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Abstract
Background: To compare serum calcium level in pre-eclamptic women and normal
pregnant women.

Materials and methods: It was a case-control study carried out in patient
Department of Fetomaternal Medicine unit in the Department of Obstetrics &
Gynaecology of Bangabandhu Sheikh Mujib Medical University (BSMMU), Dhaka.
From September 2010 to February 2011. Total 60 cases, among them 30 comprising
control group and 30 were cases. This was a non interventional case control study
that was carried out on total 60 women with age range 18 to 38 years of them 30
healthy gravid women as control group and 30 pregnancy with pre eclampsia as
case. Serum calcium level of the groups were measured, and compare between this
two group. Data were analyzed by computer with the help of SPSS (Statistical
Package for Social Sciences) win 13 software package.

Results: Serum calcium in pre-eclamptic women was significantly low
[7.88+0.75mg/dl vs 9.9267+0.58 mg/dl] than in normal pregnant women.

Conclusion: Serum calcium may be used for earlier detection of preeclampsia.
Further studies are required to investigate whether calcium supplementation can be
used as a preventable measure for the development of preeclampsia.
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INTRODUCTION

Hypertensive disorders of pregnancy are responsible for significant maternal and
perinatal morbidity and are the second leading cause, after embolism, of maternal
mortality in United States'. Preeclampsia is defined as the development of hyperten-
sion, proteinuria, or both, after 20 weeks of gestation in a previously normotensive
women'. It affects 5 to 10 % of all pregnancies yearly in USA%®. In India incidence
is recorded 5-15%. The incidence in primigravida is about 10% and multigravida
5% . Incidence of pre-eclampsia in our country is still very high and the most com-
mon medical disorder that occur during pregnancy®. Inspite of different preventive
approaches to improve obstetric care in Bangladesh it constitute about 5% of total
deliveries and 16% of the maternal mortality which is equivalent of about 4500
women/Year’.

On the pathological basis, calcium plays an important role in muscle contraction and
regulation of water balance in cells. Modification of plasma calcium concentration
leads to the alteration of the blood pressure. The lowering of serum calcium and the
increase of intracellular calcium can cause an elevation of blood pressure in pree-
clamptic mother. The explanation for this process is not clear. The low level of ma-
ternal total calcium is due to an increase in the fetal calcium demand, and is due to
an increase in maternal estrogen production which blocks bone resorption which in-

crease calcium excretion in urine and thus aggravates the situation'%-!!.
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Considering the above facts, the study will be carried out to an-
alyze the serum calcium level in pre-eclampsia as well as in
healthy pregnant normotensive women in the third trimester. It
has been widely documented that there is relationship between
low calcium level and pre-eclampsia. The low level of maternal
total calcium may have a role in development of this disorder in
pregnancy. Therefore calcium supplimentation during pregnan-
cy may be used to help prevention of pre-eclampsia. However,
till to date there is no evidence regarding this supplimentation
and there are no available reports conclusively demonstrating
the actual mechanism of pre-eclampsia.

MATERIALS AND METHOD

It was a case-control study carried out in patient Department of
Fetomaternal Medicine unit in the Department of Obstetrics &
Gynaecology of Bangabandhu Sheikh Mujib Medical Universi-
ty (BSMMU) Dhaka. From September 2010 to February 2011.
Study population consisting normal pregnancy at third trimester
as control group, and pregnancy with pre-eclampsia at third tri-
mester as case. Total 60 cases, among them 30 comprising con-
trol group and 30 were cases. This was a non interventional
case control study that was carried out on total 60 women with
age range 18 to 38 years of them 30 healthy gravid women as
control group and 30 pregnancy with pre eclampsia as case. Se-
rum calcium level of the groups were measured, and compare
between this two group. After taking aseptic precaution, five
milliliter of venous blood was collected at any time from each
of pre-eclamptic patient as well as from control subjects, with a
disposable syringe, by venipuncture, taking aseptic precaution.
Blood collection was not related with food taking. From both
group blood sample was collected during antenatal period fol-
lowing admission. The collected blood samples were allowed to
clot and serum was separated by centrifugation at 3000 rpm for
5-10 minutes. Then serum calcium level was measured by auto
analyzer machine named PENTRA 400. Data were analyzed by
computer with the help of SPSS (Statistical Package for Social
Sciences) win 13 software package. Statistical analyses were
done by using appropriate procedure like chi square test, stu-
dent t-test where applicable. Statistical significance is set at
0.001 level, confidence interval at 95% level.

