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 ABSTRACT 

Objective: To evaluate the cardiac status of newborns in terms of 
structural and functional heart diseases. 

Methodology: This descriptive study was conducted at Paediatric 
Cardiology Department of “The Children’s Hospital and The Institute of 
Child Health”, Multan, Pakistan, from January 2017 to December 2019. 
Neonates aged 0-28 days and referred for echocardiographic evaluation 
were enrolled. Diagnostic findings were confirmed with the assistance of 
echocardiography. We were focused on analyzing total number and types 
of heart diseases along with gender distribution during the study period. 

Results: During the study period, a total of 2729 newborns were 
evaluated. We noted 1523 (55.8%) newborns as structurally and 
functionally normal, 866 (31.7%) had congenital heart disease, 69 (2.5%) 
duct dependent lesions, 248 (9.1%) persistent pulmonary hypertension 
and 23 (0.8%) left ventricular (LV) dysfunction but with structurally normal 
heart. Newborns with LV dysfunction might have hypoxic myocardial 
damage, metabolic derangements or acute myocarditis. Ventricular Septal 
Defect (VSD) followed by Patent Ductus Arteriosus (PDA) and Atrial Septal 
Defect (ASD) were the most frequent types of acyanotic CHD observed in 
248 (28.2%), 171 (19.7%) and 100 (11.5%) neonates respectively while 
Tetralogy of Fallot (TOF) was the most common type of cyanotic CHD 74 
(8.5%).  

Conclusion: VSD followed by PDA, ASD and TOF were the most 
common types of CHD among neonates. Diagnosis of congenital heart 
defects in the early age is pointing towards improvement in healthcare 
facilities.  

Keywords: Congenital heart disease, echocardiography, ventricular septal 
defect. 
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INTRODUCTION 

“A gross structural abnormality of the heart or intra-
thoracic great vessels that is actually or potentially of 
functional significance” was labeled as congenital 
heart disease (CHD) by Mitchell SC and 
Colleagues.1 Congenital heart defects are 
considered to be a global health issue and the most 
frequent cause of congenital anomalies contributing 
around 28.0% of all congenital anomalies while 
incidence of congenital heart defects is estimated to 
be between 3 to 10/1000 live births, however, some 
researchers estimated this incidence to be as high 
as 17.5/1000 live births.2,3 

Among developing countries like Pakistan, burden of 
congenital heart defects is mounting every passing 
day due to rise in risk factors and causative factors. 
In some regional community based findings, it has 
been revealed that more than 30% of congenital 
heart defects cases require critical interventions 
during 1st year of life and majority come to cardiac 
healthcare units with complications.4 Data from 
developed countries have shown an increase in the 
survival rates from 20-80% in adult CHD cases 
because of early detection and appropriate 
treatment modalities.5,6 

Recent data from Pakistan have found ventricular 
septal defect (VSD) to be the most prevalent type of 
acyanotic heart lesion (27%) among children with 
CHD whereas Tetralogy of Fallot (TOF) was seen to 
be the commonest types of cyanotic heart defect 
noted in 10.9% cases.7 In the last 5 years, to the 
best of our knowledge, no study has been 
conducted specifically to find out the pattern or types 
of CHD in neonates while data from 2010 suggested 
VSD in 31.0% followed by atrial septal defect (ASD)  
in 22.9% and patent ductus arteriosus (PDA) in 
15.0% of neonates with CHD.8 

In the last few decades, significant progress has 
been made in improving the screening and 
treatment of congenital heart defects especially in 
the developed countries. Understanding the patterns 
of congenital heart defects is of great interest for the 
researchers and policymakers worldwide as knowing 
about the disease types and its burden is of huge 
importance. Acknowledging differences in different 
patterns and trends in congenital heart defects can 
lead to better insights to enhance the current 
practices in centers catering these cases. As no 

recent data elaborates frequency or patterns of 
congenital heart defects in neonates in Pakistan, this 
study was aimed at to evaluate the cardiac status of 
newborns in terms of structural and functional heart 
diseases. 

METHODOLOGY 
This descriptive study was conducted at Paediatric 
Cardiology Department of “The Children’s Hospital 
and The Institute of Child Health”, Multan, Pakistan, 
from January 2017 to December 2019. Approval 
from “Institutional Ethical Committee” was taken for 
this study (No.203, dated: 15/01/2018). 

All newborns from birth to 28 days of age, referred 
for echocardiographic evaluation were enrolled. 
Reason for referral included O2 dependency, 
cyanosis, murmur, any other associated anomalies 
(e.g. VACTER, VACTRAL, cleft lip and palate, TEF, 
TORCH) and family history of CHD or maternal 
diabetes mellitus. Newborns who could not be sent 
for echocardiographic evaluation were excluded 
from this study. 

