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ABSTRACT… Objectives: The hypertensive disorders of pregnancy (HDP), especially severe 
preeclampsia are most common cause of neonatal and maternal mortality and morbidity. 
Alteration in metabolism of calcium and magnesium during pregnancy is considered to be one 
of etiological factor for pre-elampsia. Study Design: Case-control study. Settings: Departments 
of Pathology and Gynecology and Obstetrics, Bahawal Victoria Hospital. Period: September 
2018 to June 2019. Material & Methods: To compare whether serum levels of calcium or 
magnesium showed significant change in mild and severe preeclamptic patients as compared 
to control group. Research population consisted of pregnant females that were divided into 
three groups. The mild and severe preeclamptic groups comprised of 55 and 26 participants 
respectively and 45 were included in control group. The serum calcium and magnesium levels 
were measured in these groups. Results: Maximum numbers of preeclamptic cases were 
presented at 28-32 week of gestation while severe pre-eclamptic group showed most cases in 
33-36 weeks. In both groups, most of cases occurred in multiparous women as compared to 
nulliparous women. The normotensive group showed serum calcium and magnesium levels of 
9.08±0.63 and2.12±0.22mg/dl while mild preeclamptic (mPE) had mean value of 7.91±0.64 
and 1.58±0.42mg/dl and measurement were 7.67±0.48 and 1.26±0.44 in cases of severe pre 
eclampsia (sPE). Serum magnesium levels were significantly lower in sPE as compared to 
mPE (<0.0001) while difference was not statistically significant for serum calcium level (0.14). 
Conclusion: Both decrease level of serum calcium and magnesium might be risk factor in 
development of preeclampsia with more emphasis on role of low magnesium as a prognostic 
marker in severe preeclamptic cases.
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INTRODUCTION
The hypertensive disorders of pregnancy (HDP), 
specially preeclampsia and eclampsia are 
most common cause of neonatal and maternal 
mortality and morbidity.1 Preeclampsia, presents 
with hypertension, proteinuria and edema can 
progress to serious and devastating complication; 
eclampsia which manifest itself with seizures. It 
can also lead to renal and respiratory dysfunction, 
HELPP syndrome, stroke and cardiac failure.2 
In order to save the life of preeclamptic mother, 
premature delivery of compromised fetus has 
to be performed that is responsible for perinatal 
mortality and motility.3 The landscape analysis of 
data showed that burden of maternal death due 
to HPD is 9% in developing countries and 16% in 

developed countries and every year 4–18% cases 
of preeclampsia are recorded globally.4

Current evidence suggests that the endothelial 
dysfunction seen in preeclamptic pregnant 
women may persist years after the episode and 
therefore these women may be at high risk of 
cardiovascular diseases later in life.5

Magnesium is a mineral that is crucial part of 
many neurological, reproductive, cardiovascular 
and immune processes occurring in the body. 
The literature has also suggested the role of 
magnesium in regulation of blood pressure as it 
influence tone and contractility of smooth muscles 
of blood vessels.6 Calcium has a definitive role 
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in neuro muscular excitability, vascular and 
smooth muscle contraction, clotting mechanism. 
It has also essential function in formation and 
secretion of various enzymes and hormones. The 
hypocalcaemia increases susceptibility for tetany, 
cerebral hemorrhage, rickets and osteomalacia.7

The diet of women of developing countries is 
deficient in essential minerals and vitamins as 
financial resources are limited so they are unable 
to cope with increase demand of growing fetus. If 
low level of calcium and magnesium are involved 
in pathogenesis of preeclampsia, then simple 
fortification of diet with these minerals can solve 
the problem.8

But previous studies have revealed disparity 
in outcome between the relationship of these 
two minerals and pre eclampsia. Some studies 
agreed with role of both elements but some put 
emphasis on the role of magnesium and other 
give importance to calcium.9,10,11

Alteration in metabolism of calcium and 
magnesium during pregnancy is considered to 
be one of etiological factor for preelampsia and 
it is proposed that in developing countries like 
Pakistan, females in their reproductive years 
particularly in pregnancy are prone to micro 
and macro nutrient insufficiency due to increase 
demand of growing fetus and poor body reserves. 

Since both these elements have significant role in 
maintaining the blood pressure, the present study 
was conducted to compare whether serum levels 
of calcium or magnesium showed significant 
change in mild and severe preeclamptic patients 
as compared to control group.

