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ABSTRACT

Background: Congenital Heart disease accounts for 10% of infant deaths in developed countries.Very scarce data exits about the prevalence

and patterns of CHD in our local high altitude population

Aims: To analyse the pattern and burden of congenital heart disease at a tertiary care cardiac centre in a high altitude region of Northern India.
Material and Methods: A retrospective study was conducted in the Department of Cardiology and Department of Paediatrics of our institute
which is the only major referral centre of the region. Case records of 125142 patients (Age 0-16yrs) attending the hospital from November, 2013

toAugust, 2017 were analysed

Results: 1596 out of the total of 125142 patients were found to have CHD giving a prevalence of 12.7 per 1000 attending patients. About 1247
had acyanotic CHD (78.2%) of which most common was VSD (33%) followed by PDA (21.7%). Cyanotic heart diseases represented
21.8%(349 cases) of which TOF was most common (44%) followed by TGA (15%).Only three cases of a total of 53 cases of TGA were TGA
IVS.DORV(8.8%) was third most common followed by Single ventricle(8.3%).Only 3 of a total of 349 cases of CCHD were HLHS.

Conclusion: A prevalence of 12.7 per 1000 attending patients is fairly high.Our study noted that the spectrum of CHD was mostly similar to the
published literature. In addition, it draws attention to the almost negligible detection of critical congenital heart disease in the neonatal period.
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INTRODUCTION

Congenital Heart Disease has been defined as a gross
structural anomaly of the heart or intrathoracic great vessels
that is actually or potentially of functional
significance."'CHD is considered to be the most common
congenital malformation which still accounts for 10% of
infant deaths and nearly half of all deaths from congenital
malformations in developed countries.”” Situation in India
is likely to be worse due to high birth rate."’ Approximately
2,00,000 children are born with CHD each year with one
third to one halfrequiring early intervention of which only

3%-5% receive timely surgery."

Website:
www.jmsskims.org

Given the huge impact congenital heart diseases make on
infant health, it should be a priority for research and that
was the motivation behind conduct of this study.The major
purpose of doing a prevalence study on CHD is to raise
awareness not only of the major congenital heart defects
that are frequently diagnosed after a considerable delay but
also of the rare defects that are usually underdiagnosed.
Prevalence studies have been carried out in the past from the
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region'” but this is the first such study from the sole tertiary
care cardiac centre of the region catering a population of
over 70 lacs.This study aims at analyzing the pattern and
prevalence of CHD in a territory care centerof high altitude
valley of Northern India and thus is expected to answer
whether high altitude has a significant effect on the
spectrum of CHD.We also aimed at knowing the spectrum
of CHD in the genetic syndromes that we encountered and
to highlight the importance of diagnosing certain rare
diseases that are not usually suspected and thus, often
missed.

MATERIAL AND METHODS:

This retrospective observational study was conducted in the
Department of Cardiology and Department of Pediatrics of
our institute which is the only major referral cardiac centre
of the region. Case records data of 125142 patients (Age 0-
16yrs) attending the Paediatric OPD from November, 2013
to August, 2017 were analysed.

Patients were suspected of CHD if they complained of
Breathlessness on feeding, excessive sweating, failure to
thrive, cyanosis, had abnormal heart sounds or cardiac
murmur on examination. Patients were evaluated by chest
xray, ECG and echocardiography. ECHO was done by the
pediatric cardiologist of the institute according to the
recommendations of the American Society of
echocardiography. Spectrum of CHD was then analysed
along with gender distribution and age of presentation.
Statistical package SPSS version 20.0 (SPSS Inc., Chicago,
Illinosis, USA) was used to carry out statistical analysis of
data. Prevalence rate per 1000 population and relative
frequency of individual CHD s as proportion of total CHD s
was calculated. All cases were followed up after surgical or
medical management in the pediatric cardiology clinic.

RESULTS

During the study period of about three years and ten months,
125142 patients attended the pediatric OPD. 1596 patients
were diagnosed with CHD with calculated prevalence of
12.7 /1000attending.Of the 1596 CHD patients, 850 were
male (53.2%) and 736 (46.1%) were female. Only 55
patients were diagnosed less than 1 month age of which
only 12 were critical CHDs. 38 % of CHD s reported to us in
1-12 months age group , the period when most CHD s
present. This was followed by the 5-16 yr age group during
which 33 % patients have presented. 24 % patients

presented in the 1-5 yrage group.

About 1247 had acyanotic CHD (78%) of which most
common was VSD (33%) followed by PDA( 21.7%),
ASD(14.7%) ,PS(7.2%), AS(5.9%),AV canal defect
(4.5%), MVP /MR (1.9%) and coarctation of aorta
(1.5%).Spectrum of acyanotic CHD as per age of
presentation and gender is given in table 1.The frequency of
subtypes of major CHD s are also given in the table and the
distribution of various subgroups of VSD s are separately
givenin Table 2.

