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Introduction
Preeclampsia is a gestational disorder characterized by
high blood pressure and proteinuria. It affects
approximately 3–7% of first pregnancies, complicates 
2–8% of all pregnancies and is responsible for 25% of all
maternal deaths.1 Till date, the root cause of pre-eclampsia
needs to be speculated, however, various risk factors have
been implicated in pathogenesis of pre-eclampsia, in which
obesity, old age, first pregnancy, previous pre-eclampsia,
chronic hypertension are few.2 Significant research is taking
place worldwide on the effect of Vitamin D deficiency as a
risk factor for development of pre-eclampsia. 

Vitamin D, a lipid soluble sunlight dependent vitamin
acting as a pro-hormone, has diverse functions, which
affect not only bone mineralization but also other systems,
like cardiovascular, immune and pancreatic functions.3
Previous studies have found relationship of Vitamin D
deficiency to hypertension in general population.4 Vitamin
D is of most importance during pregnancy as low maternal
vitamin D levels lead to co-morbidities in mother and
foetus including low birth weight and small for age babies.
Vitamin D deficiency proved itself to be a worldwide
problem, having prevalence of 18% to 84% with highest
prevalence in Asians, particularly in females with highly
pigmented skin and those with less sun exposure and
deficient dietary intake.5

One of the mechanisms for active hormone function is “free
hormone hypothesis,” which showed that only those
hormones that are released from binding proteins are able
to enter cells to perform biological functions. Vitamin D
binding protein (VDBP) is the major binding protein for
both 25(OH) D and 1, 25(OH) 2D acting as both reservoirs
and regressors of metabolism for vitamin D. In high-
estrogen states such as pregnancy, levels of VDBP increases
accounting for lower levels of vitamin D, with no alteration
of free hormone levels.6

Furthermore, decreased levels of this vitamin and calcium
in pre-eclamptic pregnancy have been investigated by
some researchers.7 In the light of some hypothesis, during
pregnancy, Vitamin D harmonizes pro-inflammatory
response, decreases oxidative stress, promotes
angiogenesis and controls blood pressure,8 thus has a role
in prevention of pre-eclampsia. 

Further studies have showed that vitamin D deficiency may
lead to abnormal placental implantation, immune
dysfunction and excessive inflammation, all contributing
to pre-eclampsia.7 Moreover, multiple studies have
suggested that Vitamin D deficiency and endothelial
dysfunction have been associated with each other. Vitamin
D influences mRNA level gene transcription of vascular
endothelial growth factor and in doing so, regulates the
conductance and resistance of the blood vessels.4 Hence,
decreased vitamin D levels result in loss of endothelial
integrity, which acts as main offender for preeclamptic
pathogenesis.

Because there is scanty evidence, whether hypovitaminosis
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D during pregnancy increases the risk of preeclampsia,
recent studies have emphasized the need for prospective
longitudinal data on the effect of maternal vitamin D status
during pregnancy on the risk of preeclampsia.

Keeping in view the role of vitamin D for endothelial
integrity, this study aimed to assess maternal vitamin D
status during pregnancy and to determine the association
between maternal 25(OH) D levels at early and late mid-
trimester gestational age windows and the risk of
pre-eclampsia.

Methods
This cross-sectional study was conducted in Basic Medical
Sciences Institute (BMSI), Jinnah Postgraduate Medical
Centre (JPMC) in collaboration with Department of
Biological and Biomedical Sciences Aga Khan University
(AKU), Karachi. A total of 172 pregnant women from JPMC
between January till December 2017 consented to
participate were included in this study. A minimum sample
size of n=170 was required to achieve a power of 80%, with
an alpha of 95%, an odds ratio of 2 and risk to prevalence
ratio of 3.8.  Approval for the study was obtained from the
Institutional Review Board of JPMC (Ref: NO.F.2-81/GENL-
2017-IRB/15107/JPMC) and AKU (4523-BBS-ERC-16). All the
obstetric and medical history (age, weight, height, and
education status) was recorded from medical record files.
Healthy pregnant women as controls and preeclamptic
who were diagnosed on recommended ACOG criteria 2013
were included in the study. Women with maternal co-
morbidities (Cardiovascular, urogenital, immunological,
endocrinological), renal disease, any history of
complication during previous pregnancy including
abortion, IU foetal demise, antenatal bleeding were
excluded. 

The study subjects were divided as Pre-eclamptic group
(high blood pressure (>140/90 mmHg) accompanied by

proteinuria >300 mg/24 h urine, after 20th week of
pregnancy)9 and control normotensive group. Blood
pressure was recorded using a standard protocol at 20 and
32 weeks of gestation. Five ml of blood sample was
collected from PE and control group after 20 weeks of
gestation to assess the vitamin D levels by commercially
available ELISA assay (kit cat number VD220B by Calbiotech
USA).  Statistical software SPSS version 23.0 was used for
data feeding and analysis. A descriptive statistical analysis
of continuous variables was performed. Data on
continuous variables i.e. biophysical and biochemical
parameters were presented as Mean±standard deviation
(SD) whereas data on categorical variables were presented
as absolute number and percentages. Statistical
comparisons were performed by using student’s t-test, for
continuous/quantitative variables, chi square or Fischer’s
exact test for categorical variables.  Using the correlation
matrix of Spearman’s coefficient of correlation (r), the levels
of serum Vitamin D was assessed with hypertension in
preeclampsia phenotypes. In all statistical analysis, only 
p-value < 0.05 was considered significant.

Results
Of 172 pregnant women who consented to participate in
the study, 92 developed pre-eclampsia after week 20. Table
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Table: Descriptive characteristics of the study subject.

