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Étude des cardiopathies congénitales chez des patients atteints du syndrome de Down en Algérie

RÉSUMÉ La présente étude avait pour objectif de décrire et d’évaluer le type, la fréquence et les caractéristiques des 
cardiopathies congénitales chez des patients atteints du syndrome de Down à Sétif (Algérie). Le syndrome de Down, ou 
la trisomie 21, est le trouble génétique le plus courant au monde. Des données ont été collectées et suivies entre janvier 
2009 et décembre 2013.  L’étude de la consanguinité des parents incluant l’analyse de l’arbre généalogique, une analyse 
chromosomique et un examen clinique, a été réalisée pour tous les cas. Les résultats ont montré que sur 143 cas connus de 
syndrome de Down provenant de centres spécialisés dans la prise en charge de ces patients, 22 (15,4 %; ± 0,06) souffraient 
d’une cardiopathie congénitale et que sur 770  patients atteints d’une cardiopathie congénitale venant des départements 
publics des hôpitaux universitaires de soins maternels et infantiles à Sétif, 88 (10,6 %; ± 2,2)  étaient atteints du syndrome 
de Down. Parmi ces 110  cas, 75 (68  %) souffraient d’une seule anomalie cardiaque tandis que 35 (32 %) avaient plusieurs 
anomalies cardiaques. La cardiopathie congénitale la plus courante était la communication auriculo-ventriculaire. Pour 
conclure, notre étude sera utile pour mettre en évidence la situation actuelle du syndrome de Down ainsi que pour identifier 
la répartition des cardiopathies congénitales à Sétif (Algérie) en vue d’études ultérieures sur le sujet.  

دراسة أمراض القلب الوراثية في مرضى متلازمة داون في الجزائر
خيرة بوصوف، زبيدة زيدي، منيرة عمران، نعيمة حمودي، مليكة مباركي، سيد علي أمالو 

الخلاصــة: هدفــت هــذه الدراســة إلى وصــف وتقييــم نــوع وتواتــر وأنــاط أمــراض القلــب الوراثيــة في المــرضى المصابــن بمتلازمــة داون في مدينــة ســطيف 
ــات ومتابعتهــا مــن  ــع البيان ــة شــيوعاً في العــالم. وقــد تــم تجمي ــات الوراثي ــر الاضطراب ــث الصبغــي 21، هــو أكث ــر. ومتلازمــة داون، أو متلازمــة تثلّ بالجزائ
ــص  ــة، وفح ــا الصبغي ــل للخلاي ــة، وتحلي ــة الأبوي ــة القراب ــق درج ــب لتوثي ــل نَسَ ــري تحلي ــمبر/كانون الأول 2013. وأج ــاني 2009 إلى ديس ــون الث يناير/كان
ــة في  ــا 143 حال ــغ عدده ــة والبال ــة داون المعروف ــالات متلازم ــوع ح ــن مجم ــة )15.4 ± 0.06%( م ــج أن 22 حال ــرت النتائ ــالات. وأظه ــع الح ــري لجمي سري
مراكــز عــلاج متلازمــة داون يعانــون مــن اضطرابــات وراثيــة في القلــب، وأن 88 حالــة )10.6 ± 2.2%( مــن إجمــالي 770 مريضــاً مصابــاً باضطرابــات وراثيــة 
في القلــب جّمعــت بياناتهــم مــن الأقســام العامــة في المستشــفيات التعليميــة لصحــة الأم والطفــل، بمدينــة ســطيف، يعانــون مــن متلازمــة داون. ومــن بــن 110 
حالــة، يعــاني 75 مريضــاً )68 %( مــن تشــوهات قلبيــة أحاديــة و35 حالــة )32 %( مــن تشــوهات قلبيــة متعــددة. وتمثلــت أكثــر اضطرابــات القلــب الوراثيــة 
شــيوعاً في اعتــلال الحاجــز البطينــي. وختامــاً، مــن شــأن هــذه الدراســة توضيــح الوضــع الرهــن لمتلازمــة داون وتحديــد تــوزّع اضطرابــات القلــب الوراثيــة 

في مــرضى متلازمــة داون في مدينــة ســطيف بالجزائــر لإجــراء مزيــد مــن الدراســة بشــأنها.

