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ABSTRACT 

Congenital heart disease (CHDs) -whether it is associated with 

pulmonary hypertension (PH) or not- is the most common malformation in 

children. It is an important cause of infant mortality, long term morbidity and 

disability.  

Aim of the study is to assess the role of some genetic and environmental 

risk factors in patients with CHDs associated with PH. 

Subjects and methods: A case-control study was conducted and included 

3 groups of cases; 37 patients with CHDs associated with PH, 37 patients 

with CHDs and 37 children without any congenital malformations were taken 

as a control group. The following clinical information was collected through 

predesigned questionnaires: maternal age at conception; parental 

consanguinity; maternal gestational diabetes (DM) and hypertension, adverse 

reproductive history (abortions and still births); and maternal environmental 

tobacco smoking (ETS) and deficient folic acid intake during pregnancy. 

Cytogenetic study for patients in the first and second groups of cases was 

carried out. 

Results: Chromosomal abnormalities were detected in 13.5% of patients 

with CHDs associated with PH and 10.8% of patients with CHDs. Maternal 

age, adverse reproductive history, maternal gestational DM and hypertension 

were not found to be significantly associated with congenital heart diseases in 

this study, while parental consanguinity, low maternal education level, 
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maternal ETS and deficient folic acid intake during pregnancy were 

significantly associated with CHDs. 

Conclusion: It is crucial to make proper decisions and implement policies 

for lowering consanguineous marriages and provide proper pre-marital 

counseling and improving antenatal care to control the cases of CHDs. 

Key words: CHDs, PH, risk factors, adverse reproductive history, DM, ETS. 

 

INTRODUCTION 

CHDs are one of the most prevalent and serious birth defects, and are the 

leading causes of birth defects-associated morbidity and mortality (Reller et 

al., 2008; Gilboa et al., 2010). Many studies in developed countries have 

estimated that approximately 40 to 100 per 10000 live births suffer from 

CHD (Reller et al., 2008; Zhang et al., 2011).  

The etiology of most CHDs is not fully elucidated; only around 15% of 

CHDs can be attributed to a known cause (Botto and Correa, 2003; Mone et 

al., 2004). Approximately 5–10% of CHDs are associated with chromosomal 

abnormality, 3–5% can be linked to defects in single genes, and about 2% are 

attributed to known environmental factors (Botto and Correa, 2003). It is 

difficult to establish the role of a single factor, because in many cases, the 

cause of a defect is believed to be multifactorial (Lin and Ardinger, 2005), 

including environmental teratogens with genetic and chromosomal conditions 

(Botto and Correa, 2003; Pei et al., 2017). Most of the causes of these defects 

occur within the fetal–placental–maternal “environment” and any of the 

environmental factors may affect the woman before pregnancy or during fetal 

development (Lin and Ardinger, 2005).  

Pulmonary hypertension (PH) is a severe vascular disease of the lungs 

leading to increased pulmonary artery pressure and eventually to death from 
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right ventricular failure. The prevalence is estimated between 15 and 26 cases 

per 1 million people in Europe (Archer et al., 2010; Simonneau et al., 2013). 

PH is associated with CHDs in approximately 18% of patients with PH. 

Patients with aorto-pulmonary window and AVSD (atrioventricular septal 

defects) have the highest risk of developing PH, while other CHDs associated 

with PH are aterial septal defects (ASD), ventiricular septal defects (VSD), 

truncus arteriosus (TA), persistent ductus arteriosus (PDA), double inlet left 

ventricle (DILV), double outlet right ventricle (DORV) and univentricular 

heart (Barst et al., 2014).  

It is important to better understand the etiological factors (genetic and 

environmental) for these malformations, especially the modifiable ones, being 

a crucial step leading to proper strategies for prevention. This research work 

aimed at analysis of some genetic and environmental risk factors in a selected 

group of patients with CHDs associated with pulmonary hypertension. 

