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Congenital heart disease (CHD) is a leading cause of infant morbidity and mortality. This is
particularly the case in resource-limited settings where diagnosis is commonly delayed.
Objectives: To assess the frequency and pattern of CHD among term neonates who presented
with respiratory distress at a tertiary care hospital in Larkana, Pakistan. Methods: This cross-
sectional study was conducted at the Department of Pediatrics, Chandka Medical College,
Shaheed Mohtarma Benazir Bhutto Medical University, Larkana, Pakistan, from December 1,
2024, to June 7, 2025. A total of 105 term neonates presenting with respiratory distress were
enrolled. Each neonate underwent detailed clinical examination and echocardiographic
evaluation to identify structural heart defects. Demographic and perinatal data were also
collected to explore associations with different CHD types. Statistical analysis was performed
using SPSS version 22.0. Results: CHD was diagnosed in 41.9% of the neonates. The most
common defect was a ventricular septal defect (24.8%), followed by an atrial septal defect
(15.2%) and patent ductus arteriosus (12.4%). Cyanotic defects were less frequent, with
tetralogy of Fallot identified in 6.7% and transposition of the great arteries in 2.9%. No
statistically significant associations were found between CHD and neonatal age, gender, or
mode of delivery. Conclusions: A significant proportion of term neonates with respiratory
distress had underlying CHD, with acyanotic lesions being more common. These findings
support theincorporation of routine echocardiographic screeningand timely specialist referral
forsymptomatic neonates, particularlyinresource-constrained healthcare settings.

INTRODUCTION

Congenital heart disease (CHD)is agroup of anomalies that
cause morphological and functional issues in the heart or
main blood arteries from birth. Globally, 240,000 newborns
die within 28 days after birth from congenital disease, and
170,000 die aged between one month and five years[1, 2].
CHD can present in various ways, with some patients
remaining asymptomatic until discovered in late infancy or
early childhood. Other extremes include cyanosis, heart
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failure, or both at neonatal age [3]. Neurodevelopmental
delay is a common condition in children with CHD, which
affects 46% of them [4]. Hence, the full physical
examination on a newborn infant, along with heart
auscultation and immediate echocardiography, is the key
feature in the early diagnosis and management, thereby
decreasing the morbidity and mortality from delayed
diagnosis [5]. The crucial hemodynamic alteration in the
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process after birth is the transformation from fetal
circulation, in which the oxygenation takes place within the
placenta, to the postnatal circulation, where the
oxygenationtakes placeinthelungs[6]. Infetal circulation,
the oxygen-rich blood from the placenta returns to the
right atrium (RA) via the umbilical vein and the ductus
venosus; the oxygen-rich blood then passes through the
foramen ovale and is transferred into the left ventricle (LV),
which sends the oxygenated blood towards the brain and
the heart, both with great metabolic demands[7, 8]. Blood
with lower oxygen levels from the superior vena cava(SVC),
the portal veins, and the coronary sinus, along with that
from the lower body through the inferior vena cava(IVC), is
primarily channeled to the right ventricle (RV). The RV then
pumps this blood into the descending aorta via the main
pulmonary artery and the ductus arteriosus, ultimately
reaching the placenta for oxygenation [9, 10]. Under the
system, the central shunts (ductus arteriosus, ductus
venosus, and foramen ovale) are important in the normal
circulationinthe fetus. At birth, oxygenis transferredinthe
lung bed, receiving independent blood from the right
ventricle (RV), while the left ventricle (LV) will deliver the
oxygenated blood into the systemic circulation. Inthe cycle
process, these shunts are redundant and will close within
the firsthours or days of life[11,12]. Subhani et al. identified
the prevalence of congenital heart disease as follows: VSD
at 37%, ASD at 12.3%, patent ductus arteriosus at 11.1%,
tetralogy of Fallot at 6.2%, and transposition of the great
arteries at 2.5% [13]. A more recent study showed 13% of
live-born infants had severe CHDs and were released
undiagnosed from the hospital at birth [14]. Respiratory
distressis one of the most common clinical presentations
in neonates with congenital heart disease, especially in
those with left-to-right shunts or obstructive lesions.
Failure to recognize cardiac causes early can delay life-
saving interventions [15]. Consequently, general
pediatricians need to understand that the early
identification and prompt interventions to stabilize these
patients, along with their transfer to a suitable cardiac
center, are vital for enhancing outcomes in critically ill
individuals. In Pakistan, especially in underserved regions
like Larkana, limited access to pediatric cardiology
services and diagnostic tools often results in delayed or
missed diagnoses of CHD. Studying term neonates, who
are typically expected to be low-risk, can uncover the
hiddenburden of CHDinthisgroup, aidingin early detection
and timely referral. Unfortunately, there is a dearth of
national data on the incidence or prevalence of congenital
heart disease (CHD)that might indicate the disease burden
of congenital heart defects in our nation, even though
sparse hospital-based research at the regional level has
been conducted in attempting to show the prevalence of
CHD. Additionally, there isn't a national registration system
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in place at the moment to determine the overall number of
instances. The age at which these patients are first
diagnosed remains unknown. Most studies have taken the
age at which cases of CHD present at the study center as
the age of initial diagnosis. The data gathered from this
study will give us insight into the extent of the issue in our
country. Ultimately, this will assist us in formulating
preventive strategiesthroughregularscreening.

