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Abstract  

Introduction: Congenital heart defects are most common birth defects representing a major global health problem. So, 

early screening of high risk newborns for congenital heart defects is essential foe early intervention thereby help us to 

reduce morbidity and mortality. It is very important to screen all high-risk newborn for congenital heart defects, early 

identification and management to reduce mortality and morbidity in tertiary care neonatal intensive care unit. Pattern of 

CHDs is essential to predict management and outcome. Methods and Materials: A one year prospective study was 

carried out in a level III neonatal intensive care, Department of pediatrics, Bangalore Medical College and Research 

Institute, Bangalore, Karnataka, India, from October 2015 to September 2016. All high-risk newborns were screened for 

congenital heart defects through transthoracic 2D echocardiography. Patent foramen ovale in preterm was excluded. 

Retrospectively maternal risk factors were studied. Results: Total live births during the study period were 15127. And 

total admissions to our neonatal intensive care were 4531 cases. High-risk newborns screened for congenital heart defects 

are 1324 cases during the study period. Among 1324 newborns screened, 645 cases (49%) were having CHDs, 679(51%) 

were normal. Among CHDs 326 babies had ASD, 102 babies had VSD, 223 cases had PDA, and 35 cases had cyanotic 

congenital heart defects. Conclusions: Nearly half of the high risk newborns had CHD, thus it’s very essential to screen 

them at the earliest. Majority of CHDs were cyanotic type of CHDs. Preterm babies, babies born to diabetic mothers and 

babies who had severe respiratory distress requiring prolonged ventilator support are highly prone for having underlying 

CHDs. Babies born to mothers who had antenatal folic acid supplementations were less likely to have CHDs. 
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Introduction  

Congenital heart defects are common among all birth 

defects [1]. Thus screening of CHDs for early detection 

and management is very important to improve outcome 

and reduce mortality and morbidity across and world. 

Study conducted in Europe showed heart defects 

constitutes for twenty eight percent of all birth defects. 

The worldwide prevalence of congenital heart defects 

estimated to be eight to ten per 1000 live births [2]. 

Several studies conducted in India have showed the 

prevalence between 2.5 to 13.6/1000 live births [3,4]. 

CHDs are commonly seen in newborns, infants and 

school going age group. Late detection of CHDs in our 

country is also common. After the advent of Trans  
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thoracic 2D echocardiography in India the data showing 

the prevalence of CHDs has drastically risen aised. In 

India still we have not achieved 100% institutional 

deliveries and many peripheral hospitals are not having 

facilities to screen for CHDs. Hence screening of all 

high-risk newborns for detection of CHDs to know their 

profile and associated risk factors is very essential. 

 

In most of studies conducted on pediatric age group was 

found that ventricular septal defect (VSD) is most 

common lesion followed by patent ductus arteriosus. 

The other common defects found are atrial septal 

defects (ASD), pulmonary stenosis (PS) and less 

number of cyanotic congenital heart diseases. A 

community based study conducted in Uttarkhand, India 

Bhat et al found VSD (30.4%), ASD (17.63%), PDA 
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(9.62%) and PS (6.4%) [3]. More commonly associated 

risk factors for development of CHDs includes folic 

acid deficiency during preconception and during 

pregnancy, gestational and maternal diabetes mellitus, 

febrile illness during first trimester of pregnancy, 

consanguineous marriage, maternal drug exposure, 

maternal connective tissue disorders, bad obstetric 

history like unexplained still births, recurrent abortions, 

advanced parental age. 

 

Need for the Study: Congenital heart defects accounts 

for good number of neonatal and infant deaths in our 

country. Since the average live births are very high 

compare to other countries the number of CHD cases 

will also be high [5]. CHDs are rarely screened 

routinely, identified and properly treated in our country.  

 

The majority of CHDs during neonatal period will not 

get detected due to still high number of home deliveries, 

lack of awareness, poor socioeconomic status, and 

unavailability of 2D Echocardiography facilities at 

peripheral heath system. The present study was done at 

level III neonatal critical care unit where we screened 

all high-risk newborns for CHDs to know the profile of 

CHDs in newborn period and possible risk factors for 

development of CHDs. Hence early detection will have 

early planned management of CHDs and thus helping to 

reduce neonatal mortality secondary to CHDs. 

Methods and Material 

A one-year prospective study was carried out in a level 

III neonatal intensive care, Department of pediatrics, 

Bangalore Medical College and Research Institute, 

Bangalore, Karnataka, India, from October 2015 to 

September 2016.  