 

SUBJECTS AND METHODS 

Setting:- 

The study has been carried out at the Clinical Genetics Clinic at Medical 

Centre of Excellency and the Cytogenetic department at National Research 

Centre (NRC), Egypt. 

Study design and population:- 

A case control study has been conducted between December 2014 and 

April 2017 and included three groups of cases that were nearly matching; the 

first group was a selected group (37) of patients with CHDs associated with 

PH, the second was a group of (37) patients with CHDs. A control group of 
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children (37) without any congenital malformations have been randomly 

chosen from Helwan general hospital outpatient clinic.  

Inclusion criteria:- 

Any patient with CHDs associated with PH (syndromic or non 

syndromic), aged between 1 day to 18 years and of both sexes has been 

included in the first group of cases. 

Ethical considerations:- 

Approval for the study has been obtained from the NRC (National 

Research Centre) ethical committee. Each patient’s guardian has received full 

information about the aim and procedures of the study and those who freely 

consent to participate have been asked to sign the relevant form to indicate 

their consent before enrollment in the study.  

Data collection:- 

An evaluation form was completed by clinical geneticists for each patient 

participating in the study. This was carried out through direct interviews with 

patients and their parents for complete clinical genetic evaluation. 

Using a pre-designed unified and structured questionnaire (Gładki et al., 

2015); maternal socio-demographic information, relevant medical history and 

possible risk factors exposure have been recorded. The latter had been 

included: maternal age at conception, parental consanguinity, adverse 

reproductive history (abortions and stillbirths), maternal ETS, maternal 

disease (diabetes and hypertension) and deficient folic intake during 

pregnancy.  
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Cytogenetic studies:- 

Conventional cytogenetic studies were performed on peripheral blood 

lymphocyte culture using the standard protocol with modifications (Verma 

and Babu, 1995). A total of 25 well banded metaphase plates were analyzed 

and karyotyped according to the International System for Human Cytogenetic 

Nomenclature (ISCN 2016).  

Data analysis:- 

Data were analyzed using the statistical package for social sciences 

(SPSS) for Windows version 23. Analysis of variance employing the two-

tailed student and Chi square tests were used for evaluation of data, statistical 

significance was set at 0.05. 

 

RESULTS 

This research work studied three groups of cases; the first group was 

patients with CHDs associated with PH (n = 37; 22 females and 15 males), 

the second group was those patients with CHDs (n = 37; 14 females and 23 

males) and the third one was a group of children (n = 37; 21 females and 16 

males) who did not have any congenital malformations.  

Chromosomal analysis was performed for the patients of the first and 

second groups of cases and the results were as follow and summarized in 

table1. 

The first group of cases (CHDs-PH): Chromosomal abnormalities were 

detected in five patients (n=5; 13.5 %) while thirty-two (32) cases showed 

normal karyotypes (46,XX - 46XY) and described as follows. One female 

patient shows trisomy 21 (Down syndrome); 47,XX,+21 and two male 
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patients with trisomy 18 (Edwards syndrome) (47,XY,+ 18). Another female 

patient showed abnormal karyotype; 46,XX,add18q23 represented to the 

clinic with CHD, pulmonary hypertension and dysmorphic features including 

large protruded tongue, depressed nasal root, hypertelorism, microtia and low 

set ears. Karyotyping of both parents showed normal results (46,XX – 

46,XY). furthermore a female patient with structural chromosomal 

abnormality; 46,XX,del(4)(p16.3) represented to the clinic with CHD with 

PH, dysmorphic features including frontal bossing, low set ears, sparse hair 

and  high arched palate and her brain MRI showed agenesis of corpus 

callosum. Karyotyping of the parents was normal (46,XX- 46,XY). 

