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ABSTRACT… Objectives: To determine the spectrum of pediatric heart disease in a newly
established cardiac centre in South Punjab. Study Design: Descriptive observational case series.
Setting: Department of Pediatric Cardiology of Cardiac Center Bahawal Victoria Hospital (BVH)
Bahawalpur. Period: Six months from July 2019 to December 2019. Material & Methods: All
consecutive patients of any gender, age range from first day of life to18 years, diagnosed as having
heart disease (congenital/ acquired) on echocardiography were enrolled. Patients of isolated
bicuspid aortic valve, premature neonates having PDA or those who already had balloon, device
or surgical intervention done for congenital heart disease were excluded from the study. The
spectrum of heart diseases in children was assessed by categorizing them as having acquired,
acyanotic and cyanotic heart defects. Results: A total of 624 patients were enrolled in the study
on the basis of inclusion criteria. There were 56.7 % male (n=354) and 43.3% female (n=270)
with male to female ratio 1.3:1. Majority of the patients were of infant age group (66%, n=412).
Congenital heart disease (CHD) was present in 87% of the patients (n=543) while 13% (n=81)
had acquired heart disease (AHD). Acyanotic heart lesions were found in 73.1% of patients while
cyanotic congenital heart diseases (CCHD) were 26.9 %. Ventricular septal defect was the most
common CHD (33%) followed by atrial septal defect (14.9%) and patent ductus arteriosus (13.1%).
Tetralogy of Fallot was the most common CCHD (10.1%) followed by transposition of great
arteries (7.4%). Among AHD, 55.6% were of rheumatic heart disease followed by cardiomyopathy
(27.2), pericardial effusion (8.6%) and infective endocarditis (4.9%). Conclusion: The VSD, ASD,
PDA, TOF and TGA remain the most common CHD in descending order while RHD is the most
common acquired heart disease in children at our centre.
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INTRODUCTION
Heart diseases are the most important cause of
morbidity and mortality in pediatric population.
These include both the congenital as well as
acquired heart diseases. Congenital heart
disease (CHD) is defined as “a gross structural
abnormality of the heart or intra thoracic great
vessels that is actually or potentially of functional
significance”.1 It is the most common congenital
anomaly in neonatal life. Global incidence of
CHD is 8-12 per1000 live births.2 In a developing
resource limited country like Pakistan the actual
prevalence is not known as most of the child
births still take place at home and no newborn
screening strategy exist. Some studies have been
done at local level to assess its prevalence.3,4
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Annually almost 40,000 children are born with
CHD.5
There is a vast range of congenital heart defects
including ventricular septal defect (VSD), atrial
septal defect (ASD), atrioventricular septal
defect (AVSD), patent ductus arteriosus (PDA),
tetralogy of Fallot (TOF), transposition of great
arteries (TGA), tricuspid atresia and many more.
These defects may be isolated or in combination
and may also involve valves of the heart. The
congenital heart disease spectrum includes both
acyanotic as well as cyanotic heart defects. The
clinical presentation of CHD is variable. Patients
may be completely asymptotic or may present
with feeding difficulty, fatigue, poor growth, and
Professional Med J 2020;27(11):2368-2375.
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cyanosis or with congestive cardiac failure.6
The children suffering from heart disease if
not diagnosed timely may result in significant
disability and mortality.
The acquired heart diseases (AHD) are the
conditions affecting heart and its vessels during
childhood. The AHD may involve pericardium,
myocardium, valves and combination of all. It
includes rheumatic heart disease, myocarditis,
pericarditis,
infective
endocarditis
and
3
cardiomyopathy. Pakistan is an endemic country
for rheumatic heart diseases.7 Echocardiography
is the basic diagnostic tool in all the pediatric
heart diseases. The cardiac centre of Bahawal
Victoria Hospital (BVH) Bahawalpur serves a large
area of population, with poor accessibility to big
cities, for treatment of heart diseases. The cardiac
center includes the first ever pediatric cardiac
care facility in this particular region. This study
aims to determine the spectrum of heart disease
in pediatric population in a newly established
pediatric cardiology department of cardiac center
in South Punjab so that a strategy may be devised
for appropriate and timely treatment.
MATERIAL & METHODS
It was a descriptive observational case series
conducted at the pediatric cardiology department
of cardiac center BVH Bahawalpur from July 1,
2019 to December 31, 2019. Approval of the
study from ethics committee of the hospital
was taken and there was no conflict of interest.
All consecutive patients of any gender (male/
female/ transgender) and of age range from first
day of life to18 years of life, who were diagnosed
as confirmed cases of heart disease (congenital/
acquired) on echocardiography done by
dedicated pediatric cardiologist of the hospital
were enrolled for the study. The patients who
had isolated arrhythmia without any structural
heart defect, isolated bicuspid aortic valve with
normal function or premature neonates having
isolated PDA diagnosed in the first 3 months
of life were excluded from the study. Similarly
those patients who already had cured their heart
disease by surgery or device intervention or had
a palliative balloon are surgical procedure were
also excluded from the study. The demographic
Professional Med J 2020;27(11):2368-2375.
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and clinical details were taken from patients
visiting out patient department (OPD) as well as
from admitted patients including history, clinical
examination, age, gender and definite diagnosis
of heart disease (congenital/acquired). The
cardiac diagnosis based on echocardiography
was reviewed in the entire study subjects and
where more than one structural abnormality
was present, the leading or main diagnosis was
chosen. The spectrum of the heart diseases in
children was assessed by categorizing them as
having acquired heart disease, acyanotic CHD
and cyanotic CHD.
Informed consent was taken from the parents
and confidentiality of personal data of the patient
was assured to them by the principal investigator
in a comfortable environment. All the data was
entered on an investigator designed Proforma
and then shifted to excel sheet and analyzed.
The descriptive analysis for spectrum of pediatric
heart defects was done by sorting out frequencies
and percentages of qualitative variables like
congenital heart defects (cyanotic/acyanotic) as
well as acquired heart defects.
RESULTS
A total of six hundred and twenty four patients
were enrolled in the study on the basis of inclusion
criteria. Out of these subjects with heart disease
56.7 % were male (n=354) and 43.3% female
(n=270) with male to female ratio 1.3:1. Majority
of the children presented in OPD of the hospital
(n=560, 89.7%). As regard age of the patients we
divided the study subjects in five different groups
and majority of the patients were of infant age
group (66%, n=412). Congenital heart disease
was present in 87% of the patients (n=543)
while 13% (n=81) had acquired heart disease.
In congenital heart diseases, acyanotic heart
lesions were found in 73.1% of patients while
cyanotic heart diseases (CCHD) were 26.9 %.
Male patients were more affected with congenital
heart diseases (65%) while female dominated the
acquired heart diseases (n=44).
Table-I shows the base line characteristics of
patients including age, gender and heart disease
distribution in patients.
www.theprofesional.com
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Baseline Characteristics
Gender
Male
Female
Mode of presentation
OPD visit
Indoor admission
Age Distribution
1 to 30 Days
1 Month to 1 Year
1-5 Years
5-12 Years
12-18 Years
Types of Heart Diseases
Congenital heart disease
Acquired heart disease
Distribution of CHD
Acyanotic
Cyanotic