 

We screened all high-risk newborns through Tran 

thoracic 2D echocardiography to study the profile of 

CHDs in newborn period and their possible risk factors 

associated for development of CHDs. Patent foramen 

ovale in preterm babies were excluded. The following 

newborn groups were screened for detection of 

congenital heart defects: 

 

Preterm newborns: Any newborn baby born before 37 

weeks of gestation with birth weight less than 

1800grams admitted in neonatal intensive care unit for 

preterm and low birth weight care and successfully 

discharged were included.  

 

Infant of diabetic mother: Baby born to a known case of 

diabetic mellitus (fasting glucose>126mg/dl and post 

prandial >200mg/dl) or gestational diabetes mellitus 

(GDM) i.e. carbohydrate intolerance of variability 

severity with onset or first recognition during the 

present pregnancy.  

 

Fasting glucose level >100mg/dl and <126mg/dl are 

subjected for glucose tolerance test with 75gms of oral 

glucose, post oral glucose level of >140mg/dl are 

considered as gestational diabetes mellitus [6]. 

 

Bad obstetric history: mother who had history of 

previous 2 or more consecutive spontaneous abortions, 

stillbirths, intrauterine growth restriction, early neonatal 

death and/or congenitally malformed babies [7]. 

 

Severe respiratory distress at birth requiring mechanical 

ventilation support: Babies who had severe respiratory 

distress, clinically assessed with Downe’s score and 

Silverman Anderson score requiring mechanical 

ventilation support at birth. After extubation from 

ventilatory support babies were screened for CHDs. 

Babies died on ventilator were not screened for CHD. 

 

All babies who were screened for CHDs were asked 

about history of consanguineous marriage in parents 

and history of maternal fever in first trimester. Maternal 

preconception or antenatal consumption of folic acid 

was recorded. 

 

All newborns suspected of CHDs in NICU, on the basis 

of clinical examination were also screened. A suspected 

case was defined as any newborn with SpO2<87% in 

room air or visible cyanosis, feeding difficulty, 

unexplained congestive cardiac failure, murmur, 

abnormal heart sounds, differential saturation, 

differential peripheral pulses, abnormal blood pressures, 

abnormal chest x-ray and abnormal electro-

cardiography (ECG).  

 

Congenital heart defects detected during antenatal scans 

were excluded. After screening with 2D echo-

cardiography, newborns that got detected to have CHD 

not normal 2D echocardiography were grouped. Babies 

who had CHDs were future studied for risk factors.  

 

The risk factors analyzed were history of consanguinity, 

preterm babies, infants of diabetic mothers; babies who 

had significant respiratory distress requiring prolonged 

ventilator support, febrile illness during antenatal 

period, bad obstetric history, multivitamin and folic acid 

intake by mother. Spectrum of various CHDs was than 

analyzed.  
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Results  

A total of 1324 newborns were screened by 2D transthorasic echocardiography of which 645 (49%) babies were detected 

to have CHD. Remaining 679 (51%) babies were normal. Out of 645 CHD babies 344 were male babies, 301 were 

female babies. Among 645 CHDs only 35(5.4%) cases were congenital cyanotic heart disease, rest 94.6% were 

congenital acyanotic heart disease. Majority of newborns had atrial septal defect (ASD) with 326(50.5%) cases, followed 

by patent ductus arteriosus (PDA) of 223 (34.5%) babies. Thirdly 102 (15.8%) cases had ventral septal defect (VSD). 

 

Nearly 158(24.5%) newborns had pulmonary arterial hypertension (PAH) which is measured using tricuspid 

regurgitation jet measurement in Doppler study. Mild PAH is defined as TR gradient between 35-45 mmHg, moderate 

PAH 45-55 mmHg and severe PAH >55 mmHg pressure gradient across tricuspid regurgitation jet. Among which 108 

babies had mild PAH, 33 babies had moderate PAH, 17 babies had severe PAH. Other echocardiographic findings in 

present study was 42 newborns had dilated right chambers which was defined by diameter of right ventricle is more than 

left ventricle after one week of life, few babies(17) had trivial tricuspid regurgitation [8]. 

 

Among cyanotic congenital heart diseases, Tetralogy of fallot (TOF) was found in 5 cases, rhabdomyoma and cardiac 

mass in 4 cases, transposition of great arteries (2 cases), partial anomalous venous return (PAPVC in 2 cases), double 

outlet right ventricle (DORV 2 cases), dextrocardiain 2 cases, bicuspid aortic valve 2 cases. tricuspid atresia, pulmonary 

atresia,truncus arteriosis, AV canal defect, coarctation of aorta, mitral valve prolapse, pulmonary stenosis with right 

ventricular hypertrophy, asymmetrical septal hypertrophy, cardiomyopathy, non obstructive cardiomyopathy and 

hypoplastic left heart syndrome each had 1 case. (table 1) 

 

Table-1: distribution of study subjects according to different diagnosis of CHD. 