The second group of cases (CHDs); chromosomal abnormalities were 

observed in four cases (10.8 %) while thirty-one (33) cases showed normal 

karyotypes (46,XX - 46,XY) and the abnormalities were as follows. A female 

patient with trisomy 18 (Edwards syndrome) (47,XX,+18) who represented 

with CHD, dysmorphic features and failure to thrive. Another female patient 

with 46,XX,del(5)(p15) represented to the clinic with CHD and dysmorphic 

features and karyotyping of the parents were normal. A male patient with 

46,XY,r(18)and normal karyotypes of the parents represented with CHD and 

dysmorphic features.  

This study has evaluated the frequency and types of chromosomal 

abnormalities identified in patients with congenital heart diseases associated 

with PH versus those with CHDs and found no significant difference among 

both groups (p-value=0.6) as chromosomal abnormalities were observed in 
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13.5% of patients with CHD-PH versus 10.8 % in cases with CHDs and the 

overall frequency of chromosomal abnormalities was 12.1%. 

Table (1): Summary of chromosomal abnormalities and the associated 

clinical features reported in this study. 

Pt. 

no. 

CHDs with Pulmonary 

hypertension Pt.

no. 

CHDs 

Clinical 

features 
Karyotype Karyotype 

Clinical 

features 

1 Mongoloid 

facies 

47,XX,+21 1´

& 

2´ 

47,XX,+18 dysmorphic 

features  

failure 

to thrive 

2 & 

3 

Dysmorphic 

features 

47,XY,+18 3´ 46,XX,del(5) 

(p15) 

Dysmorphic 

features 

4 dysmorphic 

features   

corpus 

callosum 

agenesis 

46,XX,add18q23 4´ 46,XY,(r)(18) Dysmorphic 

features 

Delayed 

milestones 

5 dysmorphic 

features 

46,XX,del(4) 

(p16.3) 

   

 

This work had evaluated some maternal and peri-natal risk factors in 

patients of the first two groups after excluding those with chromosomal 

abnormalities (cases that have definite cause) using the third group of 

participants (children without any congenital malformations) as a control 

group and no association of CHDs (both groups 1 and 2) with maternal age, 

adverse reproductive history, maternal diabetes mellitus and hypertension but 

parental consanguinity, low maternal education level, ETS and deficient 

intake of folic acid during pregnancy were significantly associated with 

cardiovascular malformations. These results have been summarized in table 2 

and data are represented in the table as n and (%) or mean ± SD. Two-tailed 
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student test (T) was used for comparison of numerical data and Chi square 

(χ
2
) for the descriptive data.  

Table (2): Maternal and some peri-natal risk factors for children with CHDs 

with normal karyotype 

Risk factor 
CHDs 

(n=33) 

CHD-PH 

(n=32) 

Total cases 

of CHDs 

(n=65) 

Normal 

control 

(n=37) 

P- value 

Consanguinity 18 (58.06%) 
19 

(59.3%) 

37 

(58.7%) 

12 

(32.4%) 

0.05 

χ2=3.963 

Maternal age 27.9±6.1 26.3±5.2 26.8±5.2 25.9±5.5 
0.6 

T=0.470 

Low maternal 

education level 

26 

83.8% 

25 

78.1% 

51 

80.9% 

9 

24.3% 

0.000 

χ2=27.331 

Still birth 
2 

6.4% 

1 

3.1% 

3 

4.7% 

2 

5.4% 

0.6 

χ2=0.245 

Abortion 
7 

22.7% 

12 

37.5% 

19 

30.1% 

9 

24.3% 

0.9 

χ2=0.004 

DM 1 (3.5%) 1 (5.2%) 2 (4.2%) 4(13.3%) 
0.2 

χ2=1.845 

Hypertension 1 (3.2%) - 1 (1.5%) 3(10.8%) 
0.7 

χ2=0.186 

ETS 15(48.3%) 26(81.2%) 41(65.07%) 9(24.3%) 
0.000 

χ2=20.858 

Deficient intake 

of folic acid 
5(16.1%) 13(40.6%) 18(28.5%) 3(8.1%) 

0.000 

χ2=27.715 

 

DISSCUSION 

CHDs with PH are one of the most prevalent causes of morbidity and a 

major source of pediatric mortality around the world (Bernier et al., 2010). In 

recent years researchers declared various factors for developing this disease; 

generally, they divide these factors into two categories of environmental and 

genetic ones. Considering the fact that these factors could be different in 
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various regions, it is crucial to conduct studies on our population to identify 

the contributing factors for developing the disease. 

