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The prevalence and distribution of congenital heart disease in neonates with
Down syndrome in Southeastern Anatolian Region of Turkey
Türkiye’nin Güneydoğu Anadolu Bölgesi’ndeki Down sendromlu yenidoğanlarda konjenital
kalp hastalığı prevalansı ve dağılımı
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Abstract
Aim: The prevalence of congenital heart disease (CHD) was reported as 40-60% in patients with Down syndrome
(DS). As the prevalence and distribution of congenital heart defects in DS varies according to population and
ethnicity, we aimed to investigate CHD in patients with DS in Southeastern Anatolian Region.
Materials and Methods: DS cases who were followed-up in neonatal intensive care unit between 2011 and 2013
were included. An experienced pediatric cardiologist examined all cases by transthoracic echocardiography using GE
Vivid 3 device. Hospital records of all patients were reviewed.
Results: A total of 87 neonates (53 males) were evaluated. The mean age of the presentation was 8.6±5.2 days
(range 0-30 days). The number of patients with CHD was 57 (65.5%); one defect in 37 cases (64.9%), two defects in
16 cases (28%), and three defects together in 4 cases (7%). The distribution of CHD in patients revealed
atrioventricular septal defect (AVSD) in 23 patients (29.8%), ventricular septal defect (VSD) in 22 patients (28.5%),
secundum atrial septal defect in 18 patients (23.3%), patent ductus arteriosus in 11 patients (14.2%), and tetralogy of
Fallot in 1, univentricular heart in 1, and intermittent aortic arc in 1 patient.
Conclusion: To the best of our knowledge, this is the first study performed only on neonates with DS. The most
common defect was AVSD although incidence of VSD was higher than expected. Performing CHD screening during
neonatal period is more reliable in patients with DS. The variation in the prevalence and distribution of CHD indicates
regional and ethnic variability among patients with DS.
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Öz
Amaç: Down sendromlu (DS) hastalarda konjenital kalp hastalığı (KKH) sıklığı %40-60 arasında değişmektedir.
Down sendromlu hastalarda KKH sıklığı ve dağılımı toplumlara ve etnik kökene göre farklılık gösterebildiğinden bu
çalışmada, Güneydoğu Anadolu Bölgesi’nde DS olan yenidoğanlarda KKH sıklığını ve dağılımını incelemeyi amaçladık.
Gereç ve Yöntem: Çalışmaya 2011-2013 yılları arasında yenidoğan yoğun bakım ünitesine izlenen DS olgular
alındı. Deneyimli pediyatrik kardiyolog, tüm olguları GE Vivid 3 cihazı ile transtorasik ekokardiyografi ile incelendi.
Tüm hastaların hastane dosyaları değerlendirildi.
Bulgular: Çalışmaya 53’ü erkek toplam 87 yenidoğan alındı. Olguların yaş ortalaması 8.6±5.2 gün (0-30) idi. Elli yedi
olguda (%65.5) KKH saptandı; 37 olguda (%64.9) tek defekt, 16 olguda (%28) iki defekt, 4 olguda (%7) ise üç defekt
birlikte bulundu. Defekt sıklığı olarak 23 (%29.8) atrioventriküler septal defekt (AVSD), 22 (%28.5) ventriküler septal
defekt (VSD),18 (%23.3) sekundum atriyal septal defekt, 11 (%14.2) patent duktus arteriosus, 1 Fallot tetralojisi, 1 tek
ventrikül ve 1 kesintili aortik ark saptandı.
Sonuç: Bilgilerimize göre, yenidoğan döneminde DS hastalarda yapılan ilk çalışmadır. AVSD en sık görülen defekt
olmakla beraber VSD beklenenden daha yüksek bulundu. DS hastalarda KKH taramasının yenidoğan döneminde
gerçekleştirilmesi daha güvenilirdir, KKH sıklığı ve dağılımının varyasyonu bölgesel ve etnik farklılıklar
göstermektedir.
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Introduction
