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ABSTRACT
Introduction: Preeclampsia (PE) affects 2%–8% of all pregnancies and remains a leading cause of maternal and perinatal 
mortality and morbidity. Vitamin D was considered important for bone and calcium. There is some evidence now that low 
levels of Vitamin D are associated with the risk of preeclampsia but more studies are needed to prove the same.   
Aim of the work: The aim of our study was to assess the relation between the vitamin D deficiency and the occurrence of 
preeclampsia in the third trimester of pregnancy.  
Patients and Methods: This is a prospective case control study, where 90 pregnant women between 27-40 weeks of 
gestation were recruited from the outpatient clinic in Al zahraa university hospital, they subjected to 25(OH) vit D level 
estimations  and transabdominal ultrasound. Follow up was done till delivery to assess occurrences of preeclampsia and 
assessment of fetal outcome.  Cases were divided into control (n=30) and preeclampsia (n=60) groups. According to the 
severity, the preeclampsia cases were subdivided to mild (n=40) and severe preeclampsia(n=20).. 
Results: The two groups (PE and Control ) were comparable  regarding maternal age, BMI and gestational age. There 
was significant relation between deficient 25-(OH) vitamin D and BMI. Patients with severe preeclampsia had significant 
lower level of 25-OH D than the mild preeclampsia and normotensive patients. There was no significant difference in 
25(OH)vit D level between mild preeclampsia and control group. 
Conclusion: there were significant association between vitamin D deficiency and severe preeclampsia. Vitamin D 
deficiency may be a risk factor for preeclampsia and may be helpful for prediction of preeclampsia and its severity. 
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INTRODUCTION                                                                  

Vitamin D is a steroid hormone that is derived primarily 
from the synthesis in the skin through exposure to ultraviolet 
B radiation. Vitamin D undergoes hydroxylation in the 
liver to form 25 hydroxy vitamin D [25(OH) vitamin D][1].

Maternal vitamin D deficiency is a common public- 
problem. Staggering rates of poor vitamin D status are 
found among pregnant mothers throughout the world[2].

Vitamin D deficiency is defined as serum 25(OH) D 
of less than 25 nmol/l (10 ng/ml). Approximately one 
billion people worldwide are estimated health deficient 
with people living in Europe, the Middle East, China 
and Japan at particular risk[3]. The high prevalence of 
vitamin D deficiency during pregnancy is increasingly 
recognized, especially in dark women, in northern 
latitudes and during winter season[4].  The pathogenesis of 

PE involves a number of biological processes, there are 
several hypotheses to suggest how Vitamin D levels may 
affect these processes. Vitamin D’s role in modulating pro-
inflammatory responses and decreasing oxidative stress in 
PE, promoting angiogenesis through vascular endothelial 
growth factor(VEGF) and gene modulation, and 
decreasing blood pressure through the renin-angiotensin 
system (RAS)[5]. Vitamin D has immunosuppressive 
effects. Vitamin D deficiency is reported to be associated 
with increased secretion of proinflammatory cytokines 
in healthy women. In vitro studies have shown that 1, 
25(OH)2 D3 could modulate IL-6 and TNF-α expression 
by suppressing NF-κB[6]. It is also found that vitamin 
D inhibits activation and proliferation of T cells and 
stimulates the IL-10 secretion and T- regulatory cell 
production, which are vital in maternal immune tolerance 
for normal placenta implantation[7]. There is a growing 
interest in the role of maternal vitamin D status in the 
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pathophysiological development of preeclampsia. It has 
been reported that serum levels of inflammatory cytokines, 
such as IL-6, TNF-α and IL-10, are obviously elevated 
in women with preeclampsia[8]. Maternal vitamin D 
deficiency is associated with a 5-fold increase in the odds 
of preeclampsia compared with normotensive controls[9]. 
Maternal effect of hypovitaminosis D have been reported to 
increased preeclampsia and gestational diabetes, increased 
cesarean section rate and hyperemesis gravidarum[10]. 

