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Abstract

Introduction: Pre-eclampsia is a significant and a common catiseaternal and foetal morbidity and mortality. Role
for micronutrients supplementation in preventinggmampsia is under extensive research. Among theseasing
calcium intake can reduce the risk of pregnancyded hypertensive disordessim: To compare the level of Serum
calcium between the normal pregnancy and preeclangaients Methods and Materials. This prospective double
blinded case control study was conducted at Depanttrof Obstetrics and Gynaecology, BGS Global Madiinllege,
Bangalore from January 2015 to December 2015. & tdt120 women attending the antenatal clinic adahitted in the
obstetric ward were included in the study. Amorg 120 women included, 60 were with pre-eclampséhtha other 60
were normotensive patients. The pre-eclamptic pestieere chosen in accordance with the Nationaitiis for Health
and Care Excellence (NICE) guidelines on hypertansEerum calcium was measured by Colorimetric oektiData
analysis was done by Graph Pad Instat (Version)3Résults: The study included a total of 120 patients with 6
normotensive (Group B) and 60 patients with premplia patients (Group A). Majority of the patieniere
primigravida in the age group of 23-27 years irhlibie groups. The serum calcium level of group Aenggnificantly
lower in pre eclampsia women(Group A) in comparisorthose of normal pregnancy (control group B .p (81.554
gm/dl Vs 9.893 + 0.6877 g/dl: p<0.0000onclusion: There was a significant reduction in serum calclevels in pre-
eclamptic women as compared to normal pregnant wosggesting the role of calcium in pre-eclampsia.
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I ntroduction

Pre-eclampsia is a significant and a common cafise o immune response and the placenta, placental injury,
maternal and fetal morbidity and mortality in a endothelial cell injury, altered vascular reactiyit
developing country like India [1]. It is a systemic oxidative stress, imbalance among vasoactive
disease that affects about 6 — 8% of all pregnari@k substances, decreased intravascular volume and
Preeclampsia is a disorder of widespread vascular disseminated intravascular coagulation [5,6].
endothelial malfunction and vasospasm that ocdies a
20 weeks' gestation. It is clinically defined by While the exact cause of preeclampsia remains ancle
hypertension and proteinuria, with or without there is strong evidence that a major cause presiisgp
pathologic edema [3,4]. a susceptible woman to preeclampsia is an abnarmall
implanted placenta [2,6]. This abnormally implanted
Physiologically, research has linked preeclampsia t  placenta may result in poor uterine and placental

alterations in the interaction between the maternal perfusion, yielding a state of hypoxia and increlase
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sequence of events is generalized endothelial
dysfunction [7]. The abnormal implantation may stem
from the maternal immune system's response to the
placenta, specifically a lack of established
immunological tolerance in pregnancy. Endothelial
dysfunction results in hypertension and many of the
other symptoms and complications associated with
preeclampsia [7,8]. Pregnancy is associated with
increased metabolic requirement [9].

Studies show that pregnant women in developing
countries consume diets with lesser amounts ohéase
minerals and vitamins. Role for micronutrients
supplementation in preventing preeclampsia is under
extensive research. Among these, increasing calcium
intake can reduce the risk of pregnancy induced
hypertensive disorders [10-12].

Low serum calcium may cause high blood pressure by
stimulating parathyroid hormone and renin releasg a
also by inducing vasoconstriction by increasinddtsel

in vascular smooth muscle [10,13].

According to a systematic review of individual data
from 12 Randomised Control Trials which included
over 15,000 participants, Calcium supplementation
starting in the 2 trimester of pregnancy reduces the
risk of developing Pre Eclampsia by 64% and thk ris
of Maternal Mortality or severe maternal morbidity
20% [14].

However, the roles of calcium in pregnant women are
still being discussed. The aim of this study is®asure
serum levels of calcium pre-eclamptic pregnancytand
compare with those in normal pregnancy.

Materials and M ethods

This is a double blinded case-control study coretlieit

the Department of Obstetrics and Gynaecology, BGS
Global Medical College, Bangalore from January 2015
to December 2015. A total of 120 women attendirgy th
antenatal clinic and admitted in the obstetric waete
included in the study. Among the 120 women inclyded
60 were with pre-eclampsia and the other 60 were
normotensive patients. The pre-eclamptic patierdseew

Results

Research Article

chosen in accordance with the National Institute fo
Health and Care Excellence (NICE) guidelines [a5]
hypertension which definedPre-eclampsia is new
hypertension presenting after 20 weeks with sigaift
proteinuria. They are classified as follow:

Mild hypertension diastolic blood pressure 90—

99 mmHg & systolic blood pressure 140-149 mmHg,
Moderate hypertension diastolic blood pressure 100—

109 mmHg & systolic blood pressure 150-159 mmHg,
Severe hypertension diastolic blood pressure

110 mmHg or greater & systolic blood pressure
160 mmHg or greater

All participants were in the third trimester of greancy
(gestational age>24 weeks), primigravida or
multigravida and with a single fetus. Cases androts
were matched for gestational age, parity, socioecin
status. Informed consent was obtained from eacheof
subjects before recruiting in to the study.