 Frequency(n=645) percentage 

ASD 326 50.4% 

VSD 102 15.8% 

PDA 223 34.5% 

PAH 

mild 

moderate 

severe 

158 

108 

33 

17 

24.5% 

Dilated right chamber 

TOF 

Mild TR 

others 

42 

5 

17 

30 

6.5% 

0.77% 

2.63% 

4.65% 

* Others : Asymmetrical septalhypertropy, bicuspid aortic valve, mitral valve prolapse, cardiac, DORV, tricuspid atresia, 

pulmonary atresia, TGA, Truncusarteriosus, PAPVC, Rhabdomyoma, dextrocardia, global hypokinesia, AV canal defect, 

Cardiomyopathy, CoA, PS with RVH, Non obstructive cardimyopathy, HLHS. 

 

Total number of live births during the study period was 15127, out of which 1020 screened and 520 babies found to have 

CHD. Total 304 high risk outborns were screened and 125 babies had CHD. Prevalence of CHD was found to be 

34.3/1000 live births during study period, which is high, compared with YanjiQu  [19] et al. 

 

Risk factors for CHDs: By using univariate logistic all risk factors like sex, preterm, IDM, neonates having severe 

respiratory distress at birth requiring mechanical ventilator support, bad obstetric history, first trimester fever, 

consanguineous marriage, folic acid consumption during pregnancy were studied for association with CHDs. By 

applying univariate logistic regression analysis, the association between sex, pre- term, IDM, Mechanical ventilation, 

Bad obstetric history, First trimester fever, clinically suspected, consanguineous marriage and Folic acid supplementation 

with presence of CHD was calculated. presence of CHD was dependent variable (measured dichotomously), sex, Pre- 

term, IDM, Mechanical ventilation, Bad obstetric history, First trimester fever, Clinically suspected, Consanguineous 
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marriage and Folic acid supplementation (measured dichotomously or polychotomously) were independent variables. 

Results were expressed in crude odds ratio with 95% confidence interval. A statistically significant association was 

observed between Pre- term, IDM, Mechanical ventilation and Folic acid supplementation with the presence of CHD. 

(Table 2) 

 

Table-2: Univariate logistic regression. 

 Normal CHD Adjusted odds ratio(95%CI) P - value 

Male 396 344 1.22(0.98- 1.52) 0.068 

Female 283 301 

Pre- term 196 250 1.55(1.23- 1.96) <0.001 

IDM 28 95 4.01(2.59- 6.21) <0.01 

Severe respiratory distress 

requiring mechanical ventilation. 

18 53 3.28(1.90- 5.67) <0.01 

Bad obstetric history 29 23 0.82(0 .47-1.44) 0.510 

Firs trimester fever 46 47 1.08(0.70- 1.64) 0.716 

Clinically suspected 94 84 0 .93(0.67- 1.27) 0.662 

Consanguineous marriage 65 42 0.65(0.43-1.02) 0.051 

Folic acid supplementation 203 51 4.52 (3.57- 6.90) <0.01 

Binominal Logistic Regression Model was applied. Presence of CHD was dependent variable (measured 

dichotomously), Pre- term, IDM, Mechanical ventilation and Folic acid supplementation (measured dichotomously or 

polychotomously) were independent variables. The variables that were statistically significant in the univariate logistic 

regression analysis were included in the binary logistic regression model.  

 

Table-3: Binomial logistic regression. 

 Normal CHD Adjusted odds ratio(95%CI) P - value 

Pre- term 196 250 1.52(1.16- 1.98) 0.002 

IDM 28 95 4.05(2.55 - 6.43) <0.01 

Severe respiratory distress 

requiring mechanical ventilation. 

18 53 3.51(1.99- 6.19) <0.01 

Folic acid supplementation 203 51 4.96 (3.57- 6.90) <0.01 

  LR chi2 (4) = 162.99 Prob> chi2 =< 0.001 Log likelihood = -835.79431 Pseudo R2 =.0888 

 

From the (table 3), Pre- term, IDM, Mechanical ventilation and Folic acid supplementation were statistically significant 

and may be considered as independent factors for the development of CHD. Pre-term infants were 1.52 times likely to 

develop CHD when compared to term infants. IDM were 4.05 times likely to develop CHD when compared to non IDM. 

