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ABSTRACT 

OBJECTIVE: To study the prevalence  of acyanotic congenital heart disease(CHD)  and it’s associ-

ated maternal and neonatal  factors among inborn neonates. 

STUDY DESIGN: This was hospital based retrospective cross sectional  descriptive study, con-

ducted  over the period of 13 months in neonatal intensive care unit of a government teaching hos-

pital. 

MATERIALS AND METHODS:  During this period, 4955 babies were born,50 newborns were 

found to have acyanotic CHD.The  acyanotic CHD was confirmed by 2-dimensional echocardiog-

raphy  in accordance with standard transthoracic echocardiography guidelines by the cardiologist. 

Parents were individually administered a structured questionnaire consisting of personal and demo-

graphic information.The obstetric  and neonatal variables were noted on a predesigned proforma. 

Data was analysed by using statistical package for social science software and p value <0.05 was 

considered significant to see the association between factors and non adherence. 

RESULTS: The prevalence of acyanotic CHD   was 10/1000 neonates. Atrial Septal Defects(ASD) 

was the commonest defect(64%) followed by Patent Ductus Arteriosus(PDA)(24%), Ventricular 

Septal Defects(VSD)(8% ) and PFO(Patent Foramen Ovale)(4%). ASD  and PDA  were  observed 

more  in preterm neonates as compared to term and VSD was more in term neonates (p=0.023)). 
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Low birth weight babies had statistically significant association with CHD(P=0.04)).Maternal risk 

factors associated with acyanotic CHD were advanced age (p=0.023),upper lower and  lower  socio-

economic status(p=0.013). 

CONCLUSION: The prevalence of acyanotic was 10 per 1000. Predominant CHD was ASD. The 

acyanotic CHD was more in male, preterm and  low birth weight babies. The  mothers with ad-

vanced age,upper lower and lower socioeconomic status had increased prevalence of acyanotic 

CHD.ASD had statistically significant association with antenatal risk factors. 

KEY WORDS: Prevalence, Congenital Heart Disease, Neonate 

 

 

 

  INTRODUCTION                 

The prevalence of congenital heart disease(CHD) in neonates is 5-8/1000 live births and accounts 

28% of major congenital anomalies. It is a leading global health problem.[1-3]. CHD is a group of 

abnormalities in the heart structure or cardiovascular function occurring from birth, even if diag-

nosed later.
 
These cardiac defects range from minor lesions with no clinical manifestations to po-

tentially fatal conditions [4].
 
The incidence of CHD in India is increasing, probably due to increase 

of birth. 7% of the neonatal deaths are due to congenital malformations, 25% of which are cardio-

vascular.
 
In India, 10% of the present infant mortality may be accounted for by CHD as reported by 

Saxena et al [5].
 
In developing countries like Jordan, though the  incidence of CHD  was high but 

majority were mild acyanotic CHD[6].  CHD are categorized into trivial, moderate and severe le-

sions or acyanotic vs. cyanotic defects according to the pathophysiology and affected heart structure 

[7].  

Cyanotic heart diseases consist of tetrology of fallot(TOF), pulmonary atresia, double outlet right 

ventricle (DORV), transposition of great arteries (TGA), single ventricle, pulmonary vein anoma-

lies, truncus arteriosus, atrioventricular septal defects (AVSD), aortopulmonary window (AP Win-

dow). Acyanotic heart diseases consist of atrial septal defect(ASD), ventricular septal de-

fect(VSD),patent ductus arteriosus( PDA), pulmonary stenosis (PS), coarctation of the aorta (CoA), 

aortic stenosis (AS), right and left ventricular hypertrophy (RVH and LVH), and mitral valve pro-

lapse (MVP)[8].
 