Echocardiography among all cases was done by 
consultant Paediatric Cardiologist. Newborns with 
patent foramen ovale and small PDA were 
considered normal as these are age related findings. 
Likewise, babies with bicuspid aortic valve without 
any aortic stenosis or aortic regurgitation and babies 
with mild to moderate pulmonary hypertension were 
also considered as normal. In case of a combination 
or multiple cardiac lesions in a patient, the major 
lesion was taken as the main diagnosis. We were 
focused on analyzing total number and types of 
heart diseases along with gender distribution of 
cases. All the study data was recorded on a 
predesigned proforma. Data was handled and 
analyzed using SPSS version 26.0. Data was 
represented in terms of frequency and percentage. 

RESULTS 

During the study period from 2017 to 2019, a total of 
2729 newborns were evaluated. Table number 1 is 
showing diagnostic findings of newborns evaluated 
during the study period. Out of these 2729 cases, 
1523 (55.8%) were structurally and functionally 
normal, 866 (31.7%) had congenital heart disease, 
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69 (2.5%) duct dependent lesions, 248 (9.1%) 
persistent pulmonary hypertension (these patients 
did not have congenital heart disease) and 23 
(0.8%) left ventricular (LV) dysfunction but with 
structurally normal heart. Newborns with LV 
dysfunction might have hypoxic myocardial damage 
or metabolic derangements or acute myocarditis.  

Table 1: Diagnostic Findings of Newborns 
Evaluated During the Study Period (n=2729) 

Diagnostic Findings Number (%) 

Normal 1523 (55.8%) 

Structural Heart Disease  

Duct Dependent CHD 69 (2.5%) 

Non-Duct Dependent CHD 866 (31.7%) 

Functional Heart Disease 

Persistent Pulmonary 
Hypertension 

248 (9.1%) 

Dysfunctioning LV 23 (0.8%) 

We observed CHDs among 866 newborns. VSD 
followed by PDA and ASD were the most frequent 
types of acyanotic CHD observed in 248 (28.2%), 
171 (19.7%) and 100 (11.5%) neonates respectively 
while TOF was the most common type of cyanotic 
CHD found among 74 (8.5%) neonates. Table 
number 2 is showing distribution of various types of 
CHDs noted among studied neonates with regards 
to gender. Among 866 CHDs cases, 666 were 
having acyanotic CHD while 200 had cyanotic 
CHDs. 

Table 2: Types of Congenital Heart Disease with 
Regards to Gender Distribution 

Types of 
CHD 

Number 
(%) 

Male (%) 
Female 

(%) 

Tetralogy of 
Fallot 

74 (8.5%) 
38 

(51.3%) 
36 

(48.7%) 

TGA with VSD 
with PS 

19 (2.2%) 
11 

(57.9%) 
8 (42.1%) 

TGA with VSD 
with PH 

12 (1.4%) 7 (58.3%) 5 (41.7%) 

VSD 
248 

(28.2%) 
135 

(54.4%) 
113 

(45.6%) 

ASD 
100 

(11.5%) 
52 

(52.0%) 
48 

(48.0%) 

Complete 
AVSD 

34 (3.9%) 
17 

(50.0%) 
17 

(50.0%) 

PDA 
171 

(19.7%) 
91 

(53.2%) 
80 

(46.8%) 

Pulmonary 
atresia 

19 (2.2%) 
10 

(52.6%) 
9 (47.4%) 

Tricuspid 
atresia 

5 (0.6%) 3 (60.0%) 2 (40.0%) 

Univentricular 
Heart + 
Complex CHD 

31 (3.6%) 
17 

(54.8%) 
14 

(45.2%) 

Aortic 
Stenosis 

31 (3.6%) 
16 

(51.6%) 
15 

(48.4%) 

Pulmonary 
Stenosis 

35 (4.0%) 
19 

(54.3%) 
16 

(45.7%) 

Coarctation of 
Aorta 

47 (5.4%) 
28 

(59.6%) 
19 

(40.4%) 

Cardiac 
TAPVC 

1 (0.1%) 0 (0%) 1 (100%) 

Supra cardiac 
TAPVC 

1 (0.1%) 1 (100%) 0 (0%) 

Ebstein 
Anomaly 

14 (1.6%) 8 (57.1%) 6 (42.9%) 

Others 24 (2.8%) 
14 

(58.3%) 
10 

(41.7%) 

Total 
866 

(100%) 
467 

(53.9%) 
399 

((46.1%) 

TGA with intact septum were the most common duct 
dependent lesion noted among 24 (34.8%) neonates 
followed by critical coarctation of aorta 17 (24.6%). 
Table number 3 shows distribution of various types 
of duct dependent lesions found among neonates. 

