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INTRODUCTION

Congenital heart diseases in premature newborns.

Sana llyas', Sana Wagar?, Asim Khurshid®, Muhammad Sohail Arshad*

ABSTRACT... Objective: To determine the frequency of congenital heart diseases (CHD) in
newborns admitted with prematurity. Study Design: Descriptive Cross Sectional study. Setting:
Department of Pediatric Neonatology Children’s Hospital & The Institute of Child Health, Multan.
Period: August 2019 to January 2020. Material & Methods: A total of 155 preterm infants
<36 weeks gestation were included. In preterm newborns of either gender, echocardiography
was done by hospital Pediatric Cardiologist. Patient’s name, age, gestational age, weight, sex,
date, serial number, registration number and echocardiographic results were entered in pre-
designed performa. The outcome variable was frequency of congenital heart disease in preterm
newborns. Results: Congenital heart disease was detected in 34.8% (n = 54) preterm infants.
Nine percent (n=14) were < 1.5 kg, 45.2% (n=70) between 1.5-2.0 kg and 45.8% (n=71) were
> 2.0 kg in weight. Most frequent lesion was Ventricular Septal Defect (VSD) in 19 (35%) infants
followed by patent ductus arteriosus (PDA) in 15 (28%) infants. Atrial Septal Defect (ASD) was
seen in 6 (11%) preterm infants. Frequency of CHD was significantly higher (p-value < 0.001) in
babies delivered at <32 weeks and those infants with with birth weight <1.5 kg. Conclusion: The
study highlights the association of congenital heart diseases in premature and low birth weight
neonates. So, every preterm and low birth weight neonate must undergo echocardiography to
screen for CHD so that earlier diagnosis may be made for earlier intervention.
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changes have been seen in the occurrence of

Congenital heart disease (CHD) and Preterm
birth are the leading causes of infant mortality
and disability of perinatal origin. Preterm babies
usually weigh <2kg and constitute around 10%
of all births. Most of the problems linked with
prematurity are observed in babies who weigh
less than or equal to 1.5kg or babies who are
born at <32 weeks of gestation.?

CHD is one of the commonest birth defects
and constitute around 1/39 of all common
congenital defects. Prevalence of CHD range
from 5-50/1,000 live births and there is high
incidence Of CHD in premature neonates,
stillbirths or spontaneous miscarriages.®* CHD in
children contribute significantly towards mortality
and it can lead to sudden death later in adult life
even if milder heart lesion is present. With the
ease of echocardiography of fetus, significant

hemodynamically prominent CHD. Factors which
make premature babies more vulnerable during
perinatal time are; heat lability, easier to acquire
infections, reserved hemodynamic stores, and
immature organ systems, especially cardiac
muscles, lungs, and liver. And when CHD coexists,
it makes whole scenario more complicated. For
e.g. the pulmonary vessels in premature babies
are said to be less muscularized than in term
neonates. This can cause congestive cardiac
failure in premature neonates due to left to right
shunt defects like ventricular septal defect (VSD)
within a few days or weeks after birth.®

In astudy on incidence of congenital heart disease
done at Department of Pediatrics, The Catholic
University of Korea School of Medicine, Seoul,
Korea, in 2012 showed incidence of CHD 6.8% in
Premature infants.® In another study conducted
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in Paris, France by EPICARD Study Group in
2012 showed that a higher risk of Preterm birth in
babies with CHD.”

The rationale of the study is to develop guidelines
for early screening by echocardiography of
premature babies, early referral to specialized
centers for early corrective surgery to decrease
morbidity, mortality and parents counselling in
lesions with poor prognosis. So, we aimed this
study to determine the frequency of congenital
heart diseases in newborns admitted with
prematurity at Children Hospital & the Institute of
Child Health Multan.

MATERIAL & METHODS

This descriptive cross sectional study was done
at The Department of pediatric Neonatology
Children’s Hospital & the Institute of Child Health,
Multan, from August 2019 to January 2020.

Sample size was calculated as P = Expected
prevalence =6.8%° confidence level = 1-a =
95% = 1.96, absolute precision required = d=
0.04 (4%), the required sample was 153.