The prevalence of congenital heart defects in patients
with Down syndrome (DS) has been reported as 40-60%
(1,2). The most common pathology is atrioventricular
septal defect (AVSD) (3). However, studies performed in
different populations indicated a wide variability in the
distribution of congenital heart defects. While the most
prevalent pathology in the western countries is AVSD,
ventricular septal defect (VSD) has been reported as the
most common congenital heart defect in the Asian
societies (3,4). In the present study, we aimed to
investigate the prevalence and distribution of congenital
heart defects in neonates with Down syndrome (DS) in
Southeastern Anatolian Region of Turkey.
Materials and Methods
In the study, we included 87 cases at the age of 0-30
days with DS stigmata who admitted to Diyarbakır
Children’s Diseases Hospital between 2011 and 2013.
Data were retrospectively collected from the hospital
records. All patients were screened for congenital heart
disease (CHD) in pediatric cardiology clinic. Down
syndrome diagnosis was confirmed by karyotype
analysis from peripheral blood samples. All cases were
examined by transthoracic echocardiography using GE
Vivid 3 device by an experienced pediatric cardiologist.
AVSD was described as complete in the presence of
inlet VSD and primum atrial septal defect (ASD) with a
single atrioventricular (AV) valve, and incomplete in the
presence of primum ASD with two valves without an
interventricular shunt (4-5). The cases found to have
patent ductus arteriosus (PDA) within the first three days
of life, were re-examined two weeks later.
Statistical analyses were performed using SPSS 16.0 for
Windows statistical software. Data was presented as
mean±SD. Ratio were compared using chi-square test.
A p value <0.05 was considered statistically significant.
Results
A total of 87 neonates (53 males) were enrolled in the
study. The mean age of the presentation was 8.6±5.2
days (range 0-30). Echocardiographic evaluation
showed CHD in 57 out of 87 cases (65.5%) from whom
37 cases (64.9%) had one, 16 cases (28%) had two, and
4 cases (7%) had three defects. There was no
statistically significant difference between the frequency
of CHD in females (73.5%) and males (60.4%)
(p=0.208). In total, 77 congenital heart defects were
detected in 57 cases. The most prevalent CHD was
AVSD (n=23; 29.8%) followed by VSD (n=22; 28.5%),
secundum ASD (n=18; 23.3%) and PDA (n=11; 14.3%)
(Table-1).
Discussion
Down syndrome is the most common chromosomal
abnormality occurring in neonates with an incidence of
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1/660 (5). Congenital heart defects have been reported
at a rate of 40-60% (3,6). Association of CHD is one of
the most important predictive factor affecting morbidity
and mortality in these patients (5). AVSD has been
reported as the most common congenital heart defect in
children with DS (3). On the other hand, studies reported
that prevalence and distribution of CHD among children
with DS varies by regions and ethnic groups (3-5). The
studies from western countries reported AVSD as the
frequent defect in DS (3). The studies performed in the
US reported CHD prevalence as 44-48% in DS. In these
studies, prevalences of four common congenital defects
were informed as AVSD (38.8-60%), VSD (15.6-35%),
secundum ASD (9.6-28.6%) and tetralogy of Fallot (TOF)
(3-7.3%) (4,6,7). In the studies from Europe, the prevalence
of CHD was 44.6%, and AVSD was the predominant defect
with a prevalence of 41.9-59%.
Table-1. Distribution of congenital heart disease in patients
with Down syndrome*.
Defect type

