 and 2018 according to DATASUS is the Santa
Casa de Misericdrdia de Pelotas. However, this institution
accounts for only 3.03% of the total cases of intrauterine
hypoxia and birth asphyxia in the municipality of Pelotas,
probably due to underreporting.

Sixty percent of all cases recorded from 2008 to
2018 involved male newborns. Newborn sex was reported
in every case.

Intrauterine hypoxia and birth asphyxia in Pelotas-RS
were more prevalent in pregnant women aged 25+ years,
preterm pregnancies, infants with a birth weight of less
than 2500 grams, and in cesarean section deliveries per-
formed at private hospitals. They rank fourth among com-
plications of pregnancy and childbirth that cause perinatal
death in Brazil, in addition to being an important cause
of permanent sequelae. The rate of perinatal asphyxia
in a country reflects the quality of the care provided in
maternity wards to mothers and newborns. Underreport-
ing is a significant issue that hinders the delineation of an
epidemiological profile and the development of preventive
actions.

Residéncia Pediatrica; 2022: Ahead of Print.



REFERENCES

1. Alves JGB, Ferreira OS, Maggi RRS, Correia JDB. Edital — Curso de Aper-

feicopamento em Pediatria Clinica. 4a ed. Recife: Instituto de Medicina
Integral Prof. Fernando Figueira (IMIP); 2022.

. Groenendaal F, Van Bel F. Perinatal asphyxia in term and late pre-
term infants. UpToDate [Internet]. 2021; [acesso em 2020 Nov 01].
Disponivel em: https://www.uptodate.com/contents/perinatal-
-asphyxia-in-term-and-late-preterm-infants?search=asfixia%20
perinatal&source=search_result&selectedTitle=1~88&usage_
type=default&display_rank=1

. Organizagdo Mundial da Satide (OMS). Saude e envelhecimento materno,
recém-nascido, crian¢a e adolescente [Internet]. Genebra: OMS; 2020;
[acesso em 2020 Nov 01]. Disponivel em: https://www.who.int/data/
maternal-newborn-child-adolescent-ageing/indicator-explorer-new/mca/
number-of-neonatal-deaths---by-cause

. Daripa M, Caldas HMG, Flores LPO, Waldvogel BC, Guinsburg R,
Almeida MFB. Asfixia perinatal associada a mortalidade neonatal
precoce: estudo populacional dos 6bitos evitaveis. Rev Paul Pediatr
[Internet]. 2013 Mar; [citado 2020 Nov 01]; 31(1):37-45. Disponivel
em: https://www.scielo.br/scielo.php?script=sci_arttext&pid=5S0103-
-05822013000100007&lang=pt

Residéncia Pediatrica; 2022: Ahead of Print.

. Régo MGDS, Vilela MBR, Oliveira CM, Bonfim CV. Obitos perinatais

evitaveis por intervengdes do Sistema Unico de Saude do Brasil. Rev
Gaucha Enferm [Internet]. 2018; [citado 2020 Nov 01]; 39:e2017-
0084. Disponivel em: https://www.scielo.br/scielo.php?script=sci_
arttext&pid=51983-14472018000100414&lang=pt

. Organizagdo Mundial da Saude (OMS). Classificagdo de doengas [In-

ternet]. Genebra: OMS; 2022; [acesso em 2020 Nov 02]. Disponivel
em: https://www.who.int/classifications/icd/en/

. Oliveira RR, Melo EC, Novaes ES, Ferracioli PLRV, Mathias TAF. Factors

associated to caesarean delivery in public and private health care
systems. Rev Esc Enferm USP. 2016 Set/Out;50(5):733-40. DOI: http://
dx.doi.org/10.1590/50080-623420160000600004

. Almeida MFB, Kawakami MD, Moreira LMO, Santos RMV, Anchieta

LM, Guinsburg R. Early neonatal deaths associated with perinatal
asphyxia in infants >2500g in Brazil. J Pediatr (Rio J) [Internet].
2020 Nov/Dez; [citado 2020 Nov 01]; 93(6):576-84. Disponivel em:
https://www.scielo.br/scielo.php?script=sci_arttext&pid=5S0021-
-75572017000600576&lang=pt



