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Congenital heart disease (CHD) is among the most commonly diag-
nosed congenital disorders, impacting approximately 0.8 %–1.2 % of
live births worldwide [1]. Among the different types of CHDs, Ventric-
ular Septal Defect (VSD), Atrial Septal Defect (ASD) and Patent Ductus
Arteriosus (PDA) are the most frequent types [1]. Epidemiological
studies indicate that etiology of congenital heart diseases is multifac-
torial, with both genetic and environmental risk factors being implicated
[2]. Our previous study on patients with CHD in Qatar identified cyto-
genetic abnormalities, pathogenic Single-Nucleotide Variants, and some
recessive variants, such as c.884A > G in SMYD6 as potential genetic
factors contributing to CHD [3]. Parental consanguinity is one of the risk
factors that has been associated with occurrence of CHD, especially in
regions where endogamy is a common practice [4]. Consanguineous
marriages are prevalent practices in Arab countries, especially among
first cousins, and are widely accepted and practiced. In this study, we
describe the epidemiologic characteristics of patients with congenital
heart diseases in Qatar and the association between CHD and consan-
guineous marriages using data from the Cardiac Registry Database at
Sidra Medicine.

Data for this study was obtained from the Cardiac Registry Database
at Sidra Medicine that was established July 2019 for research purposes,
in accordance with the Declaration of Helsinki (IRB #1500769) and
informed consent was obtained from each study subject. This study was

approved by the Institutional Review Boards of Sidra Medicine (IRB#
1796639) and Weill Cornell Medicine-Qatar (IRB #1687460) since this
was collaborative research involving the two institutions. Extracted de-
identified information for each subject included nationality, gender,
CHD specific diagnosis, maternal history of diabetes mellitus and history
of parental consanguinity. Diagnosis of CHD in each patient was either
diagnosed prenatally or in infancy, confirmed by an experienced
cardiologist utilizing one or more of the following diagnostic tools:
echocardiogram, cardiac Magnetic resonance imaging (MRI), comput-
erized tomography (CT) angiography, or diagnostic catheterization. All
CHD cases were classified using ICD-10-CM (International Classification
of Diseases, 10th Revision, Clinical Modification). Data was analyzed
using SPSS ® statistical software (Version 27.0, International Business
Machine Corporation ®, 2020).

At the time of data collection for this study, the Sidra Cardiac Reg-
istry Database had data for 85 patients with CHD, channelopathies and
cardiomyopathies collected between July 2019 and October 2022. Out
of the 85 patients, 9 patients were excluded because of having either
cardiomyopathy or channelopathy without CHD. The final sample size
used in the analysis was 76 subjects, which included 43 males (56.6 %)
and 33 females (43.4 %). Most of the subjects (52.6 %) were from the
Middle East and North Africa (MENA) region (excluding Qatar), fol-
lowed by South Asia (30.3 %) and Qatar (14.5 %). The three most
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common CHD types were VSD, ASD, and TGA (Table 1). It is importnant
to note that a significant number of patients in the registry had multiple
CHD types. Majority of patients in this study had other diseases in
addition to the underlying CHD lesion. The pattern of distribution of
CHD types in this study is comparable with findings from previous
studies [3]. At least one comorbidity was present in each of the 62 pa-
tients (81.6 %). The most common comorbidities were circulatory sys-
tem disorders and endocrine diseases.

We explored the association between CHD and parental consan-
guinity in patients who had dequate maternal information on this factor.
Out of the 76 subjects, 32 (55 %) were born from consanguineous
marriages. The higher proportion of consanguinity was found among
CHD patients whose parents are non-Qatari Arabs (52.6 %). Consan-
guineous marriages among Qataris with CHD accounted for 14.5 %.
Patients with CHD born by first-degree cousins accounted for 41.4 %,
while second- and third-degree parental cousins accounted for 12.1 %
and 1.7 % of the patients respectively (Table 2). The highest proportion
of parental consanguinity was found among patients with VSD followed
by PDA. Significant associations were found between parental consan-
guinity and patients with PDA and between first degree consanguineous
marriage and occurrence of congenital heart defects (P< 0.05). Previous
studies have reported that, in populations characterized by a high level
of inbreeding, consanguinity can amplify underlying genetic risk factors,
potentially attributing to the prevalence of recessive components as
causative factors in certain cardiac defects [4,5]. First-degree cousins’
marriage increases the risk for cardiac malformation to 5–8% [6].
Recessive gene mutations may play a role in the causation of CHD in
first-cousin marriages, even though the exact mechanism is not fully
understood [7].

This study also explored the presence of other known risk factors
icluding maternal diabetes mellitus among parents of patients with
CHD. About 38 % of the patients in this study were born to mothers who
had Gestational Diabetes Mellitus, while 6.9 % to mothers with Pre-
Gestational Diabetes Mellitus. No significant statistical association be-
tween CHD and either pre-gestational or gestational diabetes mellitus
was found. Both pre-gestational and gestational diabetes mellitus are

detrimental for the fetus. The first 6–8 weeks of human developmental
are extremely crucial for the cardiac development, and elevated levels of
HbA1c or fasting serum glucose during this time may be associated with
a higher likelihood of CHD in the neonate [8]. Women with pre-existing
diabetes mellitus, therefore, are at a slightly higher risk of giving birth to
newborns with CHD than those with gestational diabetes [8].
Experimental-supported mechanisms by which maternal diabetes mel-
litus alters cardiac development include glucose-mediated disturbances
of left-right patterning, increased apoptosis due to oxidative or other
cellular stress, nitric oxide signaling deficiencies, and alterations of
neural crest cell formation and migration [9,10].

In conclusion, the most common CHD type in this study was VSD
followed by ASD and TGA. The association between subjects born by
first-degree parental cousins and congenital heart defects, was signifi-
cant. Our findings reinforce previous research indicating that consan-
guineous marriages significantly increase genetic risks for offspring due
to the inheritance of identical chromosomal segments from both parents.

This study was limited by small sample size and absence of control
group which prohibited rigorous statistical analyses, potentially
affecting the robustness of our findings.
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Table 1
Subjects’ Demographics.

Gender N %
Male 43 56.6
Female 33 43.4

Nationality
Qatari 11 14.5
Middle Eastern/North African (Non-Qatari) 40 52.6
Southeast Asian 23 30.3
Other 2 2.6

Living status
Living 64 84.2
Deceased 12 15.8

Congenital heart defect types
Ventricular Septal Defect 26 34.2 %
Atrial Septal Defect 24 31.6 %
Transposition of the Great Arteries 17 22.4 %
Patent Ductus Arteriosus 17 22.4 %
Pulmonary Stenosis 17 22.4 %

*Only top five types of CHD are shown. Some patients had>1 CHD type, thus total %
may exceed 100.

Table 2
Parental consanguinity and CHD.

Parental consanguinity and degree. N (%) P value

1st Cousins 24 (41.4) <0.001
2nd Cousins 7 (12.1) 0.072
3rd Cousins 1 (1.7) 0.447
No parental consanguinity 26 (44.8) 0.084
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