Using non-Probability consecutive sampling
technique, all premature newborns of either
gender, age less than 28 days were enrolled.
Syndromic babies e.g. Down syndrome
(Assessed by clinical examination), normal
variation of valvular anatomy e.g. isolated bicuspid
aortic valve (Assessed by Echocardiography) or
isolated dextrocardia (apex of heart on right side)
with no other cardiac lesion (Assessed by chest
x-ray and Echocardiography) were excluded.
Study was conducted after taking permission
from the institutional ethical committee.

Those patients, who fulfilled the inclusion criteria,
were recruited for the study. After explaining all
the risks and advantages of the study, written
informed consent was obtained from the parents.

Prematurity was defined as a neonate born before
37 completed weeks of estimated gestational
age assessed clinically by history and Ballard
Scoring (chart attached, score of <30 was taken
as prematurity). CHD was labeled as structural

heart defects i.e. ASD, VSD, PDA, TOF, TGA
confirmed on echocardiography with evidence
of color and color wave Doppler. Length was
measured in centimeters by infantometer. Weight
was measured in kilograms by infant weight
scale. In preterm newborns of either gender,
echocardiography was done by hospital Pediatric
Cardiologist (minimum 8 years postgraduate
experience) with Echocardiography machine
(Toshiba 2 D Nemo XG).

Patient’s name, age, gestational age, weight,
sex, date, serial number, registration number
and echocardiographic results were entered in
pre-designed performa. The outcome variable
that was frequency of congenital heart disease in
preterm newborns was noted.

Data was entered in SPSS (Statistical Package
for social science) version 20.0. Descriptive
statistics were applied to analyze the data. The
quantitative variables i.e. age, gestational age,
length and weight were presented as mean and
standard deviation. The outcome variables i.e.
frequency of congenital heart disease and gender
were presented in frequencies and percentages.
Confounding factors like age, gestational age
and gender were controlled by stratification and
Chi-square test was applied to see the effects of
these on outcome variables. P< 0.05 was taken
as significant.

RESULTS

A total of 155 preterm infants of <36 weeks
gestational age was included in the study. Median
age of the neonates at the time of enroliment into
study was 2 days with minimum 1 and maximum
7 days. Median gestational age on delivery
was 35 weeks. Minimum gestational age of the
included infants was 28 weeks and maximum 36
weeks. Male infants constituted 69% (n=107) of
the infants and females were 31% (n = 48). The
average weight of the participants was 1.93 =
0.37 (kg) and the average length was 42.6 + 3.75.
(cms) Congenital heart disease was detected in
34.8% (n = 54) preterm infants (Table-l).
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Age (days), median, range 2,1-7
Gestational age (weeks) 35,

Median, range 28 — 36
Gender n %
Male 107 (69)
Female 48 (31)
Weight (kg)

Mean = SD 1.93 = 0.37
Length (cm)

Mean = SD 42.6 = 3.75
Congenital heart disease n, %
Yes 54 (34.8)
No 101 (65.2)

Table-I. Baseline Characteristics of Premature
neonates (N=155).

There were 17 (11.0%) infants up to 32 weeks
gestation and 138 (89%) infants 33 — 36 weeks
gestation. When categorized on weight 9%
(n=14) were < 1.5 kg, 45.2% (n=70) between
1.5 -2.0 kg and 45.8% (n=71) were > 2.0 kg in
weight.

Out of 54 preterm infants with congenital heart
disease, the commonest lesion was Ventricular
Septal Defect (VSD) in 19 (35%) infants. Second
most common lesion detected was Patent ductus
arteriosus (PDA) in 15 (28%) infants. Tetralogy of
Fallot (TOF) and Transposition of Great Arteries
(TGA) were found in 7 (13%) infants each. Lowest
detected lesion was Atrial Septal Defect (ASD) in
6 (11%) preterm infants (Figure-1).

Table-1l shows that frequency of congenital heart
disease was not significantly different (p-value
0.41) between male and female preterm infants.
Frequency of congenital heart disease was

significantly higher (p-value < 0.001) in babies
delivered at <32 weeks of gestation compared
to 33 — 36 weeks of gestation. Frequency of
congenital heart disease was significantly higher
(p-value < 0.001) in infants with weight < 1.5 kg
compared to weight of 1.5 - 2.0 kg & >2.0 kg.

