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ABSTRACT

Aim: To compare mean serum calcium levels in pregnancy, with and without pregnancy induced hypertension.

Study design: A Cohort study was done.

Place and duration of study: Department of Obstetrics and Gynaecology, Sir Ganga Ram Hospital, Lahore Unit lIl, from 1%

January 2021 to 30" June 2021.

Methodology: Two hundred patients with gestational age between 28 to 40 weeks, were included in the present study, 100
patients in group A (hypertension) and 100 in group B (normotensive).

Results: The mean age of patients in group-A and group-B was 28.87 + 4.32 years and 27.49+4.80 years respectively. The
mean gestational age in group-A was 35.86+1.86 weeks and in group B was 35.90+1.36 weeks. The mean serum calcium level
was 7.26+0.80mg in group A and 8.94+0.53mg in group B which is statistically significant (p <0.001).

Conclusion: It is concluded that serum calcium levels in women with pregnancy induced hypertension (PIH) are lower than in
normal pregnant women. The calcium supplementation appears to reduce the risk of pregnancy induced hypertension.
Therefore, calcium consumption in pregnancy should be encouraged, especially during the second and third trimester of

pregnancy.
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INTRODUCTION

The abnormality of hypocalcemia is directly related to many clinical
symptoms that may be mild to severe depending on level of
hypocalcemia. So hypocalcemia management is related to
symptoms severity!. Hypoparathyroidism & chronic renal failure
are associated with hypocalcemia to some extent. Normal level of
calcium in plasma is 8.5mg/dl and below this level it is
hypocalcemia®. Hypocalcemia is also directly correlated with
calcium intake in diet and excretion of calcium in urine of pregnant
women and also its prevalence was noted as 66.4%. This
pregnancy induced hypertension can be either primary or
secondary depending on the fact whether it pre-existed in past or
not. Pregnancy induced hypertension may also be gestational
hypertension if it is found after 20 weeks of pregnancy or pre-
eclampsia if it is a component of multisystem?,

Hypertension in pregnancy usually occurs after 20" week in
a patient who is previously normotensive. When systolic BP>
140mmHg or diastolic BP> 90mmHg at interval of 4 hours then it is
termed as pregnancy induced hypertension. Theories also suggest
impaired trophoblastic invasion of spiral arterioles, uterine vascular
changes, circulating oxidative radicals, endothelial dysfunction,
and cytokine disturbances. Other risk factors include young age
(66%), low socioeconomic class (75%), primigravidas (62%) and
irregular regular calcium supplementation (70%)*°. Pregnancy
induced hypertension occurs in about 7% of all pregnancies and
has hazardous effects on both mother and baby®. A local study
reported that perinatal mortality as 13% & maternal death rate as
0.4% in females diagnosed with pregnancy induced hypertension®.

Approximately 50 to 330 mg of calcium dose is supplied by
body to support the development of fetal skeleton’. This high
demand of fetus calcium is met by supplies from the mother’s
plasma®. It was reported by Mohieldein et al° that calcium level in
study group and control group was 8.38+1.04mg/dl and
9.04+1.13mg/dl respectively in pregnancy induced hypertension.
The calcium level of plasma in mother is directly related to baby’s
development as those women who have high calcium intake their
babies have better bone development. When a comparison is done
in pre-eclampsia and normotensive women then researchers
report women of former group have lower calcium level. So
calcium level should be an important component to be considered
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in balanced diet®!°, The rationale of this study was to compare
mean serum calcium levels in pregnancy with and without
pregnancy induced hypertension. Recommendations can be made
regarding the calcium supplement for women who live in places of
low socioeconomic status as for those who preferred to skip milk
and milk products. Women should be sensitized regarding role of
calcium during pregnancy to avoid its related complications and
ensure healthy feto-maternal outcomes.

PATIENT AND METHODS

This cohort study was conducted in the Department of Obstetrics
and Gynaecology, Sir Ganga Ram Hospital, Lahore Unit Ill, from
1%t January 2021 to 30" June 2021 after IRB permission. Non
probability purposive sampling was done. Sample size is 200
patients (100 in each group) is calculated with 95% confidence
interval, 80% power of test and taking mean+t SD of serum calcium
level in both group i.e. 8.35+1.04mg/dl in group with PIH and
9.04+1.13mg/dl in group without PIH in patients after 20" week of
pregnancy.