ABSTRACT This study aimed to describe and evaluate the type, frequency and patterns of congenital heart diseases (CHDs) 
in patients with Down Syndrome (DS) in Sétif, Algeria. Down Syndrome, or trisomy 21, is the most common genetic disorder 
in the world. Data were collected and followed from January 2009 to December 2013. Parental consanguinity documenting 
pedigree analyzing, chromosome analysis and clinical examination were carried out for all cases. Results have shown that 
22 (15.4%; ± 0.06) of the total 143 known cases of DS from DS centres have CHDs and 88 (10.6%; ± 2.2) of the total 770 
patients with CHDs collected from public departments at the child and maternity teaching hospital, Sétif, have DS. Among 
the 110 cases, 75 (68%) have single cardiac abnormalities and 35 (32%) have multiple cardiac abnormalities. The most 
frequent CHDs were Atrioventricular Septal Defect (AVSD). In conclusion, our study will be helpful to demonstrate the 
current status of DS and to identify the distribution of CHD in patients with DS in Sétif, Algeria, for further study.
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Introduction

Congenital heart diseases (CHDs) are 
a leading cause of birth defects (1,2). 
Down syndrome, or trisomy 21, is a 
chromosomal disorder which is often 
associated with morphological and 
structural defects. People with Down 
syndrome are clinically diagnosed by 
the presence of a characteristic pheno-
type. The clinical diagnosis is confirmed 
by chromosome analysis (3). The risk of 
Down syndrome increases with increas-
ing age of the mother (4).

Among all cases of CHDs, 4–10% 
have Down syndrome and 40–50% 
of people with Down syndrome have 
CHDs (5). They are the most common 
cause of death in people with Down 
syndrome in the first 2 years of life 
(6–8). Therefore, echocardiography 
is recommended for early detection 
of CHDs, which may help to prevent 
many complications. Single heart de-
fects are usually found in people with 
Down syndrome but multiple defects 
are also found. In the United States of 
America and Europe, atrioventricular 
septal defect is reportedly the most 
common CHD associated with Down 
syndrome (9–13). In Asian commu-
nities, ventricular septal defect is the 
most common defect (14,15) whereas 
in Latin America, atrial septal defect is 
reportedly the most common defect 
(11,16).

In recent decades, there has been 
a substantial increase in the life expec-
tancy of children with Down syndrome 
in general (17). This increase in life ex-
pectancy is mainly due to the successful 
early surgical treatment of CHD in chil-
dren with Down syndrome (9,17-20).

There have been no previous studies 
about CHDs in patients with Down 
syndrome in Algeria. The aim of this 
study, therefore, was to determine the 
type and distribution of CHDs in young 
patients with Down syndrome in Sétif, 
eastern Algeria.

Methods

Study design, setting and 
participants
This case series study examined the type, 
frequency and patterns of CHDs in 
young people (< 21 years) with Down 
syndrome in Sétif. General health care 
in the area is provided by the Central 
University Hospital, 12 hospitals, 70 
health centres and 320 primary health 
care centres. There are 6 centres for chil-
dren and young people (5–20 years) 
with Down syndrome and other condi-
tions with intellectual disability.

Our study population consisted 
of all Down syndrome patients with 
CHDs in Sétif. Patients were drawn 
from the 6 Down syndrome centres 
and the university hospital. Primary care 
physicians in the other hospitals, health 
centres and primary health care centres 
have not been trained to treat Down 
syndrome patients with CHDs so these 
patient are all referred to these 2 places

The recruitment period spanned 18 
months (January 2009 to June 2010) 
in order to have a large representative 
sample. Patients were followed until 
December 2013. Eligible patients were 
Sétif residents aged < 21 years, and both 
sexes were included. Patients with other 
genetic disorders and Down syndrome 
without CHDS were excluded.