This study aimed to assess the frequency and pattern of
CHDamongterm neonates who presented with respiratory
distressatatertiary care hospitalin Larkana, Pakistan.

METHODS

This cross-sectional study was conducted in the
Department of Pediatrics, Chandka Medical College,
Shaheed Mohtarma Benazir Bhutto Medical University,
Larkana, Pakistan, from 1 December 2024 to 7 May 2025.
Ethicalapproval was obtained fromthe Institutional Ethical
Review Committee of the College of Physicians and
Surgeons, Pakistan (Ref. No. CPSP/REU/PED/-2022-221-
6986), and written informed consent was obtained from
parents or guardians after explaining the study purpose,
risks, and benefits. The sample size of 105 neonates was
calculated using WHO software, based on a previously
reported frequency of patent ductus arteriosus of 11.1%
from a study at Pak Emirates Military Hospital, Rawalpindi,
with a 95% confidence level and a 6% margin of error.
Patients were recruited through non-probability
consecutive sampling. Term neonates aged 0-14 days
presenting with respiratory distress were eligible if they
exhibited at least one of the following: respiratory rate > 60
breaths/min, oxygen saturation<88%, orarterial blood gas
showing pCO, = 60 mmHg. Additional indicators included
murmur, cyanosis with or without feeding difficulty, clinical
features of congestive heart failure, or a pre- and post-
ductal Sp0O, difference greater than 3%. Neonates were
excluded if parental consent was not provided, or if they
had congenital anomalies such as meningomyelocele or
spina bifida, or clinical diagnoses of sepsis or necrotizing
enterocolitis. A detailed history and clinical examination
were performed by the principal investigator, and
echocardiography was carried out by a pediatric
cardiologist with more than 10 years of experience.
Congenital heart diseases were diagnosed according to
established echocardiographic criteria, including
ventricular septal defect, atrial septal defect, patent
ductus arteriosus, atrioventricular septal defect, tetralogy
of Fallot, and transposition of the great arteries. All
findings were recorded on a pre-designed data collection
form. Data were analyzed using SPSS version 22.0, with
descriptive statistics (frequencies, percentages) applied
to categorical variables and associations between clinical
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variables and congenital heart disease assessed using the
Chi-square test, considering a p-value<0.05 as statistically
significant.

RESULTS

105 term neonates were enrolled who presented with
respiratory distress at our tertiary care facility. Most
infants were between 8 and 14 days old (55.2%), and the
gender distribution was nearly equal, with 51.4% males and
48.6% females. The majority were delivered via normal
vaginal delivery (79%), and 71.4% had a gestational age of
more than 37 weeks. Maternal characteristics showed that
59% of mothers had a parity greater than three, and 65.7%
had been pregnant more than three times. Roughly half of
the families reported a monthly income of <75,000 PKR,

DOI: https://doi.org/10.54393/pjhs.v6i7.3362

Tetralogy of Fallot (TOF) Cyanotic 7(6.7)
Transposition of the Great )
Arteries (TGA) Cyanotic 5(2.9)

None of the congenital heart defects (Ventricular Septal
Defect (VSD) (p=0.23), Atrial Septal Defect (ASD) (p=0.31),
Patent Ductus Arteriosus(PDA)(p=0.48), Tetralogy of Fallot
(TOF) (p=0.14), Transposition of the Great Arteries (TGA)
(p=0.25) showed a statistically significant difference in
prevalence between the two neonatal age groups. The
findings suggest that the distribution of these CHDs does
not significantly vary between neonates aged 01-07 days
andthose aged 08-14 days(Table 3).