AIM OF THE STUDY                                                                  

The aim of our study is to study the relation between 
maternal vitamin D status and the occurrence of 
preeclampsia in the third trimester.

PATIENTS AND METHODS                                                                 

This is a prospective case –control study,  that was 
conducted at Al zahraa University Hospital in the period 
between May 2018 and September 2018.

Ethical Aspects : 
The nature of the study and the  aim of the study were 

be illustrated to all participants, Informed verbal  consent 
was obtained from each woman before participating in the 
study.  Every recruited women had the right to withdraw 
from the study without being adversely affected regarding 
the medical service she should be receive.

Ethical approval was obtained from Ethical Committee 
of Obstetrics and Gyneacology department of Al Zahraa 
University. 

Study population: 
This study included 90  pregnant women of 27-40 

weeks of gesataion (confirmed by early ultrasound). 
Cases  were recruited from outpatient clinic  of Al Zahraa 
University Hospital after fulfillment of the inclusion criteria 
(primigravida, singleton pregnancy). The exclusion criteria 
were fetal congenital anomalies, chronic illness (as: chronic 
hypertension, diabetes (pregestational or gestational DM), 
Chronic renal and liver diseases or abnormal parathyroid 
hormone), pregnant women taking vitamin D supplement, 
and  pregnant women with BMI (Body mass index ) >35. 
All cases were divided into two groups according to 
blood pressure and presence of  proteinuria. 1st group : 
preeclamptic group (60 cases, they were subdivided into 40 
(66.6%) mild and 20 (33.3%) severe preeclampsia ), 2nd 
group : 30 healthy normotensive pregnant control group 
(average blood pressure measurement , no proteinuria) .

Methods
All women in the study was submitted to: Complete 

history taking , history of the current pregnancy (to assess 
presence of headache, epigastric pain, blurring of vision, 
fetal kicks,  history of hyperemesis in the 1st trimester. 

General examinations were done epically,  measurement of 
weight ,height and calculation of body mass index (BMI), 
vital signs: pulse, Blood pressure measurement : in semi 
sitting comfortable  position, the arms should be fully 
supported in flat surface at heart level using adequate sized 
cuff and in two occasions 4-6 hours apart.  Abdominal 
examestation and auscultation of fetal heart sound were 
done. Then, routine investigation were done included  
liver functions tests, INR,complete blood count,  kidney 
function test, random blood sugar, protein in 24 h urine and 
complete  urine analysis. 

Ultrasound examination for assessment of fetal 
wellbeing, exclusion of gross anomalies, assessment of 
fetal Biometry assessment of placental (site, grade) and 
liquor volume (The equipment: LOGIQ V5 Ultrasound in 
the department of obstetrics and gynecology in Al-Zahraa 
University Hospital). 

Measurment of serum 25(OH)vit D level was measured  
using  Enzyme immunoassay (EIA) for the quantitative 
measurement of serum 25-OH vit D.

All women and their fetuses were observed during 
pregnancy until delivery and neonatal outcome were 
recorded included Apgar score, fetal growth, death & 
weight , and admission to NICU. 

In our study, we compare between cases with non 
deficient 25 (OH) vit D  ≥30 ng/ml (sufficient 25 (OH)                  
vit D) and

The deficient 25(OH) vit D cases < 30 ng/ml (include 
both deficient <20ng/ml and and insufficient level                              
20-29  ng/ml) in preeclamptic and normotensive women 

Statstical analysis:
Data are collected thorough history, basic clinical 

examination, laboratory finding and outcome measures. 
Differences between parametric quantitative independent 
groups test by t test. P value was set at <0.05 for significant 
result and <0.001 for high significant result. Data were 
collected and submitted to statistical analysis.

RESULTS                                                                   

Table 1 shows that  both groups were matched as regard 
to  maternal age , gestational age (GA), and                       BMI. 
There was a highly  significant changes in the blood 
pressure between the two groups (p<0.001). 