Table 3: Distribution of Duct Dependent Lesions 

Duct Dependent 
Lesions 

Total Male Female 

TGA with intact 
septum 

24 
(34.8%) 

13 
(54.2%) 

11 
(45.8%) 

Critical 
Coarctation of 
Aorta 

17 
(24.6%) 

10 
(58.8%) 

7 
(41.2%) 

Critical Aortic 
stenosis 

6 (8.7%) 
3 

(50.0%) 
3 

(50.0%) 

Pulmonary atresia 
with intact septum 

15 
(21.7% 

7 
(46.7%) 

8 
(53.3%) 

Hypoplastic Left 
Heart 

7 
(10.1%) 

3 
(42.9%) 

4 
(57.1%) 

Total 
69 

(100%) 
36 

(52.2%) 
33 

(47.8%) 

DISCUSSION  

The exact prevalence of CHD at the time of birth has 
not yet been estimated globally which could further 
elaborate the influence of various environmental as 
well as genetic risk factors on the prevalence of 
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CHDs among different geographies of the 
world.9CHDs can involve the chamber or valves 
inside the heart or the blood vessels which carry 
blood to and from the heart. The defects can be in 
isolation or in combination with different defects. 
Physiologically they can be divided broadly into 
cyanotic and acyanotic heart defects.10Acyanotic 
heart defects can remain asymptomatic throughout 
life but some of them warrant early intervention. 
CHDs vary from simple defects without any 
symptoms to more complex lesions presenting as 
severe, life-threatening conditions. In contrast to 
developed countries, in parts of the developing 
world, access to timely treatment remains largely 
unavailable for CHDs. Better diagnostic facilities, 
early intervention and improved surgical outcomes 
have led to a change in spectrum of patients with 
congenital heart defects.11 This improved survival as 
also led to development of new specialties like 
Grown up with congenital heart defects (GUCHD). 

We notice a male predominance (53.9%) among 
neonates with CHDs. Previous local data has 
revealed 55.3% of the cases with heart defects to be 
male children.12Others have also found similar 
findings revealing male predominance among CHD 
cases7 while data from India also recorded 66% of 
CHD cases to be male.13We noted that VSD 
followed by PDA and ASD were the most frequent 
types of acyanotic CHD observed in 28.2%, 19.7% 
and 11.5% neonates respectively while TOF was the 
most frequent type of cyanotic CHD found among 
8.5% neonates. Hussain S et al in a local study 
evaluating neonates with CHD noted VSD to be the 
commonest type of CHD (31.0%) followed by ASD 
(22.9%), PDA (14.9%) and TOF (6.9%).14 Farooqui 
R et al also noted VSD and PDA to be the most 
frequent forms of CHDs among neonates which is 
correlating well with the current data. VSD has been 
found  the most frequent CHD type in Pakistan.8 
Meshram RM and Gajimwar VS from India in a 
recent research noted VSD (30.1%) to form majority 
of CHD cases while ASD (20.7%), TOF (16.1%) and 
PDA (10.2%) were the other most frequent types of 
CHDs.15 Most of the other regional studies also 
report similar patterns of CHDs.16-18Differences in 
patterns and frequencies of CHD types may be 
credited to differences in detection methods, 
standards of healthcare care and variations in 
genetic and environmental factors.19,21 We were 
unable to record any complications of CHD among 
enrolled study participants but growth failure and 
congestive cardiac failure are some of the most 
common ones. Inpatient case fatality rate among 
neonates with CHD is around 19% while majority of 
the deaths have been attributed to complex CDH, 

refractory congestive cardiac failure and sepsis.15,22 
All murmurs should be carefully screened unless 
thought to be physiological. CHD requires regular 
monitoring to allow optimum growth and 
development. 

Being the 1st study from a Pediatric Cardiology Unit 
from South Punjab is one of the major significance 
of this study but there is a need to form National 
Registry for these patients. We need more and more 
cardiac surgery facilities capable of performing 
surgeries in infancy among CHD cases requiring 
correction/intervention. 

Our study had few limitations as well. We were 
unable to record typical patterns of presentation and 
comorbidities in our cases. We could not gather any 
follow up data about functional and growth 
limitations of these patients. 

CONCLUSION 

VSD followed by PDA, ASD and TOF were the most 
common types of CHD among neonates. Diagnosis 
of congenital heart defects in the early age is 
pointing towards improvement in healthcare 
facilities. Population based studies on a large scale 
are needed to estimate the burden and pattern of 
congenital heart defects in Pakistan. 
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