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Abstract

Congenital Heart Diseases (CHD) are commonly associated with Down 
Syndrome (DS) infants. Our study aimed at determining the occurrence and 
pattern of CHD in association with DS among patients in Indian subjects. A 
total of 60 patients with clinical features suggestive of DS were recruited. 
Echocardiography, standard karyotype and QF-PCR (Quantitative – Flourescent 
PCR) studies were performed in all patients in order to confirm DS. CHDs were 
detected in the 50% of children with DS. The commonest type of CHD reported 
in Indian subjects was atrioventricular septal defect (50%). The second most 
type of CHD present was ventricular septal defect (26.6%). Other type of CHD 
included in our study was atrial septal defect, tetralogy of fallot and patent 
ductus arteriosus with the frequency of 10 %, 6.6 % and 6.6% respectively. Our 
findings showed that CHDs are common in Indian DS children. These results 
suggest that a routine echocardiography should be mandatory in DS patients.
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0-15 years were included in this study. All patients were diagnosed 
based on 2- dimensional echocardiography for CHD and molecularly 
confirmed for DS using karyotyping in combination with QF-PCR. 
Exclusion criteria were race other than Indian. All the participants 
were of Indian the same ethnic origin and this study was approved by 
the Institutional Ethics Committee of Sanjay Gandhi Post Graduate 
Institute of Medical Sciences, SGPGI, Lucknow, and Uttar Pradesh. 
Presence of CHD and type of CHD were recorded as potential risk 
factors of DS. DS infants were as categorized under two groups: CHD 
and non CHD. 

Results
Out of 66 60 children? With DS, 38(63%) were males and 22(36%) 

were females. Congenital heart defect was found in 30 out of 60 DS 
children (50%). Among the affected children with DS and CHD, 
20(66.6%) were males and 10(33.3%) were females.

The most common form of CHD was AVSD, found in 15 (50%) 
out of 30 DS children followed by VSD, which is 8(26.6%) in 30. Other 
form was also present which includes ASD, PDA and TOF which is 
3(10%), 2(6%), and 2(6%) respectively (Table 1 and Figure 1).

Discussion
Presence of high incidence of CHD in DS people is a well known 

fact. Based on the previous literature, the frequency of CHD in DS 
varies from 35-65% [11-15,3-15]. The frequency of CHD in our study 
was 50% and the most. Most common type of CHD found in our 
study was AVSD followed by VSD with the frequency of 50% and 
26.6% respectively. Our study was only found consistent with the 
Sudanese and Lebanese where AVSD was found to be most common 
with the frequency of 48% and 81.7% respectively [16,17].

Our finding were found to be different from the finding in Oman 
, Portuguese and Libya study where ASD was found to be most 

Introduction
Down Syndrome (DS) or trisomy 21 is a chromosomal disorder 

associated with a varied combination of morphological and structural 
birth defects. These defects include congenital mental disability, 
hypotonia, characteristic body features, congenital heart defects, 
Hirschsprung’s diseases and others. The frequency and severity of 
these morphological and functional defects vary significantly among 
affected individuals. DS affects about one in 700 live births [1,2].

Congenital heart defect disorder or CHD is a common defect 
among newborn infants [3] which can be caused by environmental 
or genetic factors. About 50% of babies with DS are born with 
CHD, which is a much higher percentage compared to the 
number of children without DS who are born with CHD which is 
approximately 1%. The most common CHD seen in infants with DS is 
an Atrioventricular Septal Defect (AVSD), or AV canal. Other heart 
defects seen in infants with DS include Ventricular Septal Defects 
(VSD), Atrial Septal Defects (ASD), Tetralogy of Ffallot (TOF) and 
Patent Ductus Arteriosus (PDA). However, the exact etiology of 
CHD in DS remains poorly understood.

Few decades ago the frequency of CHD in DS was estimated to be 
approximately 20%, but now with the use of better diagnostic tool, the 
frequency estimated has increased to 50% [2,4,5]. The most common 
CHD in the western literature is atrioventricular septal defects.

This study was conducted to evaluate the frequency of various 
types of CHD in DS children from Indian origin. 

Material and Methods
This hospital based descriptive study was conducted in department 

of Genetics, SGPGIMS, Lucknow Uttar Pradesh and department 
of Pediatrics, Post Graduate Institute of Medical Education and 
Research, PGIMER, Chandigarh. Total sixty DS children with age 
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common form of CHD with the frequency of 33.3%, 51.8% and 23% 
respectively. The second most common type of CHD in these studies’ 
was AVSD with the frequency of 27.7%, 46.4% and 19% respectively 
[18-20]. Other study which reported as ASD being most common 
CHD type was from Korea with the frequency of 30.5% followed by 
VSD with the frequency of 19.3% [21].