There was a statistically significant relation  between 
obesity and deficient 25(OH) vit D (Table 2).

There was significant difference in the serum  level 
of  25(OH) vit D between mild , severe preeclampsia 
and control groups. Serum 25(OH) vit D level  was 
significantly lower in cases of severe preeclampsia than 
mild preeclampsia and control groups (Tables 3-6).  
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Table 1: The demographic characteristics data of the two groups.    

T-TestGroups
 Variable

SigP-valueTControlPreeclampsia

)NS(0.4830.704
20-3220-35Range

Age(years)
25.800±3.71826.383±3.701Mean ±SD

)NS(0.100-1.661
28-3827-38RangeGestational

 Age (Weeks)
32.633±3.05731.533±2.914Mean ±SD

)HS(*0.001>16.497
100-130140-170Range

SBP(mmHg)
114.000±8.944151.333±10.651Mean ±SD

)HS(*0.001>10.222
60-9080-120Range

DBP(mmHg)
76.000±7.70195.500±8.911Mean ±SD

)NS(0.0891.722
23.4-3124.8-34Range

BMI(kg/m2)
28.463±1.89929.188±1.875Mean ±SD

DBP, diastolic blood pressure .                   SBP; systolic blood pressure                  
BMI : Body Mass Index (weight in kilograms (kg) /height in meters squared m2). 
SD= Standard deviation.  
t.test was used foe quantitative variables
p.value : level of significance .
-p>0.05:Non significant (NS) .
-p<0.05:Significant(S).          
-p<0.01:Highly significant(HS)

Table  2: Relation between BMI and serum level of  25(OH) vit D in all studied women   

Chi-Square
25(OH) vit  D

BMI (kg/m2) Total<30ng/ml≥ 30ng/ml

SigP valueX2%N%N%N

NS0.5640.3333.3332.9024.761(18.5-25) Normal weight BMI  

HS<0.001*16.07162.225662.324361.9013(25-29.9)Over weight BMI

S0.002*9.32334.443134.782433.337(30 -35)Obese BMI 

Chi-squared test for trend .
Non -Deficient vit D ≥ 30ng/ml.
-Deficient Vit D <30 ng/ml include : 1-insufficient vit D 20-29ng/m
-2-defficient vit D <20 ng/ml
BMI : Body Mass Index (weight in kilograms (kg) /height in meters squared(m2)).
Normal weight :BMI is 18.5-2
Overweight :BMI is 25-29.9
Obese :BMI is 30 or more 
(American cancer society.,2015 )

Table 3: Comparison of serum of  25(OH) vit D between normal pregnancy and the severity of preeclampsia

SigP valueMildSevereControl25(OH)vit  D Level     
Ng/ml 

HS<0.001*
13.5-41.15.72-26.17.95-67.3Range 

27.720±5.57012.892±6.117  26.516 ±   11.062 Mean± SD 

S0.001*
14  (35.00%)07 (23.33%)≥30ng/ml N (%)
26  (65.00%)20 (100.00%)23 (76.67%) <30ng/ml N (%)   

ANOVA Test analysis of variance.
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Table 4: Comparison between serum level of 25(OH) vit D in control and mild preeclampsia 

SigP valueControlMild25(OH)vit D 
Level Ng/ml     

NS0.553
7.95-67.3              13.5-41.1             Range 

26.516±11.06227.720±5.570Mean± SD 

NS0.450
7       (23.33%)14  (35.00%)≥30ng/ml N (%)  

23     (76.67%) 26 (65.00%)<30ng/ml N (%) 

unpaired T test.  

Table 5: Comparison between serum level of  25(OH) vit D level in control and severe preeclampsia .