PE Control p-value
(n=92) (n=80)

Age (year) 27.62±4.82 27.94±6.83 0.726
Weight (kg) 69.78±18.23 67.61±18.47 0.256
BMI (kg/m2) 27.918±7.23 26.46±6.79 0.179
Systolic Blood Pressure-1(mm Hg) 156.02±17.702 116.58±15.680 <0.001
Diastolic Blood Pressure-1(mm Hg) 103.01±13.65 74.87±13.265 <0.001
Systolic Blood Pressure-2 (mm Hg) 136.15± 8.22 117.74±13.51 0.043
Diastolic Blood Pressure-2 (mm Hg) 84.26  ± 7.23 75.52±9.79 0.041
Vitamin D (ng/mL ) 17.97±9.38 42.18±25.17 <0.001

Figure-1: Education of the study subjects.
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summarizes descriptive characteristics of study subjects.
The results of this study showed no statistically significant
difference in mean age, weight and BMI between
normotensive and pre-eclamptic groups. However, both
groups fell in overweight range according to the Centers
for Disease Control and Prevention cutoffs. 

Statistically significant difference was recorded for both
Diastolic and Systolic blood pressures between the two
groups at 20 weeks. However, after diagnosis of pre-
eclampsia, these patients were put on Methyldopa (250mg
for 2 times per day). As a result, when blood pressure
readings were repeated at week 32, no significant
difference was recorded for both DBP and SBP between the
groups. Vitamin D levels were reported to be significantly
lower in the PE group as compared to normotensive group.
The correlation of Vitamin D levels with Systolic blood
pressure (r=-0.428; p<0.001) and Diastolic blood pressure

(r= -0.375; p<0.001) is shown in Figure 2. Relationships
between educational level and PE status have been
summarized in Figure 1. Amongst PE population, 53.76%
constituted the illiterate study subjects, while only 5.38%
constituted of graduate study subjects. 

Discussion
Pre-eclampsia remains the second leading direct cause of
maternal death,10 contributing to 20-80% of maternal
deaths in developing countries11 and has reported to have
a strong influence on restricted foetal growth.12 Sablok et
al., reported that 25.6% of babies born to vitamin D
deficient mothers were small for gestational age as
compared to only 3.4% of the group with normal vitamin
D levels.5 Among major risk factors for pre-eclampsia, low
vitamin D levels are highly debated upon. In a recent study
done on vit D levels in general population of Pakistan, out
of 4830 randomly selected citizens, only 15.3% had normal
vitamin D levels.13 Despite the known association of low
vitamin D levels with increased risk of recurrent pregnancy
losses, pre-eclampsia, gestational diabetes and maternal
infections,14 prevalence of vitamin D deficiency in pregnant
women is striking.15 This study aimed at assessing the
relationship between vitamin D and pre-eclampsia.

The findings of this study did not show any significant
effect of age on outcome of pre-eclampsia. While findings
of this study were consistent with one study,5 other studies
reported advanced maternal age (>40 years) to be a
significant risk factor for developing pre-eclampsia.16 The
findings of this study found no significant relationship
between increased BMI, Vitamin D levels and pre-
eclampsia. However, other studies reported a statistically
significant relationship between BMI of >25 and low
vitamin D levels,5 while one reported a negative
relationship between vitamin D deficiency pre-pregnancy
BMI.17 It could be postulated that since increased body fat
sequesters Vitamin D and prevents it from participating in
metabolic functions, it could have aggravated
hypovitaminosis D for the preeclamptic group. On the
contrary, a study by Abedi P et al., of 59 preeclamptic and
59 normotensive pregnant women concluded that a
woman with BMI <20 is more likely to develop PE.18

This study found a strong relationship between low vitamin
D levels with pre-eclamptic manifestation. Many studies
supported findings of this study,19,20 and also reported
maternal vitamin D deficiency to be an independent risk
factor for pre-eclampsia.21 Sablok et al., in a prospective
study of 165 pregnant women reported Vitamin D
>25nmol/L to have a protective effect for preterm labour
reduction and pre-eclampsia.5

Regarding education status of our subjects, 53.76% in PE
group were illiterate, hence they could not read or write. A

Association of vitamin D levels with …….

Figure-2: Correlation between vitamin D and Blood pressures in PE patients.
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few studies reported low educational level to be associated
with a high risk of pre-eclampsia22 and with vitamin D
levels as well.17 A study done in Saudi Arabia observed that
low education status is significantly associated with
pregnancy related hypertensive disorders.23 The higher
illiteracy rate in the PE group supported the fact that these
females did not understand the importance of antenatal
care along with nutritional requirements, thus any risk
factor could be the cause of pre-eclamptic development,
without timely screening. In addition, illiteracy results in
low patient compliance, hence it could lead to sudden
occurrence of pre-eclamptic episode. Low education is also
stated as a reason for poor perception regarding
medication during pregnancy, which refrain women from
taking even the basic supplements necessary for healthy
pregnancy.24

Our understanding about Vitamin D and its relationship
with maternal and neonatal health has improved over the
years. The UK Department of Health recommends a daily
intake of 400 IU cholecalciferol regardless of ethnicity or
other risk factors.25 Various studies have proven the role
that Vitamin D plays in foetal bone development, adequate
insulin sensitivity, inflammatory regulation, maintaining
pelvic muscle strength for delivery, and desired birth
weight of infants.26 It is, therefore, important for health
service providers to ensure to check for vitamin D
deficiency especially in pregnant women and mitigate for
complications accordingly.

Conclusion
This study found a strong relationship between low vitamin
D levels and pre-eclamptic manifestation.
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