Ethical committee clearance was obtained from the
institution.

Patients with history of chronic hypertension, tena
disease, cardiovascular disease, liver diseasbetdis,
thyroid and other endocrine disorders, multiple
gestations were excluded from the study.

A detailed family and medical history were taken.
Thorough clinical examination was done in all the
subjects. Systolic and diastolic blood pressure was
carefully recorded. Urine analysis was done in all
subjects to measure the degree of proteinuria.

Blood was taken from the ante cubital vein using a
sterile needle and syringe. Blood was collected amn

in the morning after overnight fasting. Blood saespl
were allowed to clot and then centrifuged at 3000
revolutions per minute for 10 minutes. Serum calciu
was measured by Colorimetric method. Results
obtained were tabulated and entered in MS Excel
Worksheet. Data were expressed as mean + SD.
Independent t-test was applied for parametric biita
considering p < 0.05 to be statistically significabata
analysis was done by Graph Pad Instat (Version)3.10

A total of 120 women were included in the studywdfich 60 women with pre eclampsia were include@Goup A,
another 60 normotensive women were included in GB@as controls.
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Table 1: Agedistribution of subjectsin the two groups.
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Age (in years) Group A (Pre Eclampsia) Group B (Normal Pregnancy)
(n=60) (n=60)

18- 22 21 18

23-27 20 19

28-32 16 19

33-37 03 04

>37 - -

Total 60 60

Table 1shows the age distribution of subjects in the twaugs. Majority of the subjects are in the age groti23-

27 years (20 and 19 in Group A and B respectively).

Table 2: Showing the gravida distribution of study and control groups.

Gravida Group A (Pre Eclampsia) Group B (Normal Pregnancy)
Primigravida 43 36

Multigravida 17 24

Total 60 60

Majority of the subjects in the study were primigchwomen as shown in Table 2

Table 3: Showing mean and standar d deviation of serum calcium level in pre-eclampsia and in normal pregnancy.

Serum Group Sample Mean Standard Standard P value
calcium Deviation error of mean
(mg/dl) Study (Group| 60 8.600 1.554 0.2564
A) <0.0001
Control 60 9.893 0.6877 0.1244
(Group B)

Serum calcium levels were significantly lower ind group A (p <0.0001) in comparison to thoseaftool group B as

shown in Table 3

Discussion

Our study shows that women with pre eclampsia have
significant lower levels of serum calcium levelsemsh
compared to women with normal blood pressure.
Changes in blood pressure during preeclampsia are
attributable to change in serum calcium levels Whic
could be best explained by the level of intracalul
calcium [13]

The increase in intracellular calcium or decrease i
serum calcium levels leads to constriction of srhoot
muscle in blood vessels and subsequent increase in
vascular resistance. lonized calcium is also ctuoia
synthesis of Nitric Oxide and prostacyclin and heenc
calcium deficiency also aggravates oxidative stréhe
protective effect of calcium on blood pressure ban
explained by the influence of calcitrophic hormooes
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intracellular calcium. 1, 25-dihydro-xyvitamin D
stimulates calcium influx in a variety of cellscinding
vascular smooth muscle cells. As a consequence,
1,25dihydroxyvitamin D exerts a repressor effect,
serving to promote contraction and increase perghe
vascular resistance. Consequently, low calciumsdiet
which elicit a 1, 25-dihydroxyvitamin D response,
would be expected to increase blood pressure [14,16
18].

In a cross-sectional study from Nigeria and found
extracellular calcium and magnesium reduction in
patients with pre-eclampsia and eclampsia. In an
another case-control study on 380 pregnant women (>
20 weeks gestation) receiving antenatal care showed
serum calcium and magnesium levels are lower in
pregnancy induced hypertension and pre-eclampara th
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in normal pregnancy[19,20]. In many other studies
showed serum calcium, magnesium and zinc levels to
be significantly reduced in the pre-eclampsia group
compared to the normal pregnant group [6,11,20].

In contrary, some researchers found that seruniucalc

in preeclamptic group did not differ significantigom
normal pregnant group [21]. This difference withr ou
result may be attributed to the different genetolpof

the population in which the studies had been dane a
compared to our population and also to the differen
dietary habits of the population.

In a review further supported the WHO
recommendation by reiterating that supplementabibn
calcium in pregnancy is associated with a significa
reduction in the risk of pre-eclampsia. They have
suggested a redirection of the research towardsucal
supplementation at the community level [22].

Conclusion

Our study was conducted to compare serum calcium
level in pre-eclampsia and normal pregnancy and fin
out any association between calcium and pre-eclamps
There was a significant reduction in calcium leviels
pre-eclamptic women as compared to normal pregnant
women, suggesting the role of calcium in pre-
eclampsia. The limitation of our study was that die

not take a detailed dietary history of the subjects
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