RESULTS

This case control study was conducted on pregnant women who
had pre-eclampsia and pregnant women who were normoten-
sive and admitted in inpatient department of Fetomaternal Med-
icine unit of Department of Obstetrics & Gynaecology of
BSMMU from September 2010 to February 2011. Total 60 pa-
tients were selected among them 30 were cases (Preeclamptic
women) and 30 were selected as control (Normotensive preg-
nant women). The result of this study is mentioned below:

Table I : Age of the respondents.

Group n Range Mean+SD p value ?
Case 30 18.0-35.0 27.30 +4.284

27.33 £4.581 >0..489"™
Control 30 19.0-42.0

Case-Preeclamptic women, Control-normotensive pregnant
women, ns-non significant, n-total number of respondent, a- p.
value is reached from chi square.
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Table II : Gestational age.

Gestational age Case (n -30) Control (n-30) p value*
No (%) No (%)

Preterm 21(70) 7 (23.3)

Term 9 (30) 23(76.7)  0.000°

Case-—Preeclamptic Women, Control-— Normotensive Women.

Table III : Distribution of Gravida.

Prime Multi p value *
n (%) n(%)

Case(n-30) 13 (43.3) 17 (56.7)

Control (n-30) 11 (36.7) 19 (63.3) >0.598™

Case — pre eclamptic women, Control — Normotensive pregnant
women.

Table IV : Distribution of BP level.

Group n Range mean + SD p value?
Systolic BP

Case 30 120-180 129.33+22.31

Control 30 90-120  110.33+9.64 <0.001°
Diastolic BP

Case 30 80-125  87.42+17.11

Control 30 60-80 72.33+6.66 <0.00°

Case — Pre eclamptic women, Control -— Normotensive
pregnant women, a-—t test, s — Significant.

Table V : Serum calcium level.

n Range mean + SD p value?
Case 30 6.80-9.10 7.88+0.75 5.25E-14°
Control 30 8.80-11.10 9.9267+0.58

Case — Pre eclamptic women, Control — Normotensive pregnant
women, n—total number of patient, a-—t test, s -— significant

DISCUSSION

This case control observational study was carried out with an
aim to compare serum calcium level between preeclamptic
(Case) and normotensive (control) women. And also to com-
pare socio demographic variation between two groups. A total
60 women between 28 to 40 weeks of gestation among them 30
were preeclamptic (Cases) and 30 were normotensive (Control)
included in this study, in Fetomaternal Medicine unit of the De-
partment of Obstetrics and Gynaecology of BSMMU during
September 2010 to February 2011.The present study findings
were discussed and compared with previously published rele-
vant studies.

In this study it was observed that mean (£SD) age of the case
was 27.30+4.284 years and in control group 27.33+4.581
years. Mean age was not significant (p>0.489) between case
and control group (Table-I). This finding is consistent with the
study of Duekilt & Harington, in which they found young ma-
ternal age did not seem to affect the risk of developing pre-
eclampsia'?.
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Regarding gestational age, both case and control group ranged
from 28 to 40 weeks, where preterm (<37 weeks) were found
21(70%) in case and 7(23%) in control group, where as in con-
trol group maximum number 23(76.7%) of patient were in term
(>37 weeks) gestational age and the difference was statistically
significant (p—<0.001) (Table-II). Similar type of result was
found in the study done by Chanvitya Punthumapol and Boons-
ri Kititchotpanich, in which they found that normal pregnant
women had mean gestational age more than both mild and se-
vere preeclamptic women significantly. (38.3+1.97 weeks vs.
36.31+3.2 weeks, p=0.035; and 36.2443.58 weeks, p=0.03 re-
spectively)!3.