Infants who had severe respiratory distress requiring prolonged mechanical ventilation were 3.51 times likely to have 

CHD compared to normal infants. Infants of the mothers who took folic acid supplementation were 4 times less likely to 

develop CHD when compared to infants of the mothers who did not take folic acid supplementation. 

Discussion 

In the present study we found 645 (49%) babies having 

CHD out of 1324 high risk newborn screened. Among 

645 CHDs majority i.e. 610 (94.6%) were acynotic 

heart diseases and only 5.4% (35 cases) were cyanotic 

heart diseases which was not similar to other studies 

because other studies have screened babies up to 18 

years [9,10,11,12]. Atrial septal defect was in 326 

(50.5%) cases, patent ductus arteriosis 223(34.5%) 

cases, ventricular septal defect 102 (15.8%) cases.  

 

 

Other studies found > 20% of cyanotic heart diseases. 

Higher incidence of cyanotic heart defect in other 

studies attributed for wide age group screened. Ishikawa 

T [16] et al showed overall prevalence of CHD in this 

series was 50.3 per 1000 live births but the prevalence 

of newborns with CHD who had signs or symptoms of 

CHD and/or required invasive intervention was 21.3 per 

1000 live births. Present study also showed 34.3/1000 

live births 
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In present study there was slight male predominance; 

344:301 was male to female ratio i.e. 1.14:1. Result was 

similar to that of Hussain [9] et al and Kumar [11] et al 

who had ratio of 2.08:1 and 1.78:1 respectively.  

 

In the present study majority of high risk newborns 

were preterm. Among 446 preterm babies screened 250 

babies were detected to have congenital heart defects 

with odds ratio of 1.55 (1.23-1.96) at 95% CI. In 

binomial logistic regression model we found preterm 

infants were 1.52 times likely to develop CHD when 

compared to term babies. Dulskiene V [17] et al found 

infants born before 37 weeks of gestation had a 4-fold 

increased risk (OR=4.08; 95% CI, 2.68-6.19) compared 

with newborns born after 37 weeks of gestation. 

 

In the present study retrospective analysis was done 

about preconception and antenatal consumption of folic 

acid in reducing incidence of CHDs. We found among 

254 mothers of high risk newborns who had consumed 

folic acid only 51 babies developed CHD with odd ratio 

of 4.96 (3.57- 6.90) i.e. 4.68 less times likely to develop 

CHD. Shaad Abqari [18] et al found that mothers who 

had taken multivitamin and folic acid during first 

trimester had reduced risk of CHDs (OR, 2.853; 95% 

CI, 2.089-3.895). In Hungarian randomized trial [13] 

and population based study in Atlanta [14] showed that 

mothers who took multi vitamin and folic in first 

trimester had risk for developing CHD was reduced to 

60% and 25% respectively. 

 

In the present study among 123 infants of diabetic 

mother 95 babies had CHD with odd ratio of 4.05(2.55-

6.43) which statistically very significant. IDM babies 

are 4 times more like to have CHD compared to other 

newborn babies. 

 

In the present study babies who had severe respiratory 

distress at birth requring mechanical ventilation support 

were screened for CHD after stabilizing, odds ratio of 

having CHD to be 3.51(1.99- 6.19), which was 

statistically significant. They were 3.51 times higher 

risk for having underlying CHD compared to normal 

babies. 

 

In the present study odds of having CHD to be 0.82 

(0.47-1.44) with an underlying bad obstetric history 

which was similar to Hasan [15] et al found no such 

association. Odds of having CHD to be 0.65 (0.43-1.02) 

for consanguineous marriage and odd ratio of 1.08 

(0.70- 1.64) for first trimester fever in mother, which 

were statistically not significant. 

Conclusion 

The profile of CHD in newborn period was not well 

studied in our country due to poor access for 2D 

echocardiography facility in peripheral regions. It is 

very important to screen high-risk newborns for 

underlying CHD because we found nearly 49% of them 

had CHD. Present study also found significant 

association between preterm babies, infants of diabetic 

mother, babies who have severe respiratory distress 

requiring mechanical ventilation support were 

significantly associated with underlying CHD. 

Consumption of folic acid preconception and during 

antenatal period is found to be protective in preventing 

development of CHDs. Therefore we need to prioritize 

antenatal care and counseling pregnant mothers for folic 

acid supplementation and strict early screening for 

gestational diabetes and early control of it. There is 

need to address preterm deliveries as they have high 

chances for developing CHD. 

 

Limitation of study: Data are not true representative of 

profile of CHD in newborn period as only high risk 

newborns were screened for CHD and therefore true 

prevalence cannot be predicted. Many preterm babies 

and severe respiratory distress babies on mechanical 

ventilators died before stabilizing and screening for 

CHD. 
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