 All types of CHDs may severely reduce the quality of life of all family members, 

impose high costs on the health care system, necessitate adulthood follow‐ups, repeated surgical 
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procedures [9].CHD appears to be a multifactorial disease caused by environmental and genetic fac-

tors [10].Environmental factors include a history of maternal illness during pregnancy, a positive 

familial history, the number of pregnancies, maternal hypertension, and medication exposure during 

pregnancy[11].This study aimed to describe the prevalence of acyanotic heart disease and its associ-

ated sociodemographic, obstetric and neonatal variables. 

SUBJECTS  AND METHODS :  

This was hospital based retrospective cross sectional  descriptive study, conducted in Government 

Medical College and Rajindra Hospital Patiala, Punjab  over the period of 13 months from  April 

2022 to April 2023.  During this period, 4955 babies were born,50 newborns were found to have 

acyanotic CHD.Informed consent was taken from parents.The  acyanotic heart disease was con-

firmed by 2-dimensional echocardiography. Echocardiography was performed in accordance with 

standard transthoracic echocardiography guidelines[8] by the cardiologist. Parents were individu-

ally administered a structured questionnaire consisting of personal and demographic information, 

Obstetric variables like  number of pregnancies, live birth, type of delivery, single or multiple gesta-

tion, pregnancy complications (Fever, Drug intake, Radiation exposure, Pregnancy Induced Hyper-

tension(PIH),Gestational  Diabetes Mellitus (GDM),Premature Rupture of Membranes (PROM) , 

Oligohydramnios(OHD) , Polyhydramnios(PHD), Anaemia  and Hypothyroidism were noted. Neo-

natal variables like Gestation, Apgar score at birth , Babies weight (weighed on  an electronic 

scale), Duration and type  of oxygen therapy, acyanotic heart disease like Patent ductus arterio-

sus(PDA) Atrial septal defect(ASD), Ventricular septal defect(VSD),Patent foramen ovale(PFO) etc 

and Duration of hospital stay and final outcome i.e. survival at discharge was noted on a prede-

signed proforma.Preterm were babies born before completed 37w.Appropiate for Gestational Age 

(AGA) were babies with birth weight between 10 -90th percentile for that gestation.Small for Gesta-

tional Age(SGA) were babies with birth weight less than 10th percentile for that particular gesta-

tion.Data was analysed by using statistical package for social science software and p value <0.05 

was considered significant to see the association between factors and non adherence. 

RESULTS: 

The study was conducted in a tertiary care hospital in Punjab, India. 50 neonates were enrolled in 

this study. Among all acyanotic heart disease neonates, ASD was the most common diagnosis, seen 

in 64% of patients followed by PDA seen in 24% of the patients. Among 50 neonates, 4 (8%)  had 

VSD and 2 (4%)  neonates had PFO. (Table 1) 

 

Table 1: Distribution of  neonates by the type  of  CHD 
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CVS defect Patients  

n =50 

Percentage  

ASD 32 64% 

PDA 12 24% 

VSD 4 8% 

PFO 2 4% 

 

It was observed that  59.8% (n=19) of the males had ASD as compared to 40.63% females (n=13) 

who  had ASD. PDA and VSD was seen in 66.67%  (n=8) and75%  (n=3) of males respectively as 

compared to 33.3% (n=4) and 25%(n=1) of females with p value of 0.19 that was statistically not 

significant.  

This study revealed that ASD (75%)  and PDA (83.3%) were more seen in preterm neonates as 

compared to term neonates and VSD was seen in 75% of term neonates and 25% of preterm neo-

nates with p value of  0.02, that was statistically significant. The incidence of ASD ,PDA, PFO and 

VSD was more among urban neonates as compared to rural area, that was statistically not signifi-

cant (p=0.156). 65.6% of ASD, 33.3% of  PDA and 50% of VSD were seen in neonates weighing 

1500-2499 gm whereas 25%of ASD, 50%of PDA and100% of PFO were in neonates weighing 

>2500gram. It showed that the incidence of ASD and VSD was more in very low birth weight ba-

bies but the incidence of PDA and PFO were more in babies weight more than and equal to 2500 

gram, that was statistically significant with p value of  0.03(Table 2).  