In this study primi patient were 13(43%) in case and 11(36.7%)
in control group, multi patient were 17(56.7%) in case and
19(63.3%) were in control group, data was statistically not sig-
nificant (p>0.598) (Table—III). This finding is not consistent
with the findings of Dutta, in which he has found the incidence
of pre-eclampsia in primigravida is about 10 percent and in
multigravida is 5%’. This finding may be due to small sample
size and data were collected randomly.

An elevated systolic and diastolic blood pressure was found in
case and control group. Systolic and diastolic blood pressure
were significantly high among cases in comparison to control
group (p<0.001) (Table-IV). This is consistent with the findings
of Roburts and Redman, in which they have found in pre-
eclampsia that there will be rise of blood pressure of > 15 mm
of Hg diastolic and >30 mm of Hg systolic from measurement
in early pregnancy or to >140/90 mmHg in late pregnancy if no
early reading is available®.

The main objective of the study was to find out the level of se-
rum calcium in preeclamptic and normotensive women. In this
study serum calcium level was found to be significantly low in
pre-eclampsia than that of control pregnant women. In this
study mean serum calcium level found 7.88+0.75 mg/dl in cases
and 9.9267+0.58 mg/dl in control group (table-XII). This is
consistent with the findings of Hojo and Augast, in which they
have found that calcium deficiency, is associated with pree-
clampsia.'*

Another study identified the serum calcium level reduced in
preeclamptic women (8.70£0.59) mg/dl then that of normoten-
sive pregnant women'®. The data supported the hypothesis that
calcium might be a cause in the development of pre-eclampsia.

Serum Calcium Level in Patients with Pre Eclampsia

The effect of serum calcium on changes in blood pressure could
be explained by the increased level of intracellular concentra-
tion of calcium. The level of free intracellular calcium is a ma-
jor determinant of vascular smooth muscle tone and conse-
quently resistance, Thus increase of intracellular calcium con-
centration causes constriction of smooth muscle in blood ves-
sels and increase vascular resistance. There by increase blood
pressure!.

Another similar study is identified which was done by Naser O.
Malas, they have explained calcium is one of the most abundant
elements in the human body and serve as a variety of vital func-
tion!>. Pregnancy entails a number of physiologic events with
implications regarding calcium metabolism, the extracellular
fluid expands, the albumin level decreases. The glomerular fil-
tration rate increase causing increase in calciuria and calcium is
removed from the maternal system by transfer to the fetus. This
mechanism all tend to propose lowering of maternal calcium
concentration. Potkin RM et al, identified that calcium supple-
mented group showed reduced incidence of pre-eclampsia than
that of placebo group'®.

CONCLUSION

The development of pre-eclampsia is high in developing coun-
tries like Bangladesh where antenatal care is inadequate. Since
this complication is mostly preventable in large number of cas-
es detected and treated at an early stage, it is eventual to detect
the condition at an early stage and to provide adequate antena-
tal care in due time.

Determination of serum calcium which is very simple to ana-
lyze may be used to detect pre-eclampsia in addition to the oth-
er sign of pre-eclampsia like proteinuria and hypertension. In
numerous controlled trials, oral calcium supplementation has
been studied as a possible preventive measure while most trial
have found significant reduction in the incidence of pre-
eclampsia with calcium supplementation although some have
reported no change.

Regardless of the mechanism and pathophysiology, hypocalcae-
mia may be a reliable finding of pre-eclampsia from other
forms of gestational hypertension.
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