n

% of
cases

% of
defects

AVSD

23

40

29.8

VSD

22

38.5

28.5

ASD secundum

18

31.5

23.3

PDA

11

20

14.2

TOF

1

UVH

1

IAA

1

* AVSD: Atrioventricular septal defect, VSD: Ventricular septal defect,
ASD: Atrial septal defect, PDA: Patent ductus arteriosus, TOF: Tetralogy
of Fallot, UVH: Univentricular heart, IAA: Intermittent aortic arc

The prevalence of CHD in Asian countries differed between
46.4 to 65.5% (Table-2). In contrast to the western
countries, the most prevalent pathology is VSD in Asian
countries with the rates of 39.2-52.9% (3). The prevalence
of AVSD in Asian countries decreases to 11.8-22%,
whereas secundum ASD and TOF were found as 1123.4% and 3.5-13.4%, respectively (3,8,9). In a study
reporting a large cohort of 385 patients from Singapore,
PDA was reported as the second most common lesion
preceded by VSD with a rate of 34.3% (3). However,
secundum ASD was informed to be the most common
defect with the prevalence of 40% in Latin America (10).
The only study conducted on the prevalence and
distribution of CHD in Turkish patients with DS was
reported by Nisli et al. (5). In this largest cohort assessing
CHD in DS patients, Nisli et al. evaluated 1042 cases with
DS and reported the prevalence of CHD as 39.5%. Single
defect was detected in 77.6% of the cases, and the others
were found to have multiple defects. Besides, AVSD was
the most common pathology followed by secundum ASD
and VSD, and there was a remarkable low rate of TOF
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that was detected in only two cases (1/160) in this study

(Table-2).

Table-2. A Summary of Studies Evaluating the Congenital Heart Defects in Down Syndrome*.

Study period

Current
study

Nisli et al.
2008
Turkey

Tan et al.
2013
Singapore

Hoe et al.
1990
Malaysia

Hijii et al.
1997
Japan

Freeman et al.
1998
USA

Stoll et al.
1990
France

Pradat
1992
Sweden

2011-2013

1994-2007

1996-2010

1986-1987

1971-1994

1989-1995

1979-1987

1981-1986

Number of cases (n)

87

1042

588

34

373

227

139

167

Cases with CHD (%)

65.5

39.5

65.5

50

46.4

44

44.6

-

Types of CHD (%)
AVSD

29.8

34.2

15.6

11.8

22

45

41.9

59

VSD

28.5

16.5

39.2

52.9

45.1

35

29

31.7

Sec. ASD

23.3

16.7

23.4

0

11

26

N/A

N/A

* CHD: Congenital heart disease, AVSD: Atrioventricular septal defect, VSD: Ventricular septal defect, ASD: Atrial septal defect.

To the best of our knowledge, the present study is the
first study including only neonates with DS. The
prevalence of CHD in our study (65.5%) was extremely
higher than the rate in the study published by Nisli et al.
from Turkey, and studies from western countries such as
US and Europe (Table-2). However, it was similar to the
prevalence reported in the study from Singapore (3). In
addition, the distribution of CHD revealed a similar rate
of AVSD (29.8%) and VSD (28.5%) in our study whereas
ASVD was predominant in western countries and in the
study of Nisli et al., and VSD was predominant in Asian
countries (5). We detected TOF in one patient which was
similar to Nisli et al. (5). These results suggested a
marked variability in the prevalence and distribution of
CHD in DS arising from ethnic and regional differences.
On the other hand, it is well known that patients with DS
have higher rates of morbidity and mortality compared to
the general population (11). In the presence of CHD,
relative mortality risk depending on age differed from 1.5
to 5.8 in patients with DS (12). Therefore, we suggest
that investigating the prevalence of CHD during the
neonatal period could be more reliable and provide more

accurate results in patients with DS. This could also
explain the marked variations between the prevalence of
CHD in the present study and the study of Nisli et al. that
were performed in children with DS in Turkey. In
addition, our study was performed in the part of Turkey
where Kurdish population was the largest ethnic
subgroup with a high rate of consanguineous marriage.
Thus, apart from DS, other genetic causes influencing
congenital heart defects may play a role in the high
prevalence in our study. A disadvantage of performing
CHD screening in neonatal period could be high rate of
false positivity due to physiological PDA. Thus, we
strongly recommend that cases diagnosed with PDA
especially in the first three days of life should be reexamined later (13-14).
Conclusion
CHD prevalence among patients with DS varies by
regions, ethnicity and time of evaluation. Our study is the
first investigation performed in neonates with DS in the
Southeastern Anatolia Region of Turkey. Further studies
including larger number of patients are required to
confirm the exact prevalence and distribution of CHD in
DS in this region.
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