3

No. (%)
354 (56.7)
270 (43.3)
560(89.7)
64(10.3)
150 (24)
262 (42)
72 (11.5)
109 (17.5)
31(5)
543 (87)
81 (13)
397(73.1)
146(26.9)

Table-I. Base line characteristics.

Congenital Heart Diseases
We further analyzed the frequency and spectrum
of congenital heart diseases with special
reference to acyanotic and cyanotic CHD variety.
The most common congenital heart defects
were acyanotic lesions like VSD, ASD and PDA
followed by cyanotic lesions like TOF and TGA.
Ventricular septal defect was the most common
CHD (n=179, 33%) as a whole and in acyanotic
group too. As regard size of the VSD, 45% were
of large size, 11% of moderate to large size, 25%
of moderate size and 19% were of small size.
Atrial septal defect was the second most common
lesion in CHD (14.9%) followed by patent ductus
arteriosus seen in 71 patients (13.1%). Table-II
shows frequency of acyanotic congenital heart
diseases.
Tetralogy of Fallot (TOF) was the most common
cyanotic CHD and fourth in order of frequency
among congenital heart defects (10.1%). Majority
were typical TOF (67%) having right to left shunt at
ventricular level, 25% had bidirectional shunt while
8% were not apparently blue, had typical TOF like
anatomy but left to right shunt at ventricular level.
Transposition of great arteries (TGA) was the fifth
most common congenital heart defect (7.4%) but
second common among cyanotic lesions. TableII shows the frequency of cyanotic heart defects.
2370
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Acquired Heart Diseases
The acquired heart diseases were present in only
13% of patients (n=81). Most of these patients
were of age 5 to 12 years (63%, n=51), 16% above
12 years (n=13) and 21% below five years of age
(n=17). The acquired heart diseases involved
myocardium, pericardium, endocardium or all
layers of the heart in combination. Rheumatic
heart disease was seen in 55.6% of acquired
heart defects. In rheumatic heart defects mitral
valve was most frequently affected as 30% had
mitral regurgitation (MR) alone, 51% had both
mitral and aortic regurgitation (AR) and in 5%
tricuspid regurgitation accompanied MR, while
5% had mixed mitral valve disease. Isolated mitral
valve stenosis (MS) was seen in 3% and isolated
AR in 7% of the acquired heart disease patients.
Dilated cardiomyopathy (DCMP) was seen
in 27.2% of patients (n=22) while infective
endocarditis was presents in 4 patients (4.9%).
Table-III shows the frequency and percentages of
all the acquired heart defects mentioned above
and other defects like pericardial effusion, acute
pericarditis and hypertrophic cardiomyopathy.
As regard pulmonary hypertension it was present
in 137 patients (22%) out of all the study subjects
(n=624). Majority of patients were of CHD (89.8%,
n=123) while 10.2% of patients were of acquired
heart disease. As regard pulmonary hypertension
in congenital hart disease patients, it was mainly
associated with acyanotic CHD (n=119, 97%).
DISCUSSION
With improvement in diagnostic facilities the heart
diseases are occupying an important place in the
pediatric diseases.8 Late presentation as well
as late diagnosis of pediatric heart diseases in
developing countries is due to illiteracy, poverty
and limited resources. Early diagnosis of heart
disease in children was a dilemma once here in
Pakistan which is a developing country but with
advancement of diagnostic facilities in different
big cities and availability of more pediatric
cardiologists in Pakistan it has become possible
now to diagnose the cardiac problems at early
life.
Professional Med J 2020;27(11):2368-2375.
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Acyanotic CHD
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Number
(Percentage)

