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Abbreviations: DS, down’s syndrome; CHD, congenital heart 
defects; AVSD, atrioventricular septal defect

Introduction
Down’s syndrome (DS) is the most common chromosomal 

malformation affecting about 1:700 life born. About half of children 
with Down’s syndrome are born with congenital heart disease.1,2 
CHD is considered to be the most important malformation of 
DS causing morbidity and mortality.3–5 In view of this, cardiac 
and echocardiography assessment of all newborns with Down’s 
syndrome is the standard recommendation e.g., American Academy 
of Pediatrics.6 Previous studies by Freeman and colleagues had shown 
that ethnic differences in the types of CHD in Down’s syndrome do 
exists, with a higher incidence of AVSD in blacks compared to whites 
and Hispanics.7 A study from Guatemala by Vida and colleagues 
has shown that the most common single defect was PDA, found in 
54 of the 189 patients (28.6 %), and followed by VSD in 27.5 %, 
ASD in 12.7 % and AVSD in 9.5 %.8 DS is associated with impaired 
growth.9–12 The growth of DS children with CHD is more significantly 
affected.13,14 In the present study we will describe the incidence and 
the types of CHD in DS children in Sudan as limited data exists about 
this important health issue. We will also look at the association of 
CHD with the nutritional status.

Method
This is a Cross-sectional descriptive study of the spectrum of 

congenital heart defects in infants with DS. All children seen in all the 
Khartoum state neonatal units and children hospitals with a clinical 
diagnosis of DS during the six months study period starting from 
September 2011 were included in the study. Only children less than 
12 months of age were included. Infants known to have congenital 
heart disease were excluded from the study. Verbal informed consent 
was obtained from all the parents. A pre tested questionnaire was filled 
(annex) and all children underwent a detailed clinical examination 
and an echocardiography examination. All the echocardiography 
examination were done by one person using GE vivid 5 (GE Waukesha, 
WI). For the purpose of the study we only included aerodynamically 
significant lesion e.g. Patent Foramen Ovule (PFO), tiny closing PDA 

was excluded. The statistical analysis of this study was performed by 
utilizing statistical software, Statistical Package for Social Sciences 
(SPSS) for Windows 17.0.

Table 1 Shows the distribution of study sample according to the type of CHD

Frequency Percent
AVSD 15 32
VSD 12 26
PDA 8 17
ASD 7 15
Complex 4 8
TOF 1 2
Total 47 100

Results
During the study period 109 infants with a diagnosis of Down’s 

syndrome were seen. Infants were divided into three groups according 
to age. Less than one month 41(37.6%), between one month and six 
months 37(34%) and more than six months up to one year 31(28.4%). 
56 infants were females and 53 were males. The study showed that 
47(43.1%) infants had CHD while 62(56.9%) had no CHD. The 
commonest cardiac lesion was Atrioventricular septal defect (AVSD) 
followed by VSD, PDA and Secondum ASD Table 1, all lesions were 
single and there were no multiple lesions. The nutritional status of 
the study group showed that 46(42.2%) were normal, 62(56.9%) were 
under nourished and one (0.9%) was overweight.

Discussion
The incidence of CHD in DS infants in our population is 43% with 

AVSD the commonest lesion (32%), this is similar to other studies 
conducted in USA and Europe7,15 which showed CHD incidence 
of 43% and 44% respectively. A higher incidence was reported 
by Jaiyesemi & Baichoo16 from Oman showing a prevalence of 
67% with the AVSD as the commonest lesion (32%) followed by 
ASD (29%), PDA (17%) and VSD (14%). In a previous study in 
Khartoum state including 96 children with Down syndrome (age 
2 month-15 years), CHD was diagnosed in 37.5%, the commonest 
lesion were VSD (47%) followed by AVSD (22%), ASD (11%) and 
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Abstract

The aim of this study was to determine the prevalence and the types of congenital heart 
defects (CHD). In children with Down’s syndrome (DS); and to assess the impact of 
CHD on nutritional status. This was a prospective cohort study of infants with DS over 
a six month period starting Sept 2011. CHD occurred in 43.1% of 109 children with DS. 
Atrioventricular Septal defect (AVSD) was found in 32%, Ventricular Septal defect (VSD) 
in 26%, Patent Ductus Arteriosus (PDA) in 17% and Atrial Septal Defect (ASD) in 15% 
of the affected infants. Over all under-nutrition was found in 62 (56.9 %) infants; 87.2% 
were in the CHD group and 33.9% in the group with normal hearts. The presence of CHD 
in children with DS had an influence on their nutritional status. Early recognition of the 
cardiac condition of neonates with DS by screening is justified.
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TOF (5%).17 In another study from Sudan by, CHD was found in 73 
out 80 Down’s syndrome children followed in a cardiac centre, the 
commonest lesion were AVSD in 48% and VSD in 23%; this high 
figures could be explained by the fact that these patients were already 
followed in a cardiac centre.18

Table 2 Shows the Correlation between the nutritional status and presence 
of CHD

Nutritional Status Total
Under 
Nutrition Normal Obese

CHD Yes Count 41 6 0 47
% within 
CHD 87.20% 12.80% 0% 100.00%

% within 
wt/length 66.10% 13.00% 0% 43.10%

% of Total 37.60% 5.50% 0% 43.10%
no Count 21 40 1 62

% within 
CHD 33.90% 64.50% 1.60% 100.00%

% within 
wt/length

33.90% 87.00% 100.00% 56.90%

% of Total 19.30% 36.70% 0.90% 56.90%
Total Count 62 46 1 109

% within 
CHD 56.90% 42.20% 0.90% 100.00%

% within 
wt/length

100.00% 100.00% 100.00% 100.00%

% of Total 56.90% 42.20% 0.90% 100.00%

(P < 0.001)

In our study 62(56.9%) infants were found to have under nutrition 
while 46(42.2%) were normal. 41(87.2%) of Down’s syndrome with 
CHD were under nourished and this confirm that the presence of CHD 
was a major factor in affecting the nutritional status of infants with 
Down’s syndrome (p value of < 0.001) Table 2. This is in keeping with 
several previous studies e.g., Crounk et al.13; Meguid et al.14; Tüysüz 
et al.19 & Bravo-Valenzuela et al.20 All of these studies found that the 
affected age group is mainly the less than three years of age and the 
result of our study is keeping with the previous studies confirming that 
CHD has a detrimental factor in the growth of DS infants. To the best 
of our knowledge this is the first study done in Sudan looking at the 
impact of CHD in Down’s syndrome infants on the nutritional status 
and the incidence of CHD in Down’s syndrome in a younger and a 
homogenous population.

Conclusion
There is a high incidence of CHD among DS children, the 

commonest lesion is AVSD. The prevalence and pattern of CHD in DS 
is similar to studies from the western world .The presence of CHD is a 
detrimental factor for the nutritional status. All children suspected of 
having Down’s syndrome should have a cardiac assessment including 
echocardiography as per international guidelines as soon as possible 
once the diagnosis of Down syndrome is suspected.
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