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Prevalence of congenital heart diseases in Mysore
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BACKGROUND: Prevalence studies on Congenital heart
Diseases (CHDs) have been done several times world wide
and such studies are very limited in Indian populations. A
few earlier studies in India have reported an increased
prevalence of CHDs ranging from 2.25 to 50.89 per 1000
live births.

AIMS AND OBJECTIVE: To study the prevalence of con-
genital heart diseases in Indian population.

MATERIALS AND METHODS: Data on the prevalence of
CHDs were collected and analyzed from the three major
hospitals of Mysore, Cheluvamba Hospital, CSI Holdsworth
Memorial Hospital and J.S.S Hospital from the year 2000
to 2004.

RESULTS: The prevalence of CHDs for five years in Mysore
hospitals ranges from 6.6 to 13.06 per 1000 live births.
The most frequent type of CHD was found to be VSD
(40.47%) followed by ASD (19.06%), TOF (13.38%) and
PDA (9.53%). It is clear that the maximum CHDs were
detected in the first year of life when compared to the later
years of life. The prevalence of CHDs in Mysore is increas-
ing from 2000 to 2004 which might be due to the improve-
ment of diagnosis, attention or awareness among the medi-
cal authorities on the disease.

CONCLUSION: The prevalence of CHDs in Mysore is not
very high as reported in other parts of the country, how-
ever; it is an important disease which needs an immediate
medical attention.
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Introduction

Congenital heart diseases (CHDs) are the
malformation of the heart or the large blood vessels
associated with the heart, affecting various parts or
function. It is one of the leading causes of mortality in
the first year of life.31 CHDs are the common single
group of abnormalities accounting for about 30% of the
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total congenital abnormalities.™ It has been estimated
that some types of CHDs can be related to the defects
in the chromosome, gene or environmental factors.™ In
~90% of the CHD cases, there is no identifiable cause
that can be attributed as multifactorial defects. The
majority of these structural abnormalities occur as
isolated malformation in most patients, but about 33%
have associated anomalies.®

According to the Merck Manual of Diagnosis® the
different types of CHDs are Atrial Septal Defect (ASD),
Ventricular Septal Defect (VSD), Tetralogy of Fallot
(TOF), Patent Ductus Arteriosus (PDA), Pulmonary
Stenosis (PS), Aortic Stenaosis (AS), Coarctation of Aorta
(COA) and Atrioventricular Septal Defect (AVSD) which
accounts for 85% of all CHDs. The remaining 15% of
rare and complex CHDs are Persistent Truncus
Arteriosus (PTA), Tricuspid Atresia (TA), Total
Anomalous Pulmonary Venous Connection (TAPVC),
Hypoplastic Left Heart Syndrome (HLHS), Double Outlet
Right Ventricle (DORV), Single Ventricle (SV), Ebstein
Anomaly (EA) and Dextrocardia.

Prevalence studies on CHDs have been done several
times world wide. Although it is a common disease, a
few studies on the prevalence of CHDs in India have
been reported, of which, prevalence of CHDs in
Chandigarh (5%), Punjab (3%) and South India (2.5%)
are higher than other parts of the world.["¥ In view of
this, we report the prevalence of CHDs for 5 years
among the patients in different hospitals of Mysore.

Materials and Methods

The present investigation was conducted in Mysore
from the year 2000 to 2004. Data on the prevalence of
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CHDs were collected and analyzed from the three major
hospitals, Cheluvamba Hospital, CSI Holdsworth
Memorial Hospital and J.S.S Hospital. These hospitals
receive major number of children as patients which also
includes patients referred by other hospitals from in and
around Mysore. These hospitals are easily accessible
to all the city inmates as well as, to the inmates of
neighbouring districts and are affordable to the common
man. The subjects in the present study included pediatric
live births and inpatients that had been examined for
various illnesses in the hospital by the pediatricians.