All Down syndrome patients < 21 
years in the 6 Down syndrome centres 
(n = 143) were examined to determine if 
they had CHDs. In addition, all patients 
with CHDs < 21 years at the pediatric 
department of the university hospital 
of Setif (n = 770) were examined to 
determine if they had Down syndrome. 
For comparison, we also included Down 
syndrome patients without CHDs from 
the 6 centres who agreed to participate. 

Data collection
All potential cases underwent full clinical 
assessment including phenotypic fea-
tures that suggested Down syndrome, 
such as hypotonia, brachycephaly, 

small low-set ears, upslanting creases 
and a gap between the first and second 
toes. Those with Down syndrome and 
CHDs, and the Down syndrome paw-
tients without CHDs from the centres 
who agreed to participate had a detailed 
medical history taken of age, sex, con-
sanguinity and family history with spe-
cial emphasis on maternal and paternal 
ages. The diagnosis of Down syndrome 
was confirmed by chromosome analy-
sis and all patients were examined by 
plain chest X-ray, electrocardiogram 
and ultrasound of the heart (2-D echo-
cardiography). The echocardiography 
examination was performed at the car-
diology department using a GE Vivid 3 
ultrasound machine.

Statistical analysis

SPSS, version 16 was used for analysis. 
Descriptive statistics were done and 
data are presented as means and stand-
ard deviations (SD) or proportions.

Ethical considerations

This study was approved by the Uni-
versity Hospital and the Faculty of 
Medicine of Sétif University. Informed 
consent was given by the guardians of all 
the participants; none declined.

Results

Among 143 patients with Down syn-
drome < 21 years at the 6 centres, 22 
(15.4%) had CHDs. Of 770 patients 
with CHDs < 21 years at the paediatric 
department of the university hospital, 
88 (11.4%) had Down syndrome. Thus, 
a total of 110 people < 21 years with 
Down syndrome and CHDs were 
included in the study. In addition, 66 
Down syndrome patients without 
CHDs agreed to participate for com-
parison.

Table 1 shows the demographic 
characteristic of the patients: their ages 
ranged from 3 months to 20 years, with 
a mean age of 4,3 (SD 0.5) years , 60 
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(55%) were male and 13 (12%) had 
consanguineous parents.

The mean ages of the mothers and 
fathers of the patients were 36.6 and 
43.2 years respectively.

Table 2 compares maternal age 
and parental consanguinity of Down 
syndrome patients with and without 
CHDs. Maternal age 40–49 years was 
significantly associated with CHDs in 
Down syndrome patients (P = 0.03) but 
first and second degree consanguinity 
was not (P = 0.12 and 0.1 respectively).

Table 3 show the types of CHD 
among the Down syndrome patients 

with CHDs. Of the 110 patients, 75 
(68%) had a single cardiac abnormal-
ity, while 35 (32%) had multiple car-
diac abnormalities. The most common 
CHDs were atrioventricular septal de-
fect isolated (30%) or combined with 
other cardiac abnormalities (44%), 
ventricular septal defect (17%), atrial 
septal defect (7%) and patent ductus 
arteriosus (6%).

Table 4 shows the distribution of 
atrioventricular septal defect and ven-
tricular septal defect in the Down syn-
drome patients by sex. No significant 
difference by sex was found for either 

atrioventricular septal defect or ven-
tricular septal defect (P > 0.05).

