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Abstract

Introduction: Pre-eclampsia is one of the major causes of maternal and foetal morbidity and mortality. Though several factors
have been implicated, the exact aetiology is still unknown. Recent studies have implicated that low serum calcium level may have

arole in pre-eclampsia.

Aim and Objective: The objective of this study was to find out the relation between serum calcium level and pre-eclampsia by
comparing the serum calcium levels in pre-eclampsia with that of normal pregnancy.

Materials and Methods: Blood samples from 30 pre-eclamptic and 30 pregnant women attending Gauhati Medical College &
Hospital, Guwahati, Assam were analyzed for calcium level by enzymatic colorimetric method.

Results: Women with pre-eclampsia had a significantly lower serum calcium level than normal pregnant women (p<0.0001).
Conclusion: This study concludes that low serum calcium level may be one of the risk factors for the development of pre-
eclampsia. So, early detection and appropriate supplementation to correct this deficiency during pregnancy may reduce the

incidence of pre-eclampsia.
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1. Introduction

Pre-eclampsia is one of the most common
complications of pregnancy. It is one of the most common
causes of maternal and fetal morbidity.[1] Pre-eclampsia is a
transient but potentially dangerous disorder that is
characterized by a triad of high blood pressure to the extent of
140/90 mmHg or more, oedema and proteinuria developing
after 20 weeks of pregnancy.[2] Clinically pre-eclampsia is
characterized by a persistently elevated blood pressure of
greater than 140/90 mm Hg, proteinuria and oedema.[3] It may
be associated with complications like visual disturbances,
oliguria, eclampsia, haemolysis, elevated liver enzymes,
thrombocytopenia, pulmonary oedema and foetal growth
restriction.[2] Multiple hypotheses have been put forward to
explain its occurrence. This has earned it the name of the
“disease of theories”.[4] The basic pathophysiological
mechanism is probably a failure of the trophoblastic invasion
of the spiral arteries, leading to maladaptation of maternal
spiral arterioles associated with an increased vascular
resistance of the uterine artery and a decreased perfusion of the
placenta.[1,2,5]

Despite its prevalence and severity and despite
considerable research, the pathophysiology of this multisystem
disorder is not fully understood or its exact cause is still
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unknown.[6] Although the exact aetiology of pre-eclampsia is
still a mystery, several factors such as obesity, diabetes
mellitus, calcium deficiency[7], advanced maternal age,
oxidative stress, placental ischemia, genetics and immune
maladaptation have been implicated.[8] Many clinical studies
have shown the relationship between the aggravation of the
hypertension and the change in maternal serum level of various
minerals during pregnancy. [2, 9-11]

Physiologically, calcium plays an important role in
muscle contraction. Modification of plasma calcium
concentration leads to the alteration of blood pressure. The
lowering of serum calcium and the increase of intracellular
calcium can cause an elevation of blood pressure in pre-
eclamptic mothers.[9,12] So the modification of calcium
metabolism during pregnancy could be one of the causes of
pre-eclampsia.[1,2,8,13,14]

The importance of proper nutrition prior to and during
pregnancy cannot be understated. It is essential for the health
and well-being of both mother and baby. Pregnancy is a period
of increasing metabolic demands compounded by requirements
of a growing foetus. Pregnant women in developing countries
have been reported to consume diets deficient in essential
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minerals and vitamins. Also, pre-eclampsia accounts for about
20-80% of the maternal mortality in developing countries.[15]
In this context, the reduction of the risk factors in the
causation of pre-eclampsia seems to be the need of the hour.
The focus should be more on prevention than on treatment to
combat this menace. The present study aimed at measuring the
serum calcium levels in women with pre-eclampsia and
comparing the same with that of normal pregnant women.

2. Materials and Methods

The study was conducted on 60 pregnhant women
attending the antenatal clinic and admitted in the obstetric
wards in the Department of Obstetrics and Gynaecology,
Gauhati Medical College and Hospital, Guwahati, Assam.
They were divided into 2 groups — Group A comprising 30
normal pregnant women taken as controls and Group B
comprising 30 pre-eclamptic women taken as study group. The
pre-eclamptic patients were chosen in accordance with the
American College of Obstetrics and Gynaecology guidelines.
The normal pregnant women had normal blood pressure with
no proteinuria. All subjects were primi or multigravida
between 22 — 40 years and in their third trimester of pregnancy
(gestational age of >24 weeks). All maternal / foetal abnormal
pregnancies (except pre-eclampsia), patients with essential
hypertension, systemic or endocrine disorders and patients on
calcium supplementation were excluded from the study.
Written informed consent was taken from each subject and the
study was approved by the Institutional Ethics Committee.
Detailed family and medical history was taken from each
patient. A thorough clinical examination was done on each
subject and systolic and diastolic blood pressures were
carefully recorded. Under aseptic precautions, 5 ml of venous
blood was collected from each subject. The collected blood
was allowed to clot spontaneously in a container, and then
centrifuged at 3000 rpm for 10 minutes. Whenever possible,
the analysis was done immediately. When there was a delay,
the samples were stored at -20° Celsius till further analysis.
Serum calcium was estimated by enzymatic (O-Cresol
Phthalene Complexone method) colorimetric assay in the
Department of Physiology, Gauhati Medical College and

77

Hospital, Guwahati, Assam. The data obtained were tabulated
and entered in MS Excel Worksheet. Data were expressed as
mean * SD. Independent t-test was applied for parametric
variability considering p < 0.05 to be statistically significant.
Data analysis was done by Graph Pad Instat (Version 3.10).