The source of information was the medical and
echocardiography records at these hospitals. The
suspected CHD patients who showed symptoms like
poor feeding, failure to thrive, respiratory problem,
discrepancy in pulse, cyanosis, heart murmur, abnormal
chest X-ray, or strong family history had been subjected
by the authors for further clinical diagnosis, extensive
X-ray analysis, ECG and echocardiography examination
for the conformation of the CHDs. Care had been taken
to avoid duplication of the cases in the same hospital or
the cross over to other hospitals in Mysore during the
study period.

Prevalence, age and sex specific frequency of all kinds
of CHDs were computed. The different types of CHDs
considered for the present investigation are: Ventricular
septal defect (VSD), Atrial septal defect (ASD), Tetralogy
of Fallot (TOF), Patent Ductus Arteriosus (PDA),
Pulmonary Stenosis (PS), Aortic Stenosis (AS),
Transposition of Great Arteries (TGA), Atrioventricular
septal defect (AVSD), Dextrocardia, Tricuspid Artesia
(TA), Hypoplastic Left Heart Syndrome (HLHS), Single
ventricle (SV), Ebstein anomaly (EA) and Complex
CHDs (various types of CHDs existing together including
rare type of CHDs). Exclusion criteria included CHDs
with associated syndromes, since the present study was
to know the prevalence of isolated CHDs in Mysore.

Results

At the global level excluding India, population based
epidemiological studies on CHDs have indicated a
prevalence ranging from 1.01 (Egypt) to 17.5 (Central
Australia) per 1000 live births [Table 1].024 [Table 2]
shows the prevalence of CHDs in India.l""%2>% Studies

in Chandigarh showed the maximum prevalence of
50.89 per 1000 live births® whereas studies in Shimla
showed the minimum of 2.25 per 1000 live births.?%
Table 3 presents the prevalence of different types of
CHDs world wide in which VSD is found to be the most
prevalent type of defect.[8:20-2431-34]

The present investigation in Mysore, from 2000 to
2004, revealed a mean prevalence of 10.65 per 1000
live births of the total 74,589 inpatients and live births
with a yearly prevalence varying from 6.6 to 13.06 per
1000 live births [Figure 1]. Table 4 displays the total
number of CHDs and different types of CHDs recorded
in the present study with their prevalence. The most
frequent type of CHD was found to be VSD (242 patients)
with a prevalence of 40.47% of the total CHDs recorded.
The other frequent defects were found to be ASD (114
patients) with a prevalence of 19.06% followed by TOF
with 13.38% (80 patients) and PDA with 9.53% (57

Table 1: Prevalence of congenital heart diseases at glo-
bal level as cited in the available literature

Country/city Year Frequency per 1000 live births
Liverpool®® 1975 6.6
UK 1981 5.51
USA[R2 1990 6.60
Bohemial*®! 1999 6.16
Hong Kong*4 1991 6.35
Norway!*®! 1994 10.6
Austrial*®! 1996 6.90
Karachil*” 1997 4.0
Qatarl® 1997 12.23
Lebanon*®! 1999 115
Omank9 2000 7.1
Egypti?¥ 2000 1.01
Saudi Arabia?? 2001 10.7
Bosnia-Herzegovina®! 2003 6.12
Central Australia?’ 2004 17.5

Table 2: Prevalence of congenital heart diseases in dif-
ferent regions of India as cited in the available literature