Cyanotic CHD

Number
(Percentage)

Ventricular septal defect

179(33)

Tetralogy of Fallot

55 (10.1)

Atrial septal defect

81(14.9)

Transposition of great arteries

40 (7.4)

Patent ductus arteriosus

71(13.1)

Pulmonary atresia

13 (2.4)

Atrioventricular septal defect

22 (4)

Total anomalous pulmonary venous connection

11 (2)

Pulmonary valve stenosis

17(3.1)

Tricuspid atresia

8 (1.5)

Valvular aortic stenosis

12(2.2)

cc TGA

7 (1.3)

Coarctation of aorta

7(1.3)

Ebstein anomaly

4 (0.7)

Mitral valve Prolapse

4(0.7)

Univentricular Heart

4 (0.7)

Sub-pulmonic obstruction

2(0.4)

Truncus arteriosus

3(0.6)

2(0.4)

Hypo-plastic left heart syndrome

Sub-aortic obstruction
Total of above

397 (73.1)

Total of above

1 (0.2)
146 (26.9)

Table-II. Spectrum of structural congenital heart diseases.
Type of Acquired Heart
Diseases

n=81, (%)

Rheumatic heart disease

45 (55.6)

Dilated cardiomyopathy

22 (27.2)

Pericardial effusion

7 (8.6)

Infective endocarditis

4 (4.9)

Acute pericarditis

2 (2.5)

Hypertrophic cardiomyopathy

1 (1.2)

Table-III. Spectrum of acquired heart diseases.

In our study the most common age group
of congenital heart defects was infancy and
it correlates well with the local studies9 and
developing countries data10 but not with
international data as most of their patients present
and diagnosed in neonatal age group.11 As regard
gender the congenital heart defects were more
commonly seen in male as compared to female
sex in our study. Most of the available studies
also describe the male gender dominance while
a few describe almost equal prevalence.12,13 A
study conducted in Liaquat national hospital
Karachi showed male to female ratio of 1.2:1.9
The male to female ratio in our study was 1.3:1
which is almost comparable to the Karachi study.
We divided the discussion of pediatric heart
disease spectrum in to congenital and acquired
heart defects.
Congenital Heart Defects
Among congenital heart defects acyanotic
heart defects were more prevalent than the
Professional Med J 2020;27(11):2368-2375.