SigP valueControlMild25(OH)vit D 
Level Ng/ml     

HS<0.001*
7.95-67.3 5.72-26.1 Range 

26.516±11.06212.892±6.117  Mean± SD 

HS<0.001*
7 (23.33%)0  (0)         ≥30ng/ml N (%)  

23(76.67%)  20 (100.0%)    <30ng/ml N (%) 

Table 6: Serum level of 25(OH) vit D in mild and severe preeclampsia.

SigP value
Severity of preeclampsia

SevereMild25(OH)vit D 
Level Ng/ml     

HS<0.001*
5.72 - 26.113.5 - 41.1Range 

12.892 ±6.11727.720 ± 5.570Mean ±SD 

S<0.003*
014 (35.00%)≥30ng/ml N (%)  

20 (100.00%)26 (65.00%)<30ng/ml N (%) 

DISCUSSION                                                                    

Preeclampsia is a multisystem disorder defined as 
new-onset  hypertension and proteinuria. In developed 
countries, the perinatal mortality rate among preeclamptic 
pregnancies is five times as great as nonpreeclamptic 
pregnancies[11].

There is a growing interest in the role of maternal 
vitamin D status in the development of preeclampsia. 
Vitamin D is a prohormone that is either made in the 
skin through ultraviolet B radiation exposure or ingested                
orally[6].

Most research on vitamin D and preeclampsia has been 
conducted in predominantly white populations with small 
numbers of preeclampsia cases, and results have been 
inconsistent[12].

Vitamin D deficiency in pregnant women is due to 
inadequate sunlight exposure, limited vitamin D–rich 
food sources, and the use of prenatal vitamins with low 
doses of vitamin D. Vitamin D has diverse and protean 
functions that may be relevant in the pathophysiology of 
preeclampsia, including abnormal placental implantation 
and angiogenesis, excessive inflammation, hypertension, 
and immune dysfunction[13].  

In the current study, 90 pregnant women                                           
between 27-40 weeks of gestation were recruited in the 
study, they were subjected to measurement of  25(OH) 
vit D level and ultrasound, then they divided to control 
and preeclampsia groups according to blood pressure 
estimation and the degree of proteinuria, the preeclampsia 
cases subdivided to mild and severe preeclampsia.

According to the level of 25(OH)vit D, the cases 
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were subdivided into group with non deficient 25(OH) 
vit D level ≥30 ng/ml and deficient25(OH) vit D                                                     
level <30 ng/ml.   

In the current  study, the preeclamptic and normotensive 
women were comparable as regard to  the maternal                               
age, gestational age and BMI and there were no statistically 
differences between the groups. Although, the women who 
had preeclampsia are slightly elder than the control but that 
difference  was statistically nonsignificant.

Our study found that there was a statistically 
significant relation  between obesity  and serum level 
of 25(OH)vit D. These results were consistent with                                                             
Zhao et al.,(2017)[14], who  performed a cohort  study and 
demonstrated that  the serum 25(OH) D concentration 
was much lower in pregnant women with a pre-pregnancy 
BMI of ≥ 25 kg /m2. Shantavasinkul et al.,(2015)[15] 
reported that being overweight or obese might have 
an adverse effect on nutritional 25(OH)vit D status.                                                               
Also, Zoya et al.,(2009)[16] performed a study population 
to detect the dependency of 25(OH)vit D status on 
BMI and found that there is a significant decrese of 
25(OH) vit D level with increasing BMI p value <0.01.                                                                
Mrinal et al.,(2014)[17], performed a cross sectional 
study to detect  the dependency of 25(OH) vit D status 
on the anthropmetric data as BMI and found that                                                                                             
deficient 25(OH)vit D <20 ng/ml is statsticaly related to 
BMI >30 p value =0.001.

Our study found that serum 25(OH)vit D level was 
lower in the preeclampsia group than the normotensive 
group but this is not stastisticsly significant .