 

Table 2: Correlation of neonatal factors with acyanotic congenital  heart disease 

 

 ASD n=32 PDA n-12 PFO n=2 VSD 

n=4 

X2 p value  

Sex       

Male 19 (59.38%) 8 (66.67%) 0 (0%) 3(75%) 
4.808 0.191 

Female 13 (40.63%) 4 (33.33%) 2 (100%) 1(25%) 

 Gestational Age       

Term  8 (25%) 2 (16.67%) 1 (50%) 3 (75%) 
5.771 0.023 

Preterm 24 (75%) 10 (83.33%) 1 (50%) 1 (25%) 

       

AGA 27 (84.38%) 7 (58.33%) 2 (100%) 2 (50%) 
5.398 0.157 

SGA 5 (15.63%) 5 (41.67%) 0 (0%) 2 (50%) 
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Birth weight       

1000-1499 gm 3 (9.38%) 2 (16.67%) 0 (0%) 2 (50%) 

13.250 0.04 1500-2499 gm 21 (65.63%) 4 (33.33%) 0 (0%) 2 (50%) 

≥2500 gm 8 (25%) 6 (50%) 2 (100%) 0 (0%) 

Perinatal Asphyxia       

Yes 4 (12.50%) 1 (8.33%) 0 (0%) 0 (0%) 
0.93 0.82 

No 28 (87.50%) 11 (91.67%) 2 (100%) 4 (100%) 

Meconium Aspira-

tion  

    
  

Yes 2 (6.25%) 0 (0%) 0 (0%) 0 (0%) 
1.17 0.68 

No 30 (93.75%) 12 (100%) 2 (100%) 4 (100%) 

Sepsis     
  

Yes 13 (40.63%) 6 (50%) 2 (100%) 2 (50%) 
2.82 0.52 

No 19 (59.38%) 6 (50%) 0 (0%) 2 (50%) 

O2 Req. by     
  

Prongs 20 (62.50%) 7 (58.33%) 1 (50%) 1 (25%) 

5.072 0.76 CPAP 3 (9.38%) 3 (25%) 0 (0%) 1 (25%) 

Ventilator  9 (28.13%) 2 (16.67%) 1 (50%) 2 (50%) 

Duration of Stay     
  

<15 Days 21 (65.63%) 9 (75%) 0 (0%) 3 (75%) 

4.46 0.64 16-30 Day 11 (34.38%) 3 (25%) 2 (100%) 1 (25%) 

>1 Month 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

Condition at Dis-

charge 

    

  

Satisfactory 27 (84.38%) 11 (91.67%) 2 (100%) 4 (100%) 3.27 0.642 

Left in Between 1 (3.13%) 1 (8.33%) 0 (0%) 0 (0%) 

Death  4 (12.50%) 0 (0%) 0 (0%) 0 (0%) 
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ASD (12.5%) and PDA (8.33%) were seen in neonates having perinatal asphyxia with p value of 

0.92 (statistically not significant). Only 6.25% of ASD was seen in neonates with meconium aspira-

tion with p value of 1.17, statistically not significant.  Oxygen requirement among acyanotic heart 

disease neonates via prongs were 62.50% of ASD, 58.33% of PDA, 50% of PFO and 25% of VSD 

whereas mechanical ventilation was required in 28.13% of ASD, 16.7%of PDA, 50%of PFO and 

50% of VSD neonates, that was statistically not significant with p value of 0.76 (table 2).  

84.38% of ASD neonates, 91.67% of PDA, all the PFO and VSD patients were discharged under 

satisfactory condition, 12.50% of ASD patients were expired. (p value=0.642).  

Most of the acyanotic heart disease occurred in the newborns whose mother age more than 30 years 

old (ASD 81.25%, PDA 91.67%,PFO 100% and VSD 75%), it was statistically significant with p 

value of  0.023. The mothers who belonged to upper lower and lower class had more incidence of 

congenital heart disease among newborns (ASD 37.50%, VSD 75%,PFO 100%, VSD 75% and 

ASD 62.50%, PDA 25% respectively)  as compared to middle and high socioeconomic status moth-

ers with p value of 0.013 (statistically significant as shown in table 3.  