Inclusion Criteria

Group A

PIH (as per operational definitions)

Any parity

Child bearing age

Gestational age between 28-40 weeks

Group B

Normotensive

Any parity

Child bearing age

Gestational age between 28-40 weeks

Exclusion Criteria

. Pre-eclampsia (PIH plus proteinuria = + 1 on dipstick test)

e  Twin pregnancy on USG

. Chronic hypertension on history

Data Collection Procedure: The study was conducted after
permission from the ethical review committee of the hospital. Two
hundred patients were admitted through Accident & Emergency
and Out-patients Department of Obstetrics and Gynecology at Sir
Ganga Ram Hospital, Lahore. They were divided in two groups;
group A (hypertensive) and group B (normotensive). An informed
consent was taken from the patient or the attendant. Their
demographic details like age, parity and address were noted.
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Gestational hypertension or pregnancy induced hypertension is the
development of new arterial hypertension (= 140mmHg/Z90mmHg)
in a pregnant after 20 weeks of gestation. Serum calcium level was
done of each patient in both groups from the hospital laboratory.
Normal serum calcium level is 8.5mg to 10.5mg/dl. The
investigations, complete blood count and blood group, were done
on routine basis. Data was analyzed by using SPSS version 22.
The quantitative variables like age, systolic blood pressure,
diastolic blood pressure and serum calcium level were calculated
as mean and standard deviation in both groups. The variable like
parity was calculated as frequency. Mean serum calcium levels
was compared in both groups by using t test and p value of <0.5
was considered as significant.

RESULTS

Total of 200 patients were included in this study. Hundred patients
were in group A (pregnancy induced hypertension) and also 100
patients in group B (normotensive). This study was carried out in
the Department of Obstetrics and Gynecology at Sir Ganga Ram
Hospital Lahore. The age range of patients was 18 to 40 years in
both groups. Most of the patients in both groups were between 28 -
37 years of age. There were 36(36%) patients in group A and
47(47%) patients were between 18-27 years of age in group B. In
group A, 62(62%) patients were between 28-37 years of age and
in group B there was 50(50%) patients were between 28-37 years
of age. Only 2(2%) patients in group A and 3(3%) patients in group
B were > 37 years of age. The mean was 28.87+4.32 in group A
and 27.49+4.80 years of age in group B. The gestational age
range 32 to 39 weeks in both groups. Most of the patients in both
groups were between 32-39 weeks of gestational age. In group A,
42(42%) patients, and in group B 31(31%) patients were between
32-35 weeks of gestational age. The mean gestational age was
35.86+1.86 in group A, and mean gestational age was 35.90+1.36
weeks in group B. There were 43(43%) patients who had parity 1
in group A, 14(14%) had parity 2, 6(6%) patients had parity 3,
18(18%) patients had parity 4, only 3(3%) patients had parity 5 and
primigravida patients were 16(16%) in group A. In group B,
36(36%) patients had parity 1, 17(17%) of patients had parity 2, 8
(8%) patients had parity 3, 8(8%) of patients had parity 4, only 1
(1%) patient had parity 5 and 30(30%) pf the patients were
primigravida.

Table-1: Descriptive statistics of age (years), gestational age (weeks), BP
and calcium level

Mean SD p-value
Group-A 28.87 4.32
Age (years) >0.05
Group-B 27.49 4.80
Gestational  age|Group-A 35.86 1.86 > 0.05
(weeks) Group-B 35.90 1.36
Systolic blood|Group-A 152.00 08.87 <005
pressure Group-B 116.10 6.34
diastolic blood |Group-A 96.90 5.80 <005
pressure Group-B 74.10 5.33
. Group-A 7.26 0.80
Calcium level <0.05
Group-B 8.94 0.53
Table-2: Frequency distribution of age groups and parity
Group-A Group-B
18-27 36(36%) 47(47%)
28-37 62(62%) 50(50%)
Age groups(years) >37 2(2%) 3(3%)
32-35 42(42%) 31(31)
36-39 58(58%) 69(69%)

In group A, 6(6%) patients had 100-130 systolic blood pressure
and in group B there was 95 (95%) had 100-130mmHg systolic
blood pressure. There were 94 (94%) patients had 131-170mmHg
blood pressure in group A and 5 (5%) patients had 131-170mmHg
blood pressure in group B. Four (4%) patients had 60-80mmHg
diastolic pressure in group A and 94(94%) patients had 60-
80mmHg diastolic pressure in group B. The mean systolic blood
pressure was 152.0+ 8.87mmHg systolic blood pressure in group
A and 116.0+6.34mmHg in group B which is statistically significant
(p<0.001). The mean of diastolic blood pressure was
96.90+5.89mmHg in group A and 74.10+5.55mmHg in group B
which is statistically significant (p<0.05). The comparison of serum
calcium level was presented in both groups. There were most of
the patients 57(57%) in group A between 6.0-7.0mg serum calcium
level and in group B there was only 1(1.0%) patient. Twenty-five
(25%) patients in group A and 8(8%) patients in group B had
serum calcium level of 7.1-8.0mg. Sixteen (16%) patients in group
A and 39 (39%) patients in group B had 8.1-9.0mg serum calcium
levels. only 2 (2%) patients had 8.1-10.0mg serum calcium level in
group A and 53 (53%) patients had 9.1-10.0mg in group B. The
mean serum calcium level was 7.26x0.80mg in group A and
8.94+0.53mg in group B which is statistically significant (p<0.001).

Table-3: comparison of BP and calcium level in study groups.