This research work included three groups of cases; the first group was 

patients with CHDs with PH (n=37; 22 females and 15 males), the second 

group was those patients with CHDs (n=37; 14 females and 23 males) and the 

third one (n= 37; 21 females and 16 males) was a group of children who did 

not have any congenital malformations.  

Reviewing the literature and identified many studies which evaluated the 

frequency and types of chromosomal abnormalities reported in patients with 

congenital heart diseases (whether associated with PH or not) (Meberg et al., 

2000; Bosi et al., 2003; Calzolari et al., 2003; Harris et al., 2003; Amorim et 

al., 2008; Dadvand et al., 2009; Hartman et al., 2011; Trevisan et al., 2013). 

The frequency of chromosomal abnormalities identified in this study was 

(13.5%) in patients with CHDs associated with PH, 10.8% in patients with 

CHDs and the overall frequency reported was 12.1% and these results were 

similar to that found in the studies by Harris et al., 2003, Amorim et al., 2008 

and Trevisan et al., 2013 who found rates of 12.9-23.1%. But differences 

observed in relation to the study by Meberg et al., 2000, Bosi et al., 2003, 

Calzolari et al., 2003, Dadvand et al., 2009 and Hartman et al., 2011 who 

found rates of 3-12.1%. These were characterized by having distinct samples, 

both regarding the number and the clinical criteria of their patients.  

The frequency of structural abnormalities detected in our study was 5.4% 

in groups 1 and group and this is consistent with most other studies (4.2 to 

16.7%), differing only in relation to Ferencz et al., 1997, who found a little 

bit lower frequency (4.4%), however this study was the oldest. 
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Regarding the numerical aberrations; full trisomy of chromosome 18 was 

the most frequent chromosomal abnormality detected in this study as it was 

reported in group 1 (2 patients) and recurrent among patients of group 2 (2 

patients). Trisomy 18 was first reported by Edwards et al in 1960 and known 

also as Edwards syndrome which is characterized by broad clinical features 

with more than 130 different clinical presentations have been already 

described in literature (Cereda and Carey, 2012). CHDs have been described 

in around 80-100% of patients with Edwards’s syndrome and the most 

frequently reported defect is VSD (Cereda and Carey, 2012) and this is 

consistent with this study as VSD was present in two patients with trisomy 

18. Trisomy 21 or Down syndrome is the most frequent numerical 

chromosomal abnormality described in literature and CHDs reported in 40-50 

% of the cases and it was detected in one patient (CHD with PH) in this study 

as we did not target the cases of Down syndrome. 

Regarding the structural abnormalities reported in this study; deletion of 

4p16 (group 1), deletion of chromosome 5p15 (group 2) have been well 

documented as syndromes that presented with CHDs. Deletion 4p16 which is 

known as Wolf-Hirschhorn syndrome presents with cardiac defects in around 

30-50% of cases and most frequent defects described is ASD and VSD 

(Battaglia et al., 1999) and this is consistent with findings of this study. 

Chromosome 5p15 deletion is known as Cri du chat syndrome in which 

CHDs are present in 30% of cases (Hills et al., 2006).  