While Some studies reported that PDA was most common 
form of CHD in DS was from Guatemala and Saudi Arabia with the 
frequency of 28.6 % and 47.8% respectively [22,23].

Recent study from Singapore reported that VSD is the most 
common sub type of CHD in their study followed by PDA, ASD 
and AVSD with the frequency of 39.2%, 34.5%, 23.4% and 15.6% 
respectively [23].

Based on our results, the most uncommon type of CHD found in 
DS children was PDA and tetralogy of Ffallot (6.6%). This frequency 
is slightly higher than that in Caucasian (4%) [24], and Saudi Arabian 
children (5.3%) [25], but relatively similar to that reported by other 
workers which is 6%, and 6.2% [26].

Conclusion 
CHD are common in children born with trisomy 21. The 

commonest sub type of CHD in DS found in our study was AVSD. 
Neonatal screening for the risk of CHD in DS patients should be done 
by echocardiography [27-29]. All children born with DS should have 
a cardiac evaluation at birth. 
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Figure 1: Shows pie chart representing the types of CHD found in DS as 
percentage.

S. No Subjects (n/%) Type of CHD No. Percentage

1. Male – 38 (63) Atrioventricular septal defects 15 50

2. Ventricular Septal defects 8 26.6

3. Atrial Septal Defect 3 10

4. Female – 22 (36) Patent ductus arteriosus 2 6.6

5. Tetralogy of Fallots 2 6.6

Total 30 100

Table 1: Shows different type of CHD found in our study in DS children.

http://www.ncbi.nlm.nih.gov/pubmed/12084585
http://www.ncbi.nlm.nih.gov/pubmed/12084585
http://www.ncbi.nlm.nih.gov/pubmed/11265502
http://www.ncbi.nlm.nih.gov/pubmed/11265502
http://www.ncbi.nlm.nih.gov/pubmed/7833077
http://www.ncbi.nlm.nih.gov/pubmed/7833077
http://www.ncbi.nlm.nih.gov/pubmed/26141656
http://www.ncbi.nlm.nih.gov/pubmed/26141656
http://www.ncbi.nlm.nih.gov/pubmed/26141656
http://www.ncbi.nlm.nih.gov/pubmed/26141656
http://www.ncbi.nlm.nih.gov/pubmed/21555946
http://www.ncbi.nlm.nih.gov/pubmed/21555946
http://www.ncbi.nlm.nih.gov/pubmed/21555946
http://www.ncbi.nlm.nih.gov/pubmed/19805052
http://www.ncbi.nlm.nih.gov/pubmed/19805052
http://www.ncbi.nlm.nih.gov/pubmed/19805052
http://www.ncbi.nlm.nih.gov/pubmed/6446853
http://www.ncbi.nlm.nih.gov/pubmed/6446853
http://www.ncbi.nlm.nih.gov/pubmed/10218319
http://www.ncbi.nlm.nih.gov/pubmed/10218319
http://www.ncbi.nlm.nih.gov/pubmed/19662319
http://www.ncbi.nlm.nih.gov/pubmed/19662319
http://www.ncbi.nlm.nih.gov/pubmed/19662319
http://www.ncbi.nlm.nih.gov/pubmed/9673536
http://www.ncbi.nlm.nih.gov/pubmed/9673536
http://www.ncbi.nlm.nih.gov/pubmed/9673536
http://www.ncbi.nlm.nih.gov/pubmed/9673536
http://www.ncbi.nlm.nih.gov/pubmed/9673536
http://www.ncbi.nlm.nih.gov/pubmed/9673536
http://scihub.org/AJSIR/PDF/2010/3/AJSIR-1-3-573-577.pdf
http://scihub.org/AJSIR/PDF/2010/3/AJSIR-1-3-573-577.pdf
http://scihub.org/AJSIR/PDF/2010/3/AJSIR-1-3-573-577.pdf
http://www.ncbi.nlm.nih.gov/pubmed/9699368
http://www.ncbi.nlm.nih.gov/pubmed/9699368
http://www.ncbi.nlm.nih.gov/pubmed/9699368
http://www.ncbi.nlm.nih.gov/pubmed/16501680
http://www.ncbi.nlm.nih.gov/pubmed/16501680
http://www.ncbi.nlm.nih.gov/pubmed/19421645
http://www.ncbi.nlm.nih.gov/pubmed/19421645
http://www.ncbi.nlm.nih.gov/pubmed/20358852
http://www.ncbi.nlm.nih.gov/pubmed/20358852
http://www.ncbi.nlm.nih.gov/pubmed/20358852
http://www.ncbi.nlm.nih.gov/pubmed/12768040
http://www.ncbi.nlm.nih.gov/pubmed/12768040
http://www.ncbi.nlm.nih.gov/pubmed/12768040
http://www.ncbi.nlm.nih.gov/pubmed/25119745
http://www.ncbi.nlm.nih.gov/pubmed/25119745
http://www.ncbi.nlm.nih.gov/pubmed/25119745


Austin J Genet Genomic Res 3(1): id1016 (2016)  - Page - 03

Sarita Agarwal Austin Publishing Group

Submit your Manuscript | www.austinpublishinggroup.com

21. Elmagrpy Z, Rayani A, Shah A, Habas E, Aburawi EH. Down syndrome and 
congenital heart disease: why the regional difference as observed in the 
Libyan experience? Cardiovasc J Afr. 2011; 22: 306-309.

