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Abstract 

Background: Interactions between genetic and environmental 

factors, including modifiable maternal nutrition and lifestyle, play a 

significant role in the pathogenesis of most congenital heart defects 

(CHD). The aim of this study was to investigate associations between 

periconceptional maternal vitamin D status and the prevalence of 

CHD in offspring.   

Methods: A case-control study was performed in 36 mothers of a 

child with CHD and 37 mothers of a child without CHD from Ain 

Shams University Children Hospital in the period between January 

2019 and June 2019. Maternal blood was obtained to determine 

serum 25-hydroxyvitamin D. The 25-hydroxyvitamin D concentration 

was stratified into a deficient<20 ng/ml, moderate deficiency 21-29 

ng/ml and adequate >30 ng/ml status above 150 ng/ml presents high 

risk of toxicity.  

Results: Our study showed statistically significant difference 

between groups according to maternal vitamin D level in ng/ml 

within 29 days postpartum. Mean vitamin D level in Group 1 

(Mothers with congenital heart anomalies in offspring) was 18.35 

ng/ml however mean maternal vitamin D level of controls Group 2 

(mothers with no congenital anomalies in offspring) was 30.57 ng/ml. 

In the Group 1 63.9% of mothers had deficient vitamin D level, 

16.7% had moderate deficiency and only 19.4 % had an adequate 

level of vitamin D. On the other hand in the Group 2 37.8% of 

mothers had deficient vitamin D level, 10.8% had moderate vitamin 

D deficiency and 51.4% of mothers had an adequate vitamin D level 

and there were no mothers with toxic level of vitamin D which shows 

the strong statistically significant relation between maternal vitamin 

D level and Congenital heart anomalies in offspring.   

Conclusion: A compromised maternal vitamin D status is associated 

with an increased prevalence of CHD in offspring. Therefore, 

improvement of the periconceptional maternal vitamin D status is 

recommended.   

Key words: Vitamin D, Congenital heart anomalies, Echocardiography  
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INTRODUCTION 

itamin D is not only a lipid-soluble vitamin, but also a 

steroid hormone that can be synthesized endogenously. 

It has an important role in calcium (Ca)-phosphorus (P) 

homeostasis and its deficiency causes rickets in children 

and osteomalacia in adults. Vitamin D deficiency may also 

result in impairment of immune function, predisposition to 

cancer, cardiovascular disease, diabetes, rheumatic disease, 

muscle weakness, chronic pain and neuropsychiatric 

dysfunction (Holick, 2006).  

The lack of vitamin D during pregnancy is the most 

important risk factor for infantile rickets and may also 

result in poor fetal growth and neonatal development. In 

addition, its deficiency in pregnant women may predispose 

to gestational diabetes mellitus and preeclampsia (Kulie et 

al., 2015).  

Vitamin D deficiency (VDD) is identified as a public 

health problem in many countries, and pregnant women 

have been identified as a high-risk group, among whom the 

prevalence of VDD ranges between 20 and 40%. While it is 

acknowledged that vitamin D supplementation is effective 

in preventing the VDD, many children are born with this 

deficiency, raising questions as to how and why VDD 

affects the pregnancy, the fetus and the newborn's health 

(Naeem, 2010).  

The increase in the number of studies on this subject 

shows conflicting results on the association between 

V 
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25(OH)D levels in pregnancy and adverse effects on 

maternal and fetal health, both skeletal and non-skeletal 

(autoimmune diseases, cardiovascular diseases, diabetes 

and certain types of cancer through "fetal imprinting")  

Thus, it is advisable to review VDD in mothers and their 

children so that strategies can be implemented to prevent 

VDD in pregnancy and lactation, in order to prevent its 

impact on the fetus, the newborn and in childhood, aiming 

at a possible reduction in the future development of chronic 

diseases in adulthood (Kalra et al., 2012). 

Congenital heart defects (CHD) are the most 

common congenital malformations. The birth prevalence 

rate of CHD is 9.1 per 1000 live births worldwide and 

accounts for almost one-third of congenital malformation-

related infant deaths. Only 15% of CHD can be attributed 

to a known cause, such as genetic factors (trisomies, 22q11 

deletion), maternal diabetes mellitus, medication, poor 

nutrition and obesity. It is assumed that interactions 

between genetic and environmental factors including 

modifiable maternal nutrition and lifestyle play a 

significant role in the pathogenesis of most CHD (Botto et 

al., 2014).  

Previously, it has been reported that maternal 

multivitamin supplement use in early pregnancy is 

associated with a reduced risk of CHD in the offspring. 

This is supported by the estimated 70% reduction of CHD 

risk in mothers with a strong adherence to a one carbon 

dietary pattern characterized by fish and seafood. 
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Conversely, deranged maternal lipid profiles, a high dietary 

intake of saturated fats, vitamin A or vitamin E are 

associated with CHD in offspring (Pérez-López et al., 

2015). 

Although many studies have been performed 

focusing on the associations between maternal vitamin D 

status and pregnancy complications, e.g. gestational 

diabetes. We hypothesized that the maternal vitamin D 

status is inversely associated with the prevalence of CHD, 

modified by the maternal lipid status. Here we investigated 

this association in a population-based case-control study in 

Ain Shams University Hospitals. 
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AIM OF THE WORK  

RESEARCH QUESTION: 

Is Prevalence of Congenital Heart Defects in 

neonates born to mothers with periconceptional Vitamin D 

deficiency more than the Prevalence of Congenital Heart 

Defects in neonates born to mothers with normal 

periconceptional levels of Vitamin D? 

AIM: 

This study aimed to study the relation between 

Maternal Vitamin D status and prevalence of Congenital 

Heart Defects in their Offspring. 

 