Despite the many advanced technologies in cytogenetics that emerged in 

recent years with the development of molecular techniques, such as 
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fluorescent in situ hybridization (FISH) and array comparative genomic 

hybridization (aCGH), karyotyping remains a crucial and basic tool in genetic 

evaluation (Smeets, 2004). In this country, it is one of the few tests available 

for genetic evaluation of patients with congenital malformations. Despite its 

limitations in detecting small chromosomal rearrangements such as 

microdeletions or microduplications, the frequency of chromosomal 

abnormalities detected by karyotyping in patients with congenital heart 

disease is remarkable. Thus, clinicians, especially those working in pediatric 

cardiology field, should be aware of the implications that karyotype can 

bring, both for the diagnosis, treatment and prognosis of these patients, as 

well as for genetic counseling of their families. 

Many previous studies have indicated that 70-85% of the cases of CHDs 

with PH are due to complex interaction between genetic and environmental 

factors (Botto and Correa, 2003), but the knowledge regarding the 

environmental risk factors and other risk factors for CHD with PH and the 

combined effect of genetic and environmental factors is still limited (Jenkins 

et al., 2007; Oyen et al., 2009).  

This study analyzed some maternal conditions and peri-natal risk factors 

in the patients of CHDs (groups 1 and 2 in relation to the control group) after 

excluding those with ascertained genetic cause (chromosomal abnormality) to 

evaluate their association with the disease. Of these factors maternal age, 

abortions, still-births, maternal gestational diabetes mellitus and hypertension 

were not associated with a significant risk of CHDs (in both groups 1and 2), 

while consanguineous marriage, low maternal educational level, ETS and 

deficient intake of folic acid were significant risk factors. 
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Regarding the maternal age; this study found no significant association 

with CHDs. There is controversy as mentioned in many studies like the BWIS 

(Baltimore Washington Infant Study) which reported that maternal age was 

not associated with non-genetic congenital heart defects (Ferencz et al., 

1997), similarly Fung et al., 2013, Ma et al., 2014, Shi et al., 2015 and Liu et 

al., 2018 but analysis of non-chromosomal birth defects of the Metropolitan 

Atlanta Congenital Defects Program from 1968 to 2000 found associations of 

advanced maternal age (35 to 40 years) with an increased risk of all heart 

defects (Matalon et al., 2003), similarly other studies by Reefhuis and 

Honein, 2004. 

Similarly another controversial issue; the history of abortions and 

stillbirths in previous pregnancies which have not been found to be associated 

with CHDs in this study and that was also reported by Liu et al., 2018 but Shi 

et al., 2015 has found significant relationship between history of abortions 

and stillbirths and the development of CHDs.   

This study observed that maternal DM and hypertension were not 

significantly associated with CHDs. In regard to maternal gestational DM; 

there have been reports found association with maternal pregestational and 

less consistently with gestational diabetes (Ferencz et al., 1997; Sharpe et al., 

2005). The associations with gestational diabetes are hypothesized to be due 

to inclusion of a group of women with previously undetected type 2 diabetics 

among those classified as having gestational diabetes (Sheffield et al., 2002), 

similarly Fung et al., 2013 and Ma et al., 2014 found no significant 
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relationship between gestational diabetes and CHDs and they also reported no 

significant association of CHDs with maternal hypertension.  

In respect to deficient folic acid intake; this study detected significant 

association with CHDs; supportive evidence from meta- analysis studies of 

the Hungarian randomized trial on birth defects which evaluated the 

possibility that peri-conceptional intake of folic acid may reduce the risk of 

CHDs (including those with PH) in offspring, similar to the known risk 

reduction for neural tube defects seen with folic acid (Jenkins et al., 2007). 

Findings from similar studies have been generally supportive but not 

conclusive (Werler et al., 1999; Shi et al., 2015). Additional studies are 

required to determine whether the association of CHDs with folic acid can be 

corporated in large population based studies, potential confounders such as 

maternal age and diabetes can be taken into consideration. 

