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Abstract

Background: A large number of newborns are affected by congenital heart diseases, which accounts for a high
proportion of infant mortality worldwide. But there are regional variations in the prevalence and distribution pattern of
congenital heart diseases. We evaluated the incidence, risk factors and diagnostic clues for congenital heart disease in
newborns in our neonatal intensive care unit. Methods: A prospective observational study was conducted in the neonatal
intensive care unit of Vydehi institute of medical sciences between January 2013 to December 2016. Congenital heart
disease was suspected if clinical and confirmed by 2D echocardiography and doppler and colour flow imaging. Data was
collected on a predesigned proforma containing information regarding gender, gestational age and weight at birth, family
history, and associated malformations. Results: Out of 1974 babies screened for CHDs, 126 babies had CHDs (4.6%) of
which 71(56%) were males. Most of neonates presented with Respiratory distress (52.3%), murmurs (49.5%), abnormal
chest X ray (27.7%), followed by cyanosis (18.2%) in Cyanotic CHDs(100% of the cases). Conclusion: The incidence of
CHD in newborns at the neonatal intensive care unit was higher than that in all live births.VSD was the most common
congenital heart defect detected while Tetralogy of Fallot was commonest among the cyanotic heart defects.
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Introduction

Congenital heart diseases (CHDs) are defined as a gross neonates in the neonatal intensive care unit than in live

structural abnormality of heart or intrathoracic great
vessels that are of functional significance occurring as
an isolated or associated with other congenital
anomalies. Twenty-eight percent of all major congenital
anomalies are associated with heart defect!. The
incidence of congenital heart defects in neonates is
varied in different studies and is usually reported to be
3-5/1000 live births. Recent studies have reported
incidence of CHDs to range between 8 to 10/1000 live
births [1].

Congenital heart diseases are the most common
congenital fetal malformations and are responsible for a
high rate of child mortality and morbidity. In India,
Congenital Heart Disease may account for 10% of the
present infant mortality. CHDs are more frequent in
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born neonates in population. About 25% of CHDs are
life threatening and may manifest before the first
routine clinical examination. Failure to identify these
critical lesions immediately after birth leads to delay in
referral and increased mortality and morbidity [2].
Recent studies have reported a high sensitivity and
specificity for pulse oximetry for early detection of
CHD in newborn infants. Combining pulse oximetry
with clinical examination can enhance the clinician’s
ability to detect life-threatening CHD in a timely
manner. Heart murmur, central cyanosis and major
congenital abnormalities were found statistically higher
in the neonates with cardiac disorder [3,4].

The incidence and type of CHDs are varied among
neonates with normal or low or extremely low birth
weight. There are, however, few studies of the
incidence in very low birth weight neonates; most
studies relate to gestational age rather than birth weight.
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The purpose of this study was to determine the
incidence, pattern of CHD like weight, clinical signs,
and pulse oximetry diagnosis in neonates in a neonatal
intensive care unit of a tertiary care institute [5].

Materials and Methods

A 5-year prospective observational study was done
between January 2012 to December 2016 in the
neonatal ICU of Vydehi institute of medical sciences. In
this observational study, all the neonates suspected to
have congenital heart disease in the NICU on the basis
of history clinical examination, pulse oximetry, chest X
ray were included in the study and confirmed by 2D
echocardiography and colour Doppler study. On the
basis of echocardiography, profile of various congenital
heart defects was studied.

A total of 2658 cases were admitted in neonatal ICU
during this study period in which screening ECHO was
done in 1974 cases. The same trained neonatologist
performed clinical evaluation and ECHO within the first
24 hours of admission to the NICU.

Screening ECHO was done in the below cases[6].

1. Any child with SpO2 <94% at room air/or visible

cyanosis

2. Respiratory distress

W

. Murmur

. Abnormal heart sounds

. Abnormal Blood Pressure

. Differential Peripheral pulses
. Abnormal chest X-Ray

. Unexplained CHF

O o0 9 N W b

. Preterm babies with gestation less than 37 weeks or
birth weight less than 2500gms

10.Babies born to mothers with gestation diabetes
mellitus.

Results
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We conducted screening for SpO2 using Masimo Rad 7
pulse oximetry (Masimo Corporation, Irvine, CA, USA)
and disposable probes. All patients in our NICU are
continuously monitored with a pulse oximetry
throughout their stay. The same probe was used
sequentially to determine the right upper limb and a
lower limb SpO2. Each screening attempt was
conducted over a 3-min period with the infant in the
supine position. The pulse oximetry measure was
considered complete once the waveform on the
plethysmograph was stable.

Interatrial septum opening less than 5 mm and the
patent ductus arteriosus (PDA) presenting in first 72
hours is not taken into the study [7, 8]. PDA if found
hemodynamically significant, that is having ductal
diameter more than 1.4mm, Pulse-wave Doppler of the
descending aorta shows reversed end-diastolic flow,
Pulse-wave Doppler in main pulmonary artery shows
turbulent systolic and diastolic flow and large left-to-
right shunt with a pulsatile flow pattern and the highest
velocity at end systole are taken into the study group.
Neonates less than 500gms, died within 3 days of life or
admission to NICU were excluded from the study.

Sociodemographic characteristics, perinatal character-
ristics, maternal history, physical examination, echo-
cardiography results were recorded. Maternal age,
miscarriage and stillbirth, brother history of CHD,
diabetes, systemic lupus erythematosis (SLE), exposure
to radiation, TORCH infection in pregnancy, smoking
and alcohol use, intermarriage, CHD in the family were
included. A trained neonatologist using HdI1XE
performed ECHO —Philips using mainly Cardiac probes
12-14, if any abnormality detected was confirmed by a
qualified cardiologist and followed upto 6 weeks.