TOF
7 (13.0%)
PDA
ASD 15 (27.7%)
6 (11.1%)

VSD

19 (35.2%)

Figure-1. Types of congenital heart diseases in
preterm infants (n=54).

DISCUSSION

Median age of the neonates at the time of
enrollment into study, was 2 days. Median
gestational age on delivery was 35 weeks. Male
infants constituted 69% (n=107) of the infants
and females were 31% (n = 48). The average
weight (in kg) of the participants was 1.93 + 0.37.
Congenital heart disease was detected in 34.8%
(n = 54) preterm infants.

In a similar study by Brown R et al, median
gestation age of preterm babies was 32+5 weeks.
The median birth weight was 1.7kg. In another
study by Dees E et al, the median gestational age
was 33 weeks, while the mean birth weight of the
preterm neonates was 1.8kg.°

Congenital Heart Disease

Characteristics P-Value
No (n=101) Yes (n=54)
Male 72 (71.3%) 35 (64.8%)
Gender 0.41
Female 29 (28.7%) 19 (35.2%)
. Up to 32 weeks 03 (3.0%) 14 (82%)
Gestational Age <0.001
33 — 36 weeks 98 (97.0%) 40 (28%)
< 1.5kg 03 (3.0%) 11 (20.4%)
Birth Weight 1.5-2.0kg 40 (39.6%) 30 (55.6%) <0.001
> 2.0 kg 58 (57.4%) 13 (24.1%)

Table-ll. Association of Congenital heart disease frequency with gender, Gestational Age and Birth Weight among
preterm Infants (N = 155).
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In a study by Cho SY et al, congenital heart
disease was observed in 6.8% of preterm infants.®

Laas E et al found association between preterm
birth and CHD. They observed that, of all the
newborns with CHD included in the study, 13.5%
were preterm.’

Our study showed that out of 54 preterm infants
with congenital heart disease, the commonest
lesion was Ventricular Septal Defect (VSD) in
19 (35%) infants followed by Patent ductus
arteriosus (PDA) in 15 (28%) infants. Tetralogy of
Fallot (TOF) and Transposition of Great Arteries
(TGA) were found in 7 (13%) infants each. Lowest
detected lesion was Atrial Septal Defect (ASD) in
6 (11%) preterm infants. In a study conducted by
Cho SY et al, types of CHD identified in neonates
were as follows: ASD (n=93, 41%), VSD (n=72,
32%), and PS (n=33, 15%).6 This is in contrast to
our study where ASD was detected in only 11%
preterm babies. Our results are more aligned
with local findings by Zahid SB et al where they
noted VSD to be the commonest lesion among
children with CHD.® Globally, VSD is considered
to be most abundant form of CHD accounting for
25-30% of CHD cases.™

Frequency of congenital heart disease was
significantly higher (p-value < 0.001) in infants
born at < 32 weeks of gestation compared to
33 — 36 weeks of gestation. Also, frequency of
congenital heart disease was significantly higher
(p-value < 0.001) in infants with weight < 1.5
kg compared to weight of 1.5 - 2.0 kg & >2.0
kg. In 2010, Godfrey M et al conducted a study
on relationship of congenital heart disease and
birth weight and observed that out of 437 low
birth weight infants, 19 (4.4%) had CHD. In the
subcategory of 154 babies with birth weight <1kg,
10 (6.6%) patients had CHD. In the category of
283 babies with birth weight 1-1.5kg, 9 (3.2%)
patients had CHD." Elshazali HOH et al also
observed similar association in their study where
out of 141 newborns, 31.9% were born with low or
very low birthweight.'?

Researchers from other parts of the world
have attributed very preterm or low birth-

weight to be associated with higher rates of
CHDs among newborns.'®'® There is a need to
create awareness in childcare health facilities
about proper screening and care for premature
newborns regarding increased risk of CHD.

CONCLUSION

Our study highlights the association of CHD in
premature and low birth weight neonates. So,
every preterm and low birth weight neonate
must undergo echocardiography to screen for
CHD so that earlier diagnosis may be made
for earlier intervention. While in majority cases,
minor CHDs do not require special intervention
and certainly many of these defects, for e.g.
the small VSD, ASD or PDA, can later on close
spontaneously or sometimes do not produce
significant symptoms.

Copyright© 19 Dec, 2020.
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