This study observed that the exposure to ETS during pregnancy among 

CHDs mothers was higher than the normal control group. This finding is 

consistent with a study carried out in Italy showing increased CHDs in 

children whose fathers were smokers (Cresci et al., 2011). Another case-

control study conducted in Lithuania (Kuciene and Dulskiene, 2010) showed 

paternal smoking was associated with increased exposure to ETS, and a more 

recent study by Liu et al., 2018 have found supportive evidence that maternal 

ETS was significantly associated with CHDs. 

ETS is an important public health problem in Egypt and it is estimated 

that Egypt is one of 15 countries worldwide with a heavy burden of tobacco 

related illness and according to WHOs 2013 standardized estimates of 

smoking prevalence; 40.5% of men, 0.3% of women and 20.3% of Egypt’s 
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overall population are daily tobacco smokers (Loffredo et al., 2015). Of 

current male smokers around 50% are aged between 25 – 44 years suggesting 

a large proportion of their wives of similar ages would be exposed to ETS if 

they get pregnant. 

This study observed that low socio-demographic indicators such as low 

maternal education level was significantly associated with CHDs. This 

finding was consistent with the hypothesis that low socioeconomic status is 

associated with higher odds of CHDs (Rogers et al., 1998). As Yang et al., 

2008 have stated that education reflects a person's ability to access and 

interpret health related information and the conditions that affect health, 

living condition, medical care and lifestyle, similar findings were observed in 

a study carried out by Liu et al., 2018. 

These findings provide insight in identifying modifiable risk factors in 

vulnerable populations, and the need to plan evidence-based interventions for 

pregnant women and their partners to reduce the burden of CHDs, 

particularly for those with low socioeconomic status. 

Furthermore results of this study indicated that the parental consanguinity 

was an important risk factor for CHDs as higher proportion of 

consanguineous marriages among patients with CHDs (associated with PH or 

not) in comparison to the control group. This finding is consistent with the 

majority of studies which supports the relationship between consanguineous 

parentage and CHDs in the offspring as in Becker et al., 2001 who found 

significant association between first cousin marriage and congenital heart 

defects, another study have been carried out by Nabulsi et al., 2003 who 
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analyzed a number of demographic parameters in their case group for 

example gender, age, education level and they reported that consanguinity 

could lead to segregation of autosomal recessive genes and so concluded the 

potential role of a multifactorial etiology in CHDs, similarly, Chehab et al., 

2007 and Dev et al., 2016. However, a study by Fung et al., 2013 found no 

association between consanguineous marriage and CHDs in the off springs 

however this may be attributed to ethnic diversity in Ontario. This finding 

should raise our attention to the significance of premarital counseling and 

avoiding consanguineous marriages via public health education so declining 

the rates of CHDs in our population. 

 

CONCLUSION 

In summary, this study is focusing on the increasing burden of genetic 

and environmental risk factors for CHDs (associated with PH or not) in the 

current era as evidence emerged of multi-factorial etiology of CHDs. It 

highlights a growing need for better surveillance for CHDs both antenatally 

and postnatally, routine ascertainment and counseling regarding 

environmental exposures during pregnancy, routine family history in all 

affected pregnancies, and better genetic screening technology. Public health 

advocacy measures to reduce environmental risk especially for modifiable 

factors like smoking, consanguineous marriage and low educational level are 

important. Consideration should be given to routine antenatal screening for 

CHDs in women with multiple risk factors including advanced maternal age, 

preexisting maternal conditions and maternal exposure to known teratogens. 

Ultimately, this knowledge can be used for early prevention, early risk 
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stratification, and the development of targeted diagnostics and therapies to 

reduce the health and economic burden of CHDs associated with PH.  

 

RECOMMENDATION 

This study has recommended performing a population based study 

among the Egyptian infants with congenital heart defects to assess the role of 

genetic and environmental factors in development of the disease. 