MATERIAL & METHODS 
After approval from ethical committee, this study 
was carried out in Pathology and Obstetrics 
and Gynecology Departments of Quaid-e-Azam 
Medical College and Bahawal Victoria Hospital 
(BVH) Bahawalpur from December 2018 to 
June 2019. The Participants were inducted from 
outpatient department and labor room of BVH. 
Research population included 74 pregnant 
mild and severe pre eclamptic women and 45 

control groups, were selected by the purposive 
sampling method. Blood pressure (BP) more 
than 140/90 and proteinuria >300 mg/ 24hr urine 
sample or 1+ on dipstick were used to define 
mild Pre eclamptic group while for selection of 
severe PE, we consider if one of the following 
features were present; Blood pressure > 
160/110, proteinuria > 3 g/ 24hr urine or dip 3+ 
in dipstick two consecutive urine samples within 
4hr, urine volume <500 ml/24hr, epigastric pain 
with hemolysis, thrombocytopenia and raised 
hepatic enzyme levels, persistent neurologic 
symptoms or headache, blurring of vision and 
seizures. The pregnant women with a history of 
chronic hypertension, cardiovascular or kidney 
lesion, any form of diabetes or using calcium 
and magnesium supplements were excluded 
from the clinical group. 5 ml of venous blood was 
drawn from antecubital vein of each participant 
in clot activator tube. Samples were centrifuged 
at 3000 rpm for 5 minutes. Serum calcium was 
measured by O Cresolphthalein (OCP) while 
magnesium was estimated by Xylidl Blue method 
on fully automated chemistry analyzer AU680. 
The urinary protein, LFTs and RFTs were also 
performed on AU 680.The intra-assay and inter-
assay coefficient of variance of serum magnesium 
was 0.9% and 1.08% and calcium was 0.62% and 
0.89%, respectively. 

The SPSS software package version 20.0 was 
used for analysis of data and expressed in terms 
of mean, standard deviation (SD) and percentage. 
The ANOVA was used to compare continuous 
variables. P value of < 0.05 was considered to be 
statistically significant.

RESULTS 
Average gestational age for the mild preeclamptic 
group was 30.4 ± 3.36, 34.2 ± 4.60 for severe 
group and 33.7 ± 4.36 for control group. 
Demographic parameters of each group were 
presented in Table-I.

Maximum numbers of preeclamptic cases were 
presented at 28-32 week of gestation while severe 
pre-eclamptic group showed most cases in 33-36 
weeks. In both groups, most of cases occurred in 
multiparous women as compared to nulliparous 
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women. The analysis of one way ANOVA showed 
that systolic and diastolic BP had significant 
difference of p< 0.001 among three groups as 
shown in Table-II.

In case of serum calcium, the levels decreased 
from normotensive (9.08±0.63 mg/dl)to the 
two pre-eclamptic group as shown in Figure-1 
but this reduction in concentration (7.91±0.64 
vs 7.67±0.48) between mild and severe 

preeeclamptic groups (difference of means 0.23, 
95% confidence interval 0.04 to 0.52)was not 
statistically significant (p =0.13) (Table-II) while 
decrease in values of serum magnesium was 
observed among three groups (Figure-2) with 
control group had levels of 2.12±0.22 mg/dl 
while notable difference between two risk groups 
(1.58±0.42 vs 1.26±0.44) was observed that was 
highly significant (difference of means 0.31, 95% 
confidence interval 0.14 to 0.40).

Control Group (N=40) mPE (N=55) sPE (N=26)
Age (years)
<20
20-35
>35

12
14
14

18
14
23

8
7

11
Gestational week
28-32
33-36
>36

16
11
13

25
17
13

4
11
7

Parity
0
1-3
>3

15
08
17

19
14
22

08
06
12

Table-I. Data comparison for age, gestational week and parity.

Parameters Normotensive mPE Spe
Serum Calcium‡ (mg/dl) 9.08±0.63 7.91±0.64 7.67±0.48
Serum Magnesium** (mg/dl) 2.12±0.22 1.58±0.42 1.26±0.44
Systolic Blood Pressure (mmHg)© 103.26±9.93 161.7± 17.03 193.0±29.76
Diastolic Blood Pressure (mmHg)¥ 71.66±8.38 97.95± 8.54 117.53±17.6

‡Normotensive vs. mPE, p=.0001; mPE vs. sPE, p=.14; Normotensive vs.sPE, p=.0001.
** Normotensive vs. mPE, p=.0001; mPE vs. sPE, p=.001; Normotensive vs.sPE, p=.0001.
©Normotensive vs. mPE, p=.0001; mPE vs. sPE, p=.001; Normotensive vs.sPE, p=.0001.
¥Normotensive vs. mPE, p=.0001; mPE vs. sPE, p=.0001; Normotensive vs.sPE, p=.0001.