Region Year Frequency per 1000 live births
North India (Punjab)” 1962 31.0

South India® 1968 25.6
Chandigarh®® 1971 50.89

Jammu (J and K)®3 1979 9.7

New Delhil?®! 1980 3.2

Agral?” 1993 5.2

New Delhil?8l 1994 3.9

Shimlak! 1995 2.25

New Delhi2 2001 4.2
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Table 3: Prevalence of major types of congenital heart diseases as cited in the available literature
Country/city ASD VSD PDA TOF AVSD AS PS COA TOA Dextro-cardia Complex Others
India (1971) 12.0 29.0 11.0 17.0 0 2.5 7.0 2.0 4.5 0 0 15.0
UK(1981) 5.9 325 119 5.9 2.4 5.1 7.6 6.3 5.0 0 8.9 8.5
USA (1990) 7.4 32.1 8.3 3.8 3.6 3.8 8.6 6.7 2.6 0 8.9 14.2
Bohemia (1999) 8.67 41.59 5.07 3.36 4.00 7.77 5.81 5.29 5.39 0 0 12.1
Denmark (1980) 9.4 240 126 5.8 2.6 4.7 5.9 7.0 4.8 0 9.1 14.1
Qatar (1997) 7.2 40.6 51 5.1 2.8 2.5 8.7 4.1 3.1 0 2.2 18.6
Japan (1990) 5.3 60.0 3.6 5.8 1.8 1.0 9.6 2.7 2.2 0 0 9.5
Bangalore (1995)  33.3 16.4 187 9.0 0 0 8.5 1.4 0 0 2.9 9.8
Mexico (1998) 24 8 8 8 0 0 0 16 4 4 0 28
Egypt (2000) 13.6 353 6.1 5.0 0 3.9 18.4 0 0 0 0 21.2
Oman (2000) 14.4 249 103 9.6 5.9 3.6 8.8 3.7 3.6 0 8.5 6.7
New Delhi (2001) 18.0 46.0 14.0 10.0 0 4.0 4.0 0 0 2.0 0 2.0
S. Arabia (2001) 11.5 39.5 8.6 4.2 3.5 3.5 8.9 2.7 1.9 0 0 15.7
Table 4: Prevalence of major types of congenital heart diseases in Mysore Hospitals during 2000-2004
Type of 2000 2001 2002 2003 2004
CHDs n % n % n % n % n %
Total number 93 0.66 144 1.00 155 1.01 201 1.29 201 1.30
VSD 29 31.82 55 38.19 59 38.06 46 22.88 53 26.37
ASD 8 8.60 16 11.11 28 18.06 39 19.40 23 11.44
PDA 7 7.53 9 6.25 6 3.87 13 6.47 22 10.94
TOF 14 15.05 17 11.80 22 14.19 14 6.97 13 6.47
AVSD 0 0 0 0 1 0.65 0 0 0 0
AS 2 2.15 0 0 0 0 0 0 1 0.49
PS 1 1.08 1 0.69 0 0 0 0 0 0
SV 0 0 1 0.69 0 0 0 0 1 0.49
TGA 2 2.15 2 1.39 0 0 0 0 1 0.49
HLHS 0 0 0 0 0 0 0 0 1 0.49
TA 0 0 0 0 0 0 1 0.49 0 0
EA 1 1.08 0 0 1 0.65 0 0 0 0
Dextrocardia* 3 3.23 2 1.39 4 2.58 3 1.49 6 2.99
Complex 8 8.60 16 11.11 12 7.74 19 9.45 15 7.46
Type not confirmed 18 25 22 66 65
*Dextrocardia with other associated defects
patients). Less frequent types of CHDs were AVSD, AS,
PS, TGA, SV, HLHS, TA, EA, Dextrocardia and complex 260
CHDs [Figure 2]. Table 5 reveals the age when the CHDs 200
were detected in the patients. It is clear that the
maximum CHDs were detected in the first year of life rw vy 190

when compared to the later years of life [Figure 3].

Discussion

The recent exponential increase in the knowledge of
genetics has revolutionized the understanding of CHDs
during the past few decades. India alone has one sixth
share of the world population, which is a suitable place
to generate meaningful data on the prevalence of CHDs.
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Figure 1: Prevalence of congenital heart diseases
during 2000-2004 in three major hospitals in Mysore.
The figure shows an increase in the number of CHDs

from 2000-2004.
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Table 5: Frequency of congenital heart diseases recorded from neonates to 10 years & above during 2000-2004 in