 

Fig. (1): GTG banded karyotype showing a case of 46,XX,del(5)(p15) 
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Fig. (2): GTG banded karyotype showing a case of 47,XX,+21 
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Fig. (3): GTG banded karyotype showing a case of 46,XX,+18 
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Fig. (4): GTG banded karyotype showing a case 46,XX,del(4)(p16) 
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Fig. (5): GTG banded karyotype showing a case of 46,XX, add(18)(q23) 
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فى المرضى المصابين    ةالبيئىيم بعض عوامل الخطوره الوراثيه و تقي
 مراض الق لب الخلقيه المصحوبه بارتف اع فى ضغط الشريان الرئوىأب

                        [4] 
 د اللهسالى غريب عب -(2)امال محمد -(2)منى الروبى -(1)مصطفى رجب

  المركز القومى للبحوث( 2 مسعين ش ةجامع، معهد الدراسات والبحوث البيئيه( 1
 

 المستخلص
هو ( سواء كان مصحوبا بارتفاع ضغط الدم فى الشريان الرئوي أم لا)يعد مرض القلب الخلقي 
 . طويلوهو سبب مهم لوفيات الرضع، والاعتلال على المدى ال. التشوه الأكثر شيوعا في الأطفال

ية والبيئية في المرضى الذين يعانون تقييم دور بعض عوامل الخطر الوراث: الهدف من البحث
 .يرتفاع ضغط الشريان الرئو من أمراض القلب الخلقيه المصحوبه با
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لف أعلى عينه من المرضى تت( المجموعه الضابطه)أجريت دراسه الحالات والشواهد  :خطه البحث
به مريضا يعانون من أمراض القلب الخلقيه المصحو  33تم أخذ . مجموعات من الحالات 3من 

طفلا دون أي  33قلب الخلقيه و مريضا يعانون أمراض ال 33بارتفاع ضغط الشريان الرئوى، 
تم جمع المعلومات السريرية التالية من خلال الاستبيانات . تشوهات خلقية كمجموعة ضابطة

قرابة الوالدين؛ مرض السكرى اثناء الحمل وارتفاع ضغط . عمر الأم عند الحمل: المصممة مسبقا
دراسة الكروموسومات فى مرضى . ل امالدم، والتاريخ الإنجابي السلبي؛ التدخين السلبى للامهات الحو 

 .ة من الحالاتالمجموعتين الأولى والثاني
٪ من المرضى الذين يعانون 1331الكروموسومات في  تم الكشف عن وجود اعتلال فى :نتائج البحث

، (المجموعة الأولى من الحالات)من أمراض القلب الخلقيه المصحوبه بارتفاع ضغط الشريان الرئوى 
 (. المجموعة الثانية من الحالات)لمرضى الذين يعانون من الأمراض القلب الخلقيه ٪ من ا1.31

لم تجد الدراسه ارتباط بين عمر الأم عند الحمل، التاريخ الإنجابي السلبي، مرض السكرى اثناء 
بينما ( ولى والثانيهالمجوعه الأ)الحمل النووي وارتفاع ضغط الدم مع حدوث امراض القلب الخلقيه 

قرابة الوالدين، انخفاض مستوى التعليم لدى  حدوث الشوهات الخلقيه القلبيه معد ارتباط قوى بين وج
 .السلبى اثناء الحمل الامهات ونقص حمض الفوليك خلال الحمل و التدخين

هميه بمكان اتخاذ القرارات المناسبة وتنفيذ السياسات الرامية نه من الأأنجد  :الاستنتاج والتوصيات
ض حالات الزواج بين الأقارب، وتقديم المشورة المناسبة قبل الزواج، وتحسين الرعاية الصحية إلى خف

 .المناسبه اثناء الحمل و بعد الولاده
التاريخ  ،عوامل الخطوره ،ارتفاع ضغط الشريان الرئوى ،مراض القلب الوراثيهأ :الكلمات الداله

 .ين السلبيالتدخ ،مرض السكرى لدى الحوامل ،الانجابى السلبي