Discussion

Our study confirms some data reported 
by other studies on CHDs in people 
with Down syndrome (13,21). The 
frequency and distribution of CHDs in 
Down syndrome varies with geographi-
cal region (1). Ours is the first study of 
CHDs in patients with Down syndrome 
in a state of Algeria. In our study, the 
prevalence of CHDs was 15.4% among 
the Down syndrome patients aged 
between 5 and 20 years at the Down 
syndrome centres. This may be because 
more deaths occurred in patients with 
Down syndrome and CHDs in the 
absence of early surgery. The frequency 
of CHDs in Down syndrome patients 
observed in our study is less than that 
reported in Korea (57%), Sudan (43%) 
and Oman (57%) (16,22,23). Howev-
er, these studies included infants with a 
mean age of 3 months versus 52 months 
in our study. In the hospital sample, 
among 770 patients with CHDs aged 
between 3 and 48 months, 11.4% had 
Down syndrome, which is similar to the 
prevalence reported in previous studies 
(4–10%) (1,5,21).

Table 1 Demographic characteristics of Down syndrome patients with congenital 
heart diseases

Demographic characteristic No. (n = 110) %

Age groups (years)

< 2 40 36

2–4 37 34

5–14 27 24

15–20 6 5

Mean (SD) (years) 4.3 (0.5)

Sex

Female 50 45

Male 60 55

Consanguinity

Yes 13 12

No 97 88

Table 2 Maternal age and parental consanguinity among Down syndrome (DS) patients with and without congenital heart 
diseases (CHDs)

Variable DS patients with 
CHDs (n = 110)

P-value DS patients without 
CHDs (n = 66)

P-value

No. (%) No. (%)

Maternal age group (years)

19−24 10 (9) 9 (14)

25−29 10 (9) 0.19 4 (6) 0.25

30−34 19 (17) 0.25 7 (11) 0.12

35−39 22 (20) 0.07 17 (26) 0.21

40−49 49 (44) 0.03 29 (44) 0.10

Consanguinity degree

First degree 8 (7) 0.12 6 (9) 0.25

Second degree 5 (5) 0.10 6 (9) 0.24

None 97 (88) 54 (82)

Statistical significance at P < 0.05.
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in Saudi Arabia (57.8%) (24) and other 
countries. (25–29).

We found a statistically significant 
relationship between maternal age 
40–49 years and Down syndrome with 
CHDs; however there was no signifi-
cant difference with mothers ≤ 39 years. 

Our data differ from those reported 
in Korean and Lebanese studies; they 
found that mothers ≥ 35 years old were 
more likely to give birth Down syn-
drome child with a CHD than infants 
with Down syndrome born to mothers 
who were < 35 years of age (15,16).

The most common CHDs in our 
study were atrioventricular septal defect 
isolated or combined with other cardiac 
abnormalities, ventricular septal defect, 
atrial septal defect and patent ductus 
arteriosus. This is similar to findings of 
studies in Europe and the United States 
of America (12,13). However, atrial sep-
tal defect was the most common defect 
reported as in a Korean study (30.5%) 
(16). In Saudi Arabia, ventricular septal 
defect was the most common defect 
(14), while in Singapore patent fora-
men ovale predominated (30).

In the absence of newborn screen-
ing in Algeria, we could only draw pa-
tients from Down syndrome centres 
and the department of paediatrics of 
the university hospital. So our patients 
may not be representative of all Down 
syndrome patients and the prevalence 
found is only therefore an approximate 
figure.

Conclusion

This is the first study to document the 
types, distribution and frequency of 
CHDs in Algerian patients with Down 
syndrome. The most frequent CHD 
diagnosed was atrioventricular septal 
defect. High maternal age appears to 
be a risk factor for CHDs in Down 
syndrome patients in the Algeria popu-
lation. The characteristics of CHDs in 
Down syndrome patients from Sétif are 
similar to those reported worldwide.
Funding: None.
Competing interests: None declared.

Consanguineous marriage is com-
mon in the Middle East and Arab coun-
tries, especially in small and rural areas. 
In the current study, the consanguinity 
rate among the parents of the Down 
syndrome patients with CHDs was 
12%. This differs from the rate reported 
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