Table 3: Distribution of Congenital Heart Defects by Age Group in
Neonates

and most mothers had either primary(50.5%) or secondary Variables Age p-Value
(25.7%) education, while a small proportion (3.8%) were 01to 07Days _08to 14 Days
illiterate, Table 1. Ventral Septal | Yes | 09(9.1 M29.3) | 03
Table 1: Distribution of Baseline Characteristics among the Study Defect No 38(80.9) 41(70.7)
Participants Atrial Septal Defect T\Ies ;:((;g';)) 2]7((;3;1 0.31
o] . .
Variables N (%) Patent Ductus | Yes 07(14.9) 06(10.3) 048
Neonatal Age 01to 07 days 47 (44.8) Arteriosus No 40(85.1) 52(89.7)
08 to 14 days 58(55.2) Tetralogy of Fallot Yes 05(10.6) 02(3.4) -
Gender Male 54 (51.4) No 42(89.4) 56 (96.6)
Female 51(48.6) Transposition 9f Yes 00(00) 03(5.2) 0.25
Mode of Delivery Cesarian 22(21) the Great Arteries | No 47(100) 55(94.8)
Normal vaginal delivery 83(79) Across all types of congenital heart defects (Ventricular
Gestational Age <37 weeks 30(28.6) Septal Defect (p-value: 0.86), Atrial Septal Defect (p-value:
>37 weeks 75(71.4) 0.90), Patent Ductus Arteriosus (p-value=0.68), Tetralogy
Parity 3 43(40) of Fallot (p-value: 0.63), Transposition of the Great Arteries
>3 62(59) (p-value=0.61), showing, no statistically significant
Gravida 3 36(34.3) differenceswere found between male and female neonates
>3 69(65.7) (all p-values>0.05). While the distribution patterns varied
Family Monthly Income j:ggg Ez:mz:: 5;(‘1;’3 slightly across subgroups,.thefindings di.d.not suggest any
_ strong demographic predictors of specific heart defects
Iglrti::aa:j 5034((5‘7;'8;) within this cohort(Table 4).
Educational Status : Table 4: Distribution of Congenital Heart Defects by Gender in
Secondary 27(25.7) Neonates
Higher 21(20)

The study found that 24.8% of neonates were diagnosed
with a ventricular septal defect, making it the most
common congenital heart defect. Other common
congenital heart defects include atrial septal defect
(15.2%), patent ductus arteriosus (12.4%), tetralogy of
Fallot (6.7%), and transposition of great arteries (2.9%).
CHD was diagnosed in 44 neonates (41.9%). Among these,
acyanotic defectswere more common(Table 2)

Table 2: Frequencies of CHD Types

Gender

\EEIES p-Value
Male Female
Ventral Septal Yes 13(24.1) 13(25.5) 0.86
Defect No 41(75.9) 38(74.5) ]
Atrial Septal Defect Yes 08(14.8) 08(15.7) 0.90
No 46(85.2) 43(84.3)
Patent Ductus | Yes 06 (11.1) 07(13.7)
- 0.68
Arteriosus No 48(88.9) 44(86.3)
Tetralogy of Fallot Yes 05(5.6) 04(7.8) 0.63
No 51(94.4) 47(92.2)
Transposition of | Yes 010.9) 02(3.9) 0.61
the Great Arteries | No 53(98.1) 49(96.1) '

CHD Type Acyanotic/Cyanotic N(%)
Ventricular Septal Defect (VSD) Acyanotic 26(24.8)
Atrial Septal Defect (ASD) Acyanotic 16(15.2)
Patent Ductus Arteriosus (PDA) Acyanotic 13(12.4)
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DISCUSSION