Statistical analysis: The demographic features,
incidence of echocardiographic evaluation in the pre-
and post CHD screening epochs and among preterm and

term infants were analyzed by unpaired ‘t’ test or x2 test
as appropriate. Significance was accepted at P<0.01

Total of 2658 cases were admitted in the NICU during the study period of which 1974 cases were screened for CHDs.
Out of 1974 babies 126 babies had CHDs (4.6%), of which 71(56%) were males. Acyanotic heart defects contributed to
95(75.30%) cases while cyanotic heart defects contributed 31(24.70%) cases. Prevalence of CHD was found to be
4.60/1000 live births during the study period. Non-cyanotic CHD was observed in 95(75%) patients and cyanotic CHD
was in 20.VSD was the most common lesion. Profile of various CHDs was VSD 41(32.5%), ASD 22(17.4%), PDA
32(25.3%), TOF 07(5.5%), Single Ventricle 01(0.7%), TAPVC 07(5.5%), PS 02(1.5%), TGA 02(1.5%) and Tricuspid

Atresia 01(0.7%). (Table 1)
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In the subgroup of babies with gestation less than 37 weeks, 86(68%) had CHDs compared to that term babies. Based on
the weight 21(16%) babies above 2500 gms had CHDs whereas 42 (33.3%) babies less than 1000gms and 63 (50%) had
CHDs between weight group of 1500 to 2500gms. (Table2). Most of neonates presented with Respiratory distress
(52.3%), murmurs (49.5%), abnormal chest X ray (27.7%), followed by cyanosis (18.2%) in Cyanotic CHDs (100% of

the cases) (Table 3)

Table-1: Spectrum of CHDs in NICU.

Diagnosis Male Female Total
n (%) n (%) n (%)
Ventricular Septal Defect (VSD) iskei 25 16 41(32.5%)
Atrial Septal Defect (ASD) ikl 13 9 22(17.4%)
Patent Ductus isteiArteriosus (PDA) ist! 19 13 32(25.3%)
Tetralogy Of Fallot istsi( TOF) iskri 3 4 07(5.5%)
Single Ventricle ski(SV) iske} 0 1 01(0.7%)
Total Anomalous strPulmonary Venous 4 3 07(5.5%)
Connection (TAPVC) il
Pulmonary Stenosis (PS) ist! 2 0 02(1.5%)
Tricuspid Atresia (TA) ikl 0 1 01(0.7%)
Transposition Of Great Vessels iski 1 1 02(1.5%)
Others 4 7 11(8.7%)
Total 71 55 126
Table-2: Distribution of CHDs by birth weight and gestation.
Gestation age Number of children Weight(in gms)
(No. Per 1000/live >2500gms 1500-2500gms <1500gms
births) n=257 n=1079 n= 638
<37 weeks 86 - 44 42
(n=1123)
>37 weeks 40 21 19 -
(n=851)
Total 126 21 63 42

Table-3: Symptomatology of CHDs.

Symptoms ACHDs(N=95) CCHDs(N=20) Total(N=126)
n (%) n (%) n (%)
Murmur 48(50.4%) 14(70%) 62(49.5%)
Cyanosis 00 20(100%) 23 (18.2%)
Respiratory distress 54(56.8%) 12(60%) 66(52.3%)
CHF 38(40%) 6(30%) 44 (34.9%)
Abnormal Chest X ray 21(22.1%) 14(70%) 35(27.7%)

Discussion

Acyanotic defects contributed 75.3% while cyanotic
contributed 24.7% of the total case diagnosed. The
prevalence of CHDs is 4.6 / 1000 live birth in Neonatal
ICU. It was more than the study done by Khalil who
found prevalence to be 3.9/1000 live births. But the
study done by Hussain in 2014 found even higher
prevalence of 15/1000 live births. Shima et al
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suggested that the occurrence rate of CHD was
approximately 4.5% of neonates admitted to the
neonatal intensive care unit[9] Higher frequency of
emergence of CHD is an expected result, because of
being sick babies, inspection of every day and more
frequent evaluation of echocardiography in this group.
In a study that performed on 3334 neonates in neonatal
intensive care unit, the frequency was found to be 4%.
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In our study CHDs in preterm was around 68% and
83% in low birth weight babies. Archer et al. reported
that CHD is probably more frequent in very low birth
infants treated in neonatal intensive care units than in
the general live-born population [10].

In our study, VSD constituted upto 31.5% CHDs while
the study done by Khalil, Islam and Hussain showed
higher prevalence of VSD as follows 34.8%, 29% and
31.3%. According to Aydogdu et al and Shima et al the
most common cyanotic congenital heart disease was
tetralogy of Fallot and the most common Acyanotic
heart disease was VSD in the neonatal intensive care
unit. In our study results were same with those
published reports [11,12].

Conclusion

In conclusion, the incidence of CHD in newborns at the
neonatal intensive care unit was higher than that in all
live births. Its incidence varies from center to center due
to different factors like sample size, nature of the
sample, method of detection and early examination by a
neonatologist. In this study a higher incidence is
reported because it was carried out in a tertiary care unit
and prematurity prevalence was higher. The most
frequent diagnostic clue was cardiac murmur and
respiratory distress. VSD was the most common
congenital heart defect detected while Tetralogy of
Fallot was commonest among the cyanotic heart
defects. Majority of the acyanotic heart defects were
asymptomatic but detected on auscultation and had
cyanosis and fast breathing as their presentation.
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