3. Results

In the study, both the groups were matched for age
and gestational period. Most of the women were from the
lower middle class strata. Table 1 shows the distribution of
subjects in both groups. Table 2 shows the age distribution of
subjects in the two groups. Majority of the subjects are in the
age group of 26-29 years. Table 3 shows that most of the
subjects in the control group were multigravidas whereas
majority of the subjects in the study group were primigravidas.
Serum calcium levels were significantly lower in study group
B (p <0.0001) in comparison to those of control group A as
shown in Table 4.

Table 1: Distribution of subjects in the two groups

Groups Number of subjects
Normal Pregnancy (Group A) 30
Preeclampsia (Group B) 30

Table 2: Age distribution of subjects in the two groups

Age (inyears) | Normal Pregnancy | Preeclampsia
(Group A) (Group B)

22-25 8 10
26-29 17 14
30-33 2 4
34-37 3 2
38-40 - -

Total 30 30

Table 3: Showing the gravida distribution of control and

study groups
Gravida Normal Pregnancy | Pre-eclampsia
(Group A) (Group B)
Primigravida 12 22
Multigravida 18 08
Total 30 30

Table 4: Showing mean and standard deviation of serum calcium level in normal pregnancy and pre-eclampsia.

Parameter Group Sample | Mean | Standard Deviation | Standard error of mean | p-value
Serum calcium | Control (Group A) 30 9.903 0.6866 0.1253
(mg/dl) Study (Group B) 30 8.510 1.454 0.2654 <0.0001
4. Discussion in pregnant women in developing countries with a diet

Pre-eclampsia is associated with increased morbidity
and mortality especially in developing countries. Even though
the exact cause of pre-eclampsia is still unknown, several
theories have been postulated attempting to explain its
aetiology. It is thought that its mediator originates in the
placenta and is believed to be a woman’s immunological
“reaction” to the foetus and placenta. [16,17]

Nutritional deficiencies are commonly seen during
pregnancy where requirements increase. This is observed more
IJBAR (2015) 6 (11)

deficient in essential minerals and vitamins.*® A diet low in
two essential minerals — calcium and magnesium during
pregnancy have been implicated to be responsible for pre-
eclampsia, eclampsia, preterm birth and intrauterine growth
retardation.[19]

Our study assessing the serum calcium levels in
pregnant women with and without pre-eclampsia showed
serum calcium level to be significantly reduced in women with
pre-eclampsia compared to normal pregnancy. This correlates
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well with the other studies.[20-27] Idogun et al. conducted a
cross-sectional study in 2007 in Nigeria and found extracellular
calcium and magnesium reduction in patients with pre-
eclampsia and eclampsia. Richard Kobina Dadzie et al. in 2014
conducted a case-control study on 380 pregnant women (> 20
weeks gestation) receiving antenatal care at 3 hospitals in the
Cape Coast metropolis Ghana. They concluded serum calcium
and magnesium levels are lower in pregnancy induced
hypertension and pre-eclampsia than in normal pregnancy.
Sandip Lambe et al. in 2014 also found serum calcium,
magnesium and zinc levels to be significantly reduced in the
pre-eclampsia group compared to the normal pregnant group.

In contrary, some researchers found that serum
calcium in preeclamptic group did not differ significantly from
normal pregnant group.[28-31] This difference with our result
may be attributed to the different genetic pool of the population
in which the studies had been done as compared to our
population and also to the different dietary habits of the
population.

Calcium is an important element as it is necessary for
muscle contraction and neuronal activity. The blood pressure
changes evident in pre-eclampsia can be attributed to the
change in serum calcium levels. Decrease in serum calcium
levels led to an increase in intracellular calcium. This led to
constriction of smooth muscles in blood vessels and increased
vascular resistance, [1,12,13,32-34] culminating in a raised
systolic and diastolic blood pressure.

Low serum calcium levels may also increase blood
pressure by stimulating parathyroid hormone and renin release,
which in turn increases intracellular calcium in smooth
muscles, leading to vasoconstriction, increased vascular
resistance and a rise in blood pressure in preeclamptic
mother.[1,19,36]

A WHO recommendation in 2011 found a higher risk
of pre-eclampsia in pregnant women who had a low dietary
intake of calcium. It recommended supplementation of such
women with calcium.[37] Thus, calcium levels may have a role
to play in the pathogenesis of pre-eclampsia. A Cochrane
review further supported the WHO recommendation by
reiterating that supplementation of calcium in pregnancy is
associated with a significant reduction in the risk of pre-
eclampsia. They have suggested a redirection of the research
towards calcium supplementation at the community level.[38]

Our study was conducted to estimate the serum
calcium level in pre-eclampsia and normal pregnancy and find
out any association between calcium and pre-eclampsia. There
was a significant reduction in calcium levels in pre-eclamptic
women as compared to normal pregnant women, suggesting
the role of calcium in pre-eclampsia. The limitation of our
study was that we did not take a detailed dietary history of the
subjects. So, the impact of inadequate intake of calcium on pre-
eclampsia could not be ascertained in our study. Further studies
need to be conducted to explore the association of low levels of
calcium and increased risk of pre-eclampsia, the predictive
ability of calcium and other electrolytes for pre-eclampsia and
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the role of their supplementation in prevention of pre-
eclampsia.

Our study shows a significant reduction of serum
calcium level in pre-eclamptics compared to normotensives.
This supports the hypothesis that hypocalcaemia may have a
role in the aetiology of pre-eclampsia. It also emphasizes the
need for monitoring the serum calcium level during the
antenatal period so that appropriate measures may be instituted
to reduce the incidence of pre-eclampsia.
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