Cyanotic heart diseases represented 21.8% of which TOF
was most common (44%) followed by TGA (15%) ,DORV
(8.8%), SV physiology (8.3%), Ebstein anomaly (5.1%)
and Tricuspid atresia (4.8%).Spectrum of cyanotic CHD as
per age of presentation and gender is given in table
3.Spectrum of CHDs in different syndromes is given in
table 4

DISCUSSION

We found a CHD prevalence of 12.7/1000attending patients
which is fairly high. Studies from India have reported a huge
variation in prevalence from as low as 1.3/1000 to as high as
26.8/1000 population™” The high prevalence found in our
study may reflect the effect of high altitude on prevalence of
CHD. Studies reporting high prevalence were similarly
conducted in high altitude areas"”. Our study may have
overestimated true prevalence of CHD as ours is a tertiary
care cardiac centre where all patients from the region are
ultimately referred to. Studies reporting a low prevalence
from the region "'were conducted in pediatric departments
which are not cardiac referral centres and thus may have
underestimated true prevalence of CHD.

VSD was the most common acyanotic lesion followed by
PDA. ASD was the third most common CHD.Other studies
conducted by researchers at high altitude """*"*' similarly
found a high prevalence of PDA and ASD. It is postulated to
be as aresult of lower atmospheric oxygen tension present at
high altitude which fails to constrict the ductus. It is
theorized that persistence of high PVR and high right heart
pressures inhibit early closure of PFO. Subsequent growth
may result in stretching of fossa ovalis and incompetence of
the flap which produces an ASD."“Two of our patients had a
combination of valvular aortic and pulmonary stenosis
which is a rare lesion. Deletion of a chemokine receptor
CXCR7 found in cushion mesenchymal cells in the
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developing heart, result in both aortic and pulmonary
stenosis."” Posing significant challenges in diagnosis and
management, much needs to be studied about the clinical
and hemodynamic findings of the entity.

As with other studies"”, TOF was the most common

cyanotic CHD.About the age distribution of TOF , it was
striking that a significant proportion of patients (56 of 154;
36.3%) presented at 5-15 yrs age group. This delayed
diagnosis of TOF brings forth the point that TOF patients
might be more likely to be missed in early stages of life as
they do not have recurrent severe pneumonias and are thus
less likely to be referred to a tertiary care centre. This is
contrary to the study by Rashid et al'” who found that
acyanotic patients are more likely to be diagnosed late. In
our study ,we also found delayed presentation for acyanotic
CHD s for instance, VSD. 151 of 414 VSD patients (36%)
presented in 5-15 yr age group but that is mainly for small
restrictive VSD swho do not have severe pneumonias and
for which delayed referral does not make a very big
difference. In our study, only 15 of 107 (12%) large VSD s
presented in the 5-15 year age group. We are well aware of
the fact that delayed surgical repair of TOF is associated
with high surgical risk. This highlights the importance of
educating primary care physicians, school teachers and
other health workers about the presentation of cyanotic
heart diseases and the importance of early referral.

The second most common cyanotic CHD was TGA. Only a
shocking 3 out of 53 cases of TGA are TGA IVS.This
indicates that TGA IVS might be frequently missed and die
without being referred to a tertiary care centre as this disease
has a stormy course in absence of treatment and moreover,
facilities for diagnosing such sick patients are usually not
available in many NICU s of the region.DORV was the third
most common CCHD ,Single ventricle the fourth most
common and Ebstein anomaly the fifth most common
CCHD. We have found a higher prevalence of Ebstein
anomaly than rest of the studies which may reflect effect of
high altitude on spectrum of CHD."" Also, HLHS was
almost non existent. Only 3 out of 349 cases were
diagnosed, again emphasizing the fact that critical CHD s
which must be diagnosed in the first few days of life often go
unrecognized.

A total of 177 out of 1596 patients (11%) had other

associated genetic anomalies out of which Down s
syndrome was the most common. Complete AV canal defect
was the most common defect found in Down syndrome
patients.

Other than the major anomalies, certain rare but clinically
important and frequently missed CHD s like Vascular ring,
Abernethy malformation and Tricuspid valve dysplasia
were found in one, two and one case respectively. Patients of
vascular ring have recurrent pneumonias, stridor, reflex
apneas with eating and chocking on feeds. Since these
symptoms occur in a variety of pediatric diseases, vascular
rings are frequently missed if a high index of suspicion is not
maintained. We report two cases of Abernethy malformation
both of whom had recurrent chest infections, cyanosis and
clubbing and had remained undiagnosed till adolescence.
Clinicians should always be aware of the possibility of such
rare diseases. Dysplastic tricuspid valve is often confused
with PPHN in neonates if the clinician does not carefully
look for secondary causes of TR and PAH in the newborn.

The main limitation of our study was that it was a hospital
based study conducted in a tertiary referral centre of the
region. So, it might have overestimated the prevalence of
CHD in the region.Screening of new-borns must be done at
birth. Such a study would bring forth actual prevalence of
CHD and especially critical CHDs in the region.Further
research must be undertaken to know the antenatal risk
factors and genetic abnormalities that play role in causation
of congenital heart disease.
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