cyanotic lesions. In our study the most common
congenital heart lesions were VSD, ASD and PDA
respectively and this data matches with the other
available studies.14,15
A study conducted in Ibadan Nigeria16 described
that over all incidence of VSD in children (isolated VSD as well as VSD with ASD and VSD with
PDA) was 41.6%. The study was conducted on
little number of cases diagnosed by echocardiography. In our study the incidence of VSD was 33%
but we had a larger number of children of CHD as
compared to above mentioned study. As regard
VSD our study matches with some of old studies
in Pakistan like Sadiq M et al3, Ahmad R et al17
and Rahim F et al18 where the incidence of VSD
was 32.1%, 42.2% and 46% respectively.
ASD was the second most common CHD (14.9%)
in our study overall as well as in acyanotic lesions
followed by PDA (13.1%). The frequency of ASD
has been variable in different studies. Recently
a study done at Uganda Heart Institute by
Namuyonga J et al19 showed 9.4% children had
ASD while 22% children had PDA. Similarly a
study in India by Meena AK et al20 showed that
ASD was the second most common acyanotic
CHD (12.8%) followed by PDA (8.5%). Our study
is comparable to this study. The relative frequency
of AV canal defects, valvular pulmonary stenosis
and valvular aortic stenosis is low in out study
which matches other studies.21
www.theprofesional.com
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In our study tetralogy of Fallot was the commonest
cyanotic heart defect and the overall incidence
was 10.1% among congenital cardiac lesions.
The incidence of TOF was 8.8% among total
CHD patients noted by Hussain I at al22 in their
study while the incidence of TOF among cyanotic
CHD was 47.2%. Patra S at al also described 44%
cases of TOF among cyanotic CHD subjects.23
In our study the TOF incidence among cyanotic
lesions was 37.7% which correlates with above
studies. The described prevalence of TOF among
all congenital lesions in our study correlates well
with the described prevalence previously.24
Transposition of great arteries was the second
most common cyanotic heart disease and fifth
in the order of frequency of congenital cardiac
defects (7.4%) in our study. It is the second most
prevalent CCHD described but its percentage
in our study was quite high as compared to
recent data.25 This high incidence of TGA in
our study could be due to natural selection of
patients, limited number of institutes for definite
treatment of such patients and more facilities
for symptomatic medical treatment before being
referred for surgery.
The frequency of some rare cyanotic heart defects
was low in our study for example Ebstein anomaly
(0.7%), truncus arteriosus (0.6%), univentricular
heart (0.7%) and hypo-plastic left heart syndrome
(0.2%). The study is comparable to Bibi S et al
study done in Peshawar26 where the recoded
incidence of most of such cyanotic lesions
was also low. The incidence of such defects is
extremely low in our set up because we think that
such neonates or infants usually die in neonatal
life and if present by natural selection they are late
in diagnosis and unable to get treatment in such
remote area of the province where even limited
neonatology centre are available for care of sick
neonates.
Acquired heart diseases (AHD)
These were found in 13% of total pediatric
cardiac defects which is quite high. Although the
acquired heart diseases are not very common in
childhood but due to improvement in healthcare
and diagnostic facilities the prevalence of such
2372
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lesions has increased.27
The AHD can present at any age. In our study
63% were between 5 to 12 year of age and 16%
were above 12 year. A study conducted in city of
Curitiba, 45% children were of school age group,
15% adolescents and 25% infants with AHD while
we have 10%, but the results in terms of age of
presentation are almost same.28
Rheumatic heart disease is the commonest AHD
in our study (55.6%). The frequency of AHD is
variable. Our study has comparable findings to a
study conducted in north central Nigeria.29 Another
study conducted in three centers of Nigeria
described that myocarditis/cardiomyopathy are
the commonest AHD30 but the data from other
developing countries has suggested that the
rheumatic heart disease is still the commonest
AHD there due to poor socioeconomic
conditions.31,32,33 In some developed countries
Kawasaki disease is the most prevalent AHD than
rheumatic heart disease.34 We did not have a
single case of Kawasaki disease.
Dilated cardiomyopathy (DCMP) is the most
common AHD in children age 5 years or below.
In our study it was the second commonest
acquired heart disease (27.2%) after rheumatic
heart disease, as we have included children
up to 18 year of age. Most of the time DCMP is
secondary to viral myocarditis. Although to find
its cause is beyond the scope of our study but its
need of time to study its causes as it is one of the
common AHD in children and cause of significant
morbidity.35
Infective endocarditis was present in 4% of AHD
patients. It is mostly associated with underlying
cardiac defect and is one of the important causes
of hospitalization in children with congenital heart
diseases.36
Pulmonary hypertension was mostly associated
with acyanotic heart diseases, but 10.2% of
children with AHD also had it and it affects the
prognosis of the disease.37

Professional Med J 2020;27(11):2368-2375.
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CONCLUSION
Congenital heart diseases are more common
than acquired cardiac lesions. Infancy is the
time of presentation of most of the congenital
heart diseases in our setup while acquired heart
diseases present at or above 5 year of age.
Rheumatic heart disease is still the most common
acquired heart disease in our part of the world.
LIMITATIONS
The study was conducted in the only available
facility for children suffering from heart defects
in remote area of South Punjab. Many of such
children usually do not present at all or present
late and due to this the study does not confer the
true incidence of such cardiac issues in children
but even then our results are still comparable to
the available data.
Copyright© 10 Sep, 2020.
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