ASD was more seen in the neonates whose mother had fever (6.25%), history of drug in-

take(9.38%), Pregnancy induced hypertension (6.25%)Gestational diabetes milletus (9.38%) Prem-

ature rupture of membrane (6.25%) Oligohydramnios (25%) Anaemia (21.88%) Hypothyroidism 

(15.63%) whereas PDA was seen among neonates whose mother had Anaemia (15.63%)Hypothy-

roidism(6.25%) Oligohydramnios(9.38%). It was statistically significant with p value of 0.02. Neo-

nates who were born by cesarean had ASD(40.63%),PDA(25%), PFO(50%) and VSD(75%) while 

neonates born by normal vaginal delivery had ASD(59.38%), PDA(75%),PFO(50%) and 

VSD(25%) with p value of 0.455, that was statistically not significant.  

 

Table 3: Correlation of maternal  factors with acyanotic congenital  heart disease 

 

 ASD n=32 PDA n-12 PFO n=2 VSD 

n=4 

X2 p value  

Age       

<20 Years 1 (3.13%) 1 (8.33%) 0 (0%) 1 (25%) 
10.032 0.023 

20-30 Years 5 (15.63%) 0 (0%) 0 (0%) 0 (0%) 

>30 Years 26 (81.25%) 11 (91.67%) 2 (100%) 3 (75%)   

Socioeconomic 

status 

    

10.749 0.013 

Upper 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

Upper Middle 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

Upper Lower 12 (37.50%) 9 (75%) 2 (100%) 4 (100%) 

Lower 20 (62.50%) 3 (25%) 0 (0%) 0 (0%) 
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Antenatal factors       

Fever 2 (6.25%) 0 (0%) 0 (0%) 0 (0%) 

51.55 0.02 

Drug Intake 3 (9.38%) 0 (0%) 0 (0%) 0 (0%) 

Radiation Expo-

sure 

0 (0%) 0 (0%) 0 (0%) 0 (0%) 

Pregnancy induced 

hypertension(PIH) 

2 (6.25%) 0 (0%) 0 (0%) 1 (25%) 

Gestational diabe-

tes milletus(GDM)  

3 (9.38%) 1 (3.13%) 0 (0%) 0 (0%) 

Premature rupture 

of mem-

brane(PROM) 

2 (6.25%) 0 (0%) 0 (0%) 1 (25%) 

 

Oligohydramnios(

OH) 

8 (25%) 3 (9.38%) 2 (100%) 1 (25%) 

 Polyhydram-

nios(PHD) 

0 (0%) 1 (3.13%) 0 (0%) 0 (0%) 

Anaemia  7 (21.88%) 5 (15.63%) 0 (0%) 1 (25%) 

Hypothyroidism  5 (15.63%) 2 (6.25%) 0 (0%) 0 (0%) 

Pregnancy Type      
  

Single  25 (78.13%) 10 (83.33%) 2 (100%) 3 (75%) 

0.716 0.869 Twin 7 (21.88%) 2 (16.67%) 0 (0%) 1 (27%) 

Triplet  0 (0%) 0 (0%) 0 (0%) 0 (0%) 

Mode of Delivery     

3.25 0.455 Cesarean  13 (40.63%) 3 (25%) 1 (50%) 3 (75%) 

Normal vaginal de-

livery 

19 (59.38%) 9 (75%) 1 (50%) 1 (25%) 

 

 

DISCUSSION:  

This cross sectional and descriptive study was conducted in a tertiary care hospital in Punjab.In this 

study, 50 neonates were enrolled from April 2022 to April 2023.The prevalence of CHD was 10 per 

1000 live birth  in present study.The birth prevalence of CHD was 8 per1000 live birth in a study 

done by Parvar SY etal[12].It included both acyanotic and cyanotic CHD.The prevalence rate of 