Mysore hospitals

Age Group 2000 2001 2002 2003 2004 Total
n % n % n % n % n %
1m 19 20.43 24 16.67 31 20 22 10.95 34 16.92 130
6 m 19 20.43 51 35.42 50 32.26 44 21.89 45 22.39 209
ly 14 15.05 13 9.03 22 14.19 43 21.39 36 17.91 128
2y 8 8.60 9 6.25 7 4.52 21 10.45 28 13.93 73
3y 6 6.45 7 4.86 7 4.52 14 6.96 15 7.46 49
4y 3 3.23 3 2.08 6 3.87 11 5.47 9 4.78 32
5y 2 2.15 4 2.78 6 3.87 8 3.98 7 3.48 27
6y 7 7.53 3 2.08 7 4.52 3 1.49 7 3.48 27
7y 1 1.08 3 2.08 2 1.29 7 3.48 3 1.49 16
8y 4 4.30 2 1.39 2 1.29 5 2.48 3 1.49 16
9y 2 2.15 4 2.78 4 2.58 5 2.48 3 1.49 18
10y 2 2.15 2 1.39 2 1.29 7 3.48 4 1.99 17
Above 10 y 6 6.45 19 13.19 9 5.81 11 5.47 7 3.48 52
Total 93 144 155 201 201 794

1 m = neonates to one month of age; 6 m = The age of the children is more than one month and less than six months; 1y = The age of the children is more than
six months and less than one year; 2 y= The age of the children is more than one year and less than two year; and so on.

Therefore the present work has been undertaken to
understand the prevalence of CHDs in Mysore from the
year 2000-2004. The analysis revealed a frequency of
10.65 per 1000 live births which is contradicting to the
high prevalence of CHDs reported earlier in India. One
of the explanations for the wide variation between the
prevalence of CHDs could be the result of different
methodologies used in various studies, as well as the
variations in the ethnic occurrence and regional
differences. The most frequent type of CHD was found

to be VSD which is in accordance with other studies.
The frequency of the rare types of CHDs like AVSD,
AS, PS, TGA, SV, HLHS, TA, EA, Dextrocardia was
less when compared to the western data but similar to
other Indian studies.?®3%2 This could be due to the
severity of the defects which might have lead to the death
of the patients before accessing the medical facilities.
This might also be due to racial and genetic factors in
different populations. Of the total CHDs a few cases
which were clinically diagnosed as CHDs could not be
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Figure 2: Prevalence of major types of congenital heart diseases in Mysore Hospitals. The figure shows the total
number of individual CHD in percent recorded during 2000-2004. Ventricular Septal Defect (VSD) is the most fre-
quent defect of all the recorded defects, followed by Atrial Septal Defect (ASD), Tetralogy of Fallot (TOF), Patent
Ductus Arteriosus (PDA), Atrioventricular septal Defect (AVSD), Transposition of arteries (TGA), Aortic Stenosis
(AS), Pulmonary Stenosis (PS), Single ventricle (SV), Tricuspid Artesia (TA), Hypoplastic Left Heart Syndrome
(HLHS), Ebstein Anomaly (EA) and Complex CHDs. The CHDs which were not been confirmed as to what type of
defect, has been excluded while calculating the percentage of individual CHDs
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Figure 3: Congenital heart diseases recorded at differ-
ent age groups in males and females in Mysore hospi-
tals. The figure shows the total number in percent of
males and females diagnosed at different age range
during the year 2000-2004. CHDs were detected in the
first year of life more frequently than the later years in
both males and females

categorized into their respective types due to lack of
echocardiography report. It was found that maximum
CHDs were detected in the first year of life when
compared to the later years of life.

The prevalence of CHDs in Mysore is increasing from
2000 to 2004 [Figure 1] which might be due to the
improvement of diagnosis, attention or awareness
among the medical authorities on the disease. Missing
of the CHD patients was avoided to the maximum as
these three hospitals are the major and the largest
hospitals which are easily reached by the common man.
However, inevitably some cases would have escaped
detection and referral which includes neonates,
especially born at home who die without medical
attention which can be considered as negligible.

The present findings indicate that (a) prevalence of
CHDs in Mysore is not as high as the prevalence
reported by other Indian studies, (b) however; it is a
serious problem, which requires immediate attention for
the improvement of diagnostic and therapeutic facilities
which is accessible to the common man.
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