Our result was in agreement  with                                                                          
Wetta et al.,(2014)[18], who  performed case control study 
and measured  serum 25(OH)vit D level and found that 
mean serum 25(OH)  vit D  levels was not significantly 
different between women with preeclampsia and controls 
p.value = 0.46. Whereas Powe et al.,(2010)[12] performed 
case control study on  first trimester  serum total 25(OH) vit 
D and found that total 25(OH) vit D levels  were similar in 
the preeclampsia group and contol group p.value =0.435.

Disagree with  Singla et al.,(2015)[19], who measure 
serum 25(OH)vit D level in preeclampsia cases and 
normotensive cases  and found that mean serum 25(OH) vit 
D was statistically  significantly lower among preeclampsia 
cases (mean±SD 9.7± 4.95 ng/ml) as compared to  
normotensive controls (mean±SD 14.8 ±  6.68 ng/ml)                      
p value =0.0001 .

Whereas, on studying the relation of 25(OH)vit D to 
the severity of preeclampsia we found there was significant 
reduction in the level of 25(OH) vit D in severe preeclampsia 
than mild preeclampsia and helthy normotensive women 

The result agreed with  Lisa et al., (2014)[20] who 
performed case cohort study  at ≤26 weeks’ gestation and 
concluded that Maternal 25(OH)vit D deficiency may be 
a risk factor for severe preeclampsia but not for its mild 
subtypes.

Arthur et al.,(2010)[21] found that maternal 25(OH)vit 
D concentration was lower in women who subsequently 
developed severe preeclampsia compared with controls. 
Maternal 25(OH)vit D of less than 50 nmol/liter 
was associated with an almost 4-fold odds of severe 
preeclampsia (unadjusted odds ratio, 3.63; 95% confidence 
interval, 1.52- 8.65) compared with levels of at least 75 
nmol/liter. They concluded that maternal 25(OH)vit D 
deficiency was associated with increased risk of severe 
preeclampsia. 25(OH)vit D deficiency may be a modifiable 
risk factor for severe preeclampsia.

Christopher et al.,(2010)[22], measured total 25(OH) vit 
D levels in early onset severe preeclampsia (EOSPE ) cases 
group and normotensive groups and found that statistically 
significant difference in the 25(OH)vit D levels between 
the two groups EOSP (18ng/ml)control group (32ng/ml) 
p. value<0.001.

In agreement with Zhao et al.,(2017)[14] found that 
the serum 25(OH)vit D concentration was significantly 
lower in pregnant women who subsequently developed 
severe preeclampsia compared with those who  did not. 
They concluded that maternal 25(OH)vit D deficiency 
was strongly associated with increased odds for severe 
preeclampsia. 

Sima et al.,( 2017)[23] performed case control study 
on 75 healthy pregnant women and 74 pregnant women 
with preeclampsia (46 mild preeclampsia and 28 severe 
preeclampsia). They found that mean serum 25(OH)
vit D level was 27.7±15.3, 22.9±15.9 and 27.6±16.6 in 
normal, mild preeclampsia, and severe preeclampsia                                         
groups P >0.05, so 25(OH)vit D deficiency was not different 
between the groups. There was no association between 
25(OH)vit D deficiency and preeclampsia severity  in the 
study. The study of  Sima et al.,(2017)[23] was disagree with 
our study .

Mohammad et al.,( 2015)[24] found that comparison of 
25(OH)vit D levels between normal primigravida women 
and severe preeclampsia women groups showed no 
significant differences (P >0.05). Their results were also in 
contrary to our results .

CONCLUSION                                                                 

We concluded that  there were significant association 
between 25(OH) vit D deficiency and severity of  
preeclampsia. Vit D deficiency may be a risk factor for 
severe preeclampsia and may be helpful for prediction of 
severity of preeclampsia.

RECOMMENDATION                                                                 

Early Measurments of  25(OH) vit D in all pregnant 
women may be a  screening tool for prediction of 
preeclampsia. We also recommended 25(OH) vit D 
supplementation of pregnant women to protect them from 
severe preeclampsia.
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