Fig-1: Comparison of three groups for serum calcium
Fig-2: Comparison of three groups for serum 

Magnesiu m 
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Age, parity and gestational age among three 
group were not significantly different (P < 0.05).
In severe preeclampsia group, 09 presented with 
BP >160/110, 06 had imminent eclampsia, 04 
with eclampsia, 05 had proteinuria of >3 gram/24 
hour and 02 with HELLP syndrome. The females 
of age more than 35 years made the largest 
group of the three and multiparous women were 
more affected with this condition. The mean 
systolic blood pressure for mild and severe 
groups were161.7± 17.03 and 193.0±29.76 and 
diastolic BP of two groups were 97.95± 8.54 and 
117.53±17.6.

DISCUSSION 
Preeclampsia is one of the commonest and 
catastrophic obstetrical complications of 
pregnancy in developing countries. In spite 
of several studies on this condition, its exact 
etiology is not clearly interpreted yet. Studies 
have observed that alteration in values of serum 
calcium and magnesium in preeclampsia 
could be responsible in pathophysiology of 
preeclampsia.12 

It is hypothesized that this multifactorial disease 
might be due to increases synthesis of free 
radicals from enhanced oxidative stress and 
decrease serum levels of those elements that play 
a vital role in synthesis of materials necessary for 
immune response of the body. Though various 
novel markers i,e serum placental growth factor 
(PIGF), soluble fms-like tyrosine kinase 1 and 
soluble endoglin have been discovered that can 
serve as early predictor of preeclampsia.13,14 
Nevertheless, serum calcium and magnesium 
may be practical and cost-effective predictors for 
preeclampsia since the start of pregnancy.15

The present study showed that in comparison 
to control group, mean serum calcium level was 
significantly reduced (p < 0.001) in both mild and 
severe preeclamptic groups. The outcome of our 
result was in accordance with earlier reports16,17 
with difference that there was no statistically 
significant difference between mild and severe 
preeclamptic group. The pregnant mother needs 
30-50 gram of calcium to fulfill the requirement 
of growing fetus and to support her reserves 

for lactation. The maximum transport of calcium 
occurs in third trimester where upto 350mg of this 
mineral is transferred to fetus via uteroplacental 
route in 35th gestational week. In pregnancy, the 
increase plasma volume leads to concomitant 
hemodilution state and results in dilution of 
all plasma constituents including calcium and 
magnesium. As pregnancy advances there is 
more pronounced hypercalciuria due to enhance 
renal plasma flow and glomerular filtration rate. 
So in response to this hypocalcemic effect, there 
is increase synthesis of paratharmone (PTH) that 
raise intracellular calcium level in vascular smooth 
muscle and have vasoconstriction effect. This 
process increases vascular resistance of arteries 
and arterioles that might result in hypertension in 
preeclamptic mother.18,19

Our study revealed that there was significant 
difference in serum magnesium level between 
control and two high risk groups. Moreover its 
levels are statistically different in mild and severe 
preeclampsia and might be used to predict those 
mild cases that can suffer from complications 
of this disease. Previous studies by Al-Jameil10 
and Deshpande20 also demonstrated that serum 
magnesium decreased as pregnancy advanced 
in comparison to normal pregnant group. But 
the study performed on Sudanese women 
showed increase level of serum magnesium in 
preeclamptic females when analysis was done on 
atomic absorption spectrophotometry.21 But other 
study failed to determine any difference between 
two groups.22

Serum Mg increases excitability of cardiac 
muscles and contributes significantly to maintain 
tone and contractility of smooth muscle of blood 
vessels pressure. Increase in blood pressure may 
be due to decrease vasodilating action of serum 
magnesium. It serves as a calcium channel 
blocking agent and restrict the calcium mediated 
vasoconstriction of smooth that is responsible 
of vasodilation of arteries and decreases blood 
pressure. Hypomagnesaemia hampers the 
depolarization – repolarization process leading to 
raise intracellular calcium via opening of calcium 
channel s of cell membrane and increasing blood 
pressure.22,23 Further it has been postulated that 
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hypomagnesaemia promotes vasoconstriction 
roles of nor adrenergic and angiotensin II.20 
It also liberates endothelin-1 from endothelial 
cells that induces vasoconstriction and restricts 
prostacyclin mediated vasodilation of blood 
vasculature especially from the umbilical arteries 
that further augments the blood pressure of pre- 
eclamptic mother.24 Thus, the defective function 
of membrane channels resulting in reduction in 
intracellular magnesium levels might have pivotal 
contribution in vasoconstriction process.

The disparity in results of these researches may 
be due to use of different analytical techniques 
and instruments or it may be attributed due 
to geographical and genetic variability of 
subjects and alteration in dietary practices and 
socioeconomic conditions of study population. 

CONCLUSION
Our study concluded that both serum calcium 
and magnesium should be evaluated routinely 
besides other lab investigation for early detection 
of preeclampsia and more emphasis should be 
given to serum magnesium level to monitor its 
progression to devastating high risk condition i,e 
severe preeclampsia.
Copyright© 05 Mar, 2020.
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