In the present study, neonates were admitted with
respiratory distress at a referral center in Larkana.
Ventricular septal defect (VSD) was the most common
lesion, followed in decreasing frequency by atrial septal
defect (ASD), patent ductus arteriosus (PDA), tetralogy of
Fallot (TOF), and transposition of the great arteries (TGA).
These findings are consistent with regional and
international data. Sehar et al. reported VSD as the most
frequently occurring acyanotic CHD, accounting for 27.5%
of congenital defects at their center in Rawalpindi[16]. In
our study, demographic characteristics such as age,
gender, and mode of delivery did not show statistically
significant associations with the type of CHD. Comparable
findings were reported by previous studies, which
observed that respiratory distress was the leading
presenting feature, and demographic factors were not
predictive of CHD type [17, 18]. In our cohort, respiratory
distress was indeed the most frequent symptom,
reinforcing that common neonatal presentations may
mask underlying structural heart disease. This highlights
the importance of routine echocardiographic evaluationin
neonates with unexplained respiratory distress [16, 19].
Late diagnosis remains a persistent problem, particularly
in cyanotic CHDs such as TOF and TGA. Previous studies
highlighted the risks of delayed recognition, which
contribute significantly to preventable morbidity and
mortality due to missed opportunities for timely
intervention [18, 20]. Although maternal and perinatal
factors were not evaluated in detail in our study, other
research has established their significance. Islam et al.
reported maternal diabetes, hypertension, and antipyretic
drug exposure as risk factors for CHD [17], while Dey et al.
identified perinatal complications as predictors of poor
outcomes in neonates with CHD [19]. Aryal et al. further
emphasized the association of congenital birth defects
with broader maternal health indicators in South Asia[21].
Collectively, these findings underscore gaps in early
identification and referral pathways for CHD in neonatal
populations. The spectrum of CHD observed in our study
aligns with findings from Bangladesh and other South
Asian cohorts, where acyanotic lesions such as VSD and
ASD predominate[17,19]. The higher burden of left-to-right
shunt lesions suggests an urgent need for early detection
to prevent long-term complications such as pulmonary
hypertension and Eisenmenger syndrome [16, 20]. In
Pakistan, pediatric cardiology services remain
concentrated in major cities, limiting access for neonates
in peripheral regions. Both Qazi et al. and Javed et al.
emphasized the necessity of expanding pediatric cardiac
services to secondary and district-level hospitals to
facilitate earlier diagnosis and reduce the burden of
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delayed treatment [18, 20]. Taken together, our results
highlight that while demographic factors may not predict
CHD type, respiratory distress remains a key presenting
feature that warrants prompt echocardiographic
evaluation. Universal screening strategies, rather than
selective risk-based approaches, may be more effective in
ensuring early detection and timely management of CHD in
resource-limited settings.

CONCLUSIONS

The study reveals a high prevalence of congenital heart
disease in full-term neonates with respiratory distress,
with ventricular septal defect being the most common
diagnosis. It emphasizes the need for routine
echocardiographic screening and improved referral
systems to reduce morbidity and mortality in resource-
limited healthcare settings.

Authors Contribution

Conceptualization: ZA,ZAM
Methodology: ZAM, SAJ
Formalanalysis: SAS, SAJ

Writing review and editing: ZA, VKG, DB

Allauthorshavereadandagreedtothe publishedversion of
the manuscript

Conflicts of Interest
Allthe authorsdeclare no conflict of interest.
Source of Funding

The author received no financial support for the research,
authorshipand/orpublication of thisarticle.

REFERENCES

[1] Galvis MM, Bhakta RT, Tarmahomed A, Mendez MD.
Cyanotic Heart Disease. InStatPearls [Internet].
2023 Jun. StatPearls Publishing.

[2] LiX,QuP,YanP, KouY, SongdJ, WuD, Wang J, Pan S,
LiuY, Li X, ZhangR. Trends in Burden and Mortality of
Congenital Birth Defects in G20 Countries (1990-
2021)and Predictions for 2022-2040. BMC Pregnancy
and Childbirth.2025Apr;25(1):494.d0i:10.1186/s12
884-025-07617-w.

[3] HoffmandJlandKaplanS. Thelncidence of Congenital
Heart Disease. Journal of the American College of
Cardiology.2002Jun;39(12):1890-900.doi:10.1016
/S0735-1097(02)01886-7.

[4] Gelaw TT, Tilahun SF. Risk of Neurodevelopmental
Delay in Children with Congenital Heart Defects:
Hospital-Based Prospective Cross-Sectional Study.
Progress in Pediatric Cardiology.2025Apr;101832.
doi:10.1016/j.ppedcard.2025.101832.

[5] Mohammad N, Shaikh S, Memon S, Das H. Spectrum
of Heart Disease in Children Under & Years of Age at
Liaguat University Hospital, Hyderabad, Pakistan.

PJHS VOL. 6 Issue. 07 July 2025 Copyright ® 2025. PJHS, Published by Crosslinks International Publishers LLC, USA
This work is licensed under a Creative Commons Attribution 4.0 International License. 249




MemonZA etal.,

[10]

(1]

[12]

[15]

PJHS VOL. 6 Issue. 07 July 2025

Frequency and Pattern of Congenital Heart Disease in Term Neonates

Indian Heart Journal.2014Jan;66(1):145-9.doi:10.10
16/].ihj.2013.12.041.

Howell HB, Zaccario M, Kazmi SH, Desai P, Sklamberg
FE, Mally P. Neurodevelopmental Outcomes of
Children with Congenital Heart Disease: A Review.
Current Problems in Pediatric and Adolescent Health
Care.20190ct;49(10):100685.d0i:10.1016/j.cppeds.
2019.100685.