CHD varies from as low as 1.3 per1000 to as high as 13.28 per 1000 children in India[13]. 
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 Our study observed that ASD was most common  acyanotic heart disease, seen in 64% of patients 

followed by PDA  (24%) and then VSD (8%).  Similar observation was seen in the study conducted 

by  Parvar SY et al in 2023[12].In this study, the most common acyanotic defects were ASD (85 in 

1000 neonates), followed by PDA and VSD. In the study conducted by Rahim et al [14], Nikyar et 

al [15] and Pan et al [16], ASD was the most common acyanotic heart disease whereas in the study 

conducted by  Kapoor and Gupta et al[17],  VSD was seen in 21.3% and ASD in 18.0% of the cases  

and Meshramet al[18] reported VSD in 20.7% and ASD in 19% of the cases. But in our study, the 

second most common acyanotic heart disease was PDA. Naik et al [19]and Wanni et al [20]
 
re-

ported PDA as the second most common CHD.A study by Kafian et al that examined 300 neonates 

reported a PDA prevalence of (12.8%) as the second most common type of CHD[21]. 

It was observed that male had higher incidence of ASD (40.63%), VSD(75%) and PDA (66.67%)  

with p value of 0.19 that was statistically not significant. Elshazali H et al in 2020 conducted a 

study and  observed male preponderance among neonates with congenital heart disease[22]. Wu et 

al[23] ,  Nikyar B et al[24]  and Zhao QM et al[25]  also reported the higher incidence of congenital 

heart disease among male neonates as compared to female neonates.   

Most of the acyanotic heart diseases occurred in the newborns whose mother age was  more than 30 

years old (ASD 81.25%, PDA 91.67%,PFO 100% and VSD 75%), it was statistically significant 

with p value of  0.023.  In the study conducted by Reefhuis J et al[26] revealed the advanced mater-

nal age may increase the possibility of new mutations in genes encoding some transcrip tion factors 

associated with heart development.  The mothers who belonged to upper lower and lower class had 

more incidence of congenital heart disease among newborns (ASD 37.50%, VSD 75%,PFO 100%, 

VSD 75% and ASD 62.50%, PDA 25% respectively)  as compared to middle and high socioeco-

nomic status mothers with p value of 0.013 (statistically significant). Similar results were seen in 

the study conducted by Xiaocheng Liu et al in 2015[27]. 

ASD was more seen in the neonates whose mother had fever (6.25%), history of drug in-

take(9.38%), Pregnancy induced hypertension (6.25%)Gestational diabetes milletus (9.38%) Prem-

ature rupture of membrane (6.25%) Oligohydramnios (25%) Anaemia (21.88%) Hypothyroidism 

(15.63%) whereas PDA was seen among neonates whose mother had Anaemia (15.63%)Hypothy-

roidism(6.25%) Oligohydramnios(9.38%). It was statistically significant with p value of 0.02. It has 

been reported that the prevalence of fetal CHD cases with diabetic mothers was 3–5%[28].Islam 

MN et al[29]  revealed that maternal disease like diabetes mellitus, maternal infection, hypertension 

and some drugs might increase occurrence of heart disease in neonates. 

                                                  The present study has some limitations. The neonates who could not 

survive after resuscitation at birth  were excluded.Some  acycanotic diseases may not manifest in 

neonatal age group.The study does not reflect the community data.However, burden of acyanotic 

heart diseases can guide the policy makers to focus on preventive steps. 

CONCLUSION: The prevalence of acyanotic congenital heart disease was 10 per 1000. Predomi-

nant congenital heart defect was Atrial Septal Defect. The acyanotic CHD was more in male, pre-

term and babies  with low birth weight. The  mothers with advanced age,upper lower and lower so-

cioeconomic status had increased prevalence of acyanotic CHD.Atrial Septal Defects had statisti-

cally significant association with antenatal risk factors. 
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