22. Disease: why the regional difference as observed in the Libyan experience? 
Cardiovasc J Afr. 2009; 20: 112-115.

23. Kim MA, Lee YS, Yee NH, Choi JS, Choi JY, Seo K. Prevalence of congenital 
heart defects associated with Down syndrome in Korea. J Korean Med Sci. 
2014; 29: 1544-1549.

24. Vida VL, Barnoya J, Larrazabal LA, Gaitan G, de Maria Garcia F, Castañeda 
AR. Congenital cardiac disease in children with Down’s syndrome in 
Guatemala. Cardiol Young. 2005; 15: 286-290.

25. Al-Aama JY, Bondagji NS, El-Harouni AA. Congenital heart defects in Down 
syndrome patients from western Saudi Arabia. Saudi Med J. 2012; 33: 1211-
1215.

26. Tan M, Xu C, Sim SK, Seow AL, Tan TH, Quek SC. Types and distribution of 
congenital heart defects associated with trisomy 21 in Singapore. J Paediatr 
Child Health. 2013; 49: 223-227.

27. Freeman SB, Taft LF, Dooley KJ, Allran K, Sherman SL, Hassold TJ, et al. 
Population-based study of congenital heart defects in Down syndrome. Am J 
Med Genet. 1998; 80: 213-217.

28. Akbari-Asbagh P, Ghasemi M, Zamani A. Prevalence of congenital heart 
defects in children with Down’s syndrome in Imam Khomeini Hospital, 
Tehran. Iran J Pediatr. 2007; 17: 95-100.

29. Ghosh S, Hong CS, Feingold E, Ghosh P, Ghosh P, Bhaumik P, et al. 
Epidemiology of Down syndrome: new insight into the multidimensional 
interactions among genetic and environmental risk factors in the oocyte. Am 
J Epidemiol. 2011; 174: 1009-1016.

Citation: Asim A, Agarwal S and Panigrahi I. Frequency of Congenital Heart Defects in Indian Children with Down 
Syndrome. Austin J Genet Genomic Res. 2016; 3(1): 1016.

Austin J Genet Genomic Res - Volume 3 Issue 1 - 2016
ISSN : 2471-030X | www.austinpublishinggroup.com 
Agarwal et al. © All rights are reserved

http://www.ncbi.nlm.nih.gov/pubmed/22159317
http://www.ncbi.nlm.nih.gov/pubmed/22159317
http://www.ncbi.nlm.nih.gov/pubmed/22159317
http://www.ncbi.nlm.nih.gov/pubmed/25408587
http://www.ncbi.nlm.nih.gov/pubmed/25408587
http://www.ncbi.nlm.nih.gov/pubmed/25408587
http://www.ncbi.nlm.nih.gov/pubmed/15865831
http://www.ncbi.nlm.nih.gov/pubmed/15865831
http://www.ncbi.nlm.nih.gov/pubmed/15865831
http://www.ncbi.nlm.nih.gov/pubmed/23147879
http://www.ncbi.nlm.nih.gov/pubmed/23147879
http://www.ncbi.nlm.nih.gov/pubmed/23147879
http://www.ncbi.nlm.nih.gov/pubmed/23437783
http://www.ncbi.nlm.nih.gov/pubmed/23437783
http://www.ncbi.nlm.nih.gov/pubmed/23437783
http://www.ncbi.nlm.nih.gov/pubmed/9843040
http://www.ncbi.nlm.nih.gov/pubmed/9843040
http://www.ncbi.nlm.nih.gov/pubmed/9843040
http://ijp.tums.ac.ir/index.php/ijp/article/view/708
http://ijp.tums.ac.ir/index.php/ijp/article/view/708
http://ijp.tums.ac.ir/index.php/ijp/article/view/708
http://www.ncbi.nlm.nih.gov/pubmed/21957181
http://www.ncbi.nlm.nih.gov/pubmed/21957181
http://www.ncbi.nlm.nih.gov/pubmed/21957181
http://www.ncbi.nlm.nih.gov/pubmed/21957181

	Title
	Abstract
	Introduction
	Material and Methods
	Results
	Discussion
	Conclusion
	Acknowledgement
	References
	Table 1
	Figure 1