Remien K and Majmundar SH. Physiology, Fetal
Circulation. InStatPearls [Internet].2023Apr.
StatPearls Publishing.

Ahmadipour S, Mohsenzadeh A, Soleimaninejad M.
Echocardiographic Evaluation in Neonates with
Heart Murmurs. Journal of Pediatric Intensive Care.
2018 Jun; 7(02): 081-5.doi: 10.1055/s-0037-1612614.
Yan H, Zhai B, Feng R, Wang P, Zhang Y, Wang Y et al.
Prevalence of Congenital Heart Disease in Chinese
Children with Different Birth Weights and Its
Relationship to the Neonatal Birth Weight. Frontiers
in Pediatrics.2022May;10:828300.d0i:10.3389/fped
.2022.828300.

Krishna MR and Kumar RK. Diagnosis and
Management of Critical Congenital Heart Diseases in
the Newborn. The Indian Journal of Pediatrics.2020
May; 87(5):365-71.doi: 10.1007/512098-019-03163-4.
Bibi S, Gilani SY, Bibi S. Spectrum of Congenital Heart
Disease in Full-Term Neonates. Journal of Ayub
Medical College Abbottabad 2018 Jan;30(1):67-70.
Arshad MS, Anwar-ul-Haq HM, Adnan M, Zulgarnain A.
Frequency and Pattern of Paediatric Heart Diseases:
Five Years Experience at the Children's Hospital,
Multan. Pakistan Journal of Medical Sciences 2020
Sep; 36(6):1308. doi: 10.12669/pjms.36.6.2312.
Subhani FA, Ayub A, Ahmed B, Anjum A. Pattern of
Congenital Heart Diseases Among Term and Preterm
Neonates in a Tertiary Care Hospital of a Developing
Country. Pakistan Armed Forces Medical Journal.
2022 0ct; 72(5). doi: 10.51253/pafmj.v72i5.6909.

Wik G, Jortveit J, Sitras V, Perminow KV, Pripp AH,
Dghlen G, Rgnnestad A, Holmstrgm H. Detection of
Severe Congenital Heart Defectsin Live-Born Infants
in Norway 2017-2020. Acta Paediatrica.2024Jan;
113(1): 135-42. doi: 10.1111/apa.16953.

Lee JY. Clinical Presentations of Critical Cardiac
Defects in the Newborn: Decision Making and Initial
Management. Korean Journal of Pediatrics.2010 Jun;
53(6): 669. doi: 10.3345/kjp.2010.53.6.669.

Sehar T, Sheikh AM, Kanwal A. To Identify the Pattern
of Congenital Heart Diseases in a Newly Developed
Tertiary Care Unit. Pakistan Armed Forces Medical
Journal. 2019 Aug; 31(4): 831.

Islam MN, Hossain MA, Khaleque MA, Das MK, Khan
MR, Bari MS, Bhuiyan MK. Prevalence of Congenital

Copyright ® 2025. PJHS, Published by Crosslinks International Publishers LLC, USA
This work is licensed under a Creative Commons Attribution 4.0 International License.

DOI: https://doi.org/10.54393/pjhs.v6i7.3362

Heart Disease in Neonates in a Tertiary Level
Hospital. Nepal Journal of Medical Sciences.2013
Oct; 2(2): 91-5. doi: 10.3126/njms.v2i2.8942.

Qazi M and Sagib N. Spectrum of Congenital Heart
Disease in Neonates in a Tertiary Care Centre of
Northern India. International Journal of
Contemporary Pediatrics 2018Jul;5(4)1505-8.doi:
10.18203/2349-3291.ijcp20182554.

Dey SK, Hossain MA, Yasmin F, Jahan |, Shabuj MK.
Congenital Heart Disease in a Tertiary Care NICU:
Pattern, Risk Factors, and Outcome. Bangladesh
Journal of Child Health.2022;46(3):122-9.doi:
10.3329/bjch.v46i3.72675.

Javed M, Mughal AR, Ahmad I, Khalid ZR, Zia U.
Spectrum of Cyanotic Congenital Heart Disease in
Full Term Neonates Attending Paediatric Cardiology
Clinic of a Tertiary Cardiac Care Centre.The
Professional Medical Journal.2022Sep;29(10):1547-
52.d0i:10.29309/TPMJ/2022.29.10.7201.

Aryal S, Panthee K, Neupane K. Clinical Study on
Congenital Birth Defects in a Tertiary Hospital,
Western Nepal. Devdaha Medical Journal.2023Sep;
5(2): 20-6. doi: 10.3126/dmj.v5i2.69795.

250




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