Group-A Group-B p-value
Systolic  blood|100-130 6(6%) 95(95%) <0.001
pressure 131-170 94(94%) 5(5%) '
Diastolic  blood |60-80 4(%) 94(94%) <0.001
pressure 81-110 96(96%) 6(6%) '
6.0-7.0mg 57(57%) 1(1%)
) 7.1-8.0mg 25(25%) 8(8%)
Calcium level <0.001
8.1-9.0mg 16(16%) 38(38%)
9.1-10.0mg 2(2%) 53(%)
DISCUSSION

Hypertension in pregnancy usually occurs after 20" week of
gestation in women who was previously normotensive. In
developing countries pregnant women are usually suffering from
low calcium level so they can face problems during the time of
expecting first child, at end of reproductive years, diastolic notch,
especially if they have family history of preeclampsia (PE). The
fetus has elevated requirements for calcium due to its function in
bone development!!. Baulon carried out a study with sample of
mean maternal age at time of delivery as 25.8 years'. Mohieldein®
study reported the average age of women in study group as
27.4+6.1 years; and for control group as 24.4 + 6.6 years. Akmal®
reported in his study that group 1 involved 100 pregnant women
with normal BP & gestational age was almost 30-40 weeks; while
group 2 involved patients with diastolic BP 100mmHg & gestational
age as 30-40 weeks. Other hypertensive pregnant women with
factors other than PIH were excluded. Malas reports the average
age as 23.40+2.94 years in that of control group & 25.04+5.10
years in that of study group®. The average + SD age in our
research was approximately 28.87+4.32 in group A & 27.49+4.80
years in that of group B and is comparable to several national &
international studies. Baulon reported the average+SD gestational
age at time of delivery as 39.30+1.55 weeks, with a relatively less
gestational age for cases of severe preeclampsia. There were all
women who gave birth to baby at hospital (99.8%).

One study reports the mean age as 37.00+2.69 week for that
in control group and 36.76+ 3.15 weeks for that in study group®®.
Another interesting study by Job stress reports that reducing job
stress can directly lessen chance of developing pre-eclampsia®®.
Gestational hypertension occurred more frequently in women that
had increased stress of job'. But still some researchers object
advising complete bed rest to patients with gestational
hypertension®’. Still there are no consistent opinions®. AQs
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relation of bed rest to gestational hypertension is not still
completely understood’®. Herrea reported the average+SD
gestational age as 38.8+2.2 in that of group A & 38.6 + 1.6 weeks
in that of group B®. Bucher in his study provided a pooled
analysis giving statement of a reduction in systolic BP of -
5.40mmHg (with 95% confidence interval (p-value<.001) and in
diastolic BP of 3.44mmHg. Giving the conclusion that appropriate
calcium supplementation can prevent gestational hypertension and
pre-eclampsia®..

Herrera reported the systolic BP as 116.0+9.6mmHg in that
of group A & 122.2+21.2 in that of group B & diastolic BP as
76.3+7.8mmHg in that of group A & 84.3+10.9 considered
statistically significant (p0.005)%. Wagner study on preeclampsia
reported high BP as 140mmHg or higher systolic BP or 90mmHg
or higher diastolic BP after interval of 20 weeks of gestation in
pregnant women with previously normal BP. Proteinuria, that is
0.3g or can be more protein in urine collection after interval of 24-
hour (that usually gives 1+ or greater on dipstick test). BP in case
of severe PE was 160mmHg or as higher systolic or as 110mmHg
or as higher diastolic BP, two times in at least 6 hours interval, in a
pregnant women on bed rest??, Our study shows 100-170 mmHg
as systolic BP & as 60-110mmHg diastolic BP in pregnant women
being comparable with national and international studies.

Sibai reports that an antihypertensive treatment should be
carried out in women with BP as 160 to 180mmHg or higher?. One
other study reports diastolic BP of 105 to 110mmHg or higher?.
140 to 155mmHg systolic BP and diastolic BP as 90 to 105mmHg
should be the treatment goal. There should be a gradual lowering
of BP for such cases?. Sibai also reports that many drugs usage
should be avoided in pregnant hypertensive women because of
adverse reaction that may occur®. For PE hypertensive women,
Hydralazine (Apresoline) & labetalol (Normodyne, Trandate) are
considered most useful. Nifedipine (Procardia) & sodium
nitroprusside (Nitropress) can be used as alternatives in spite of
potential associated risks. For labetolol, it should be kept in mind
that it is contraindicated for women with asthma or chronic heart
failure?®. ACE inhibitors are also contraindicated in pregnant
women. Complete treatment of PE requires bed rest and also it is
resolved after delivery. Patient should be immediately hospitalized
as to avoid any convulsions and any harm to fetus. It must also be
kept in mind that costs for taking care of pre-eclampsia is less than
that of taking care of pre mature baby. According to Reynolds
management goals for severe preeclampsia should be (1) Avoiding
convulsions, (2) maternal BP control, & (3) delivery. If pre-
eclampsia develops after 26 week interval then fetus lungs may
suffer and fetal jeopardy may occur. If preterm delivery occurs then
maternal transfer to some tertiary center should be advised to do
carry out neonatal intensive care?. Managing patients with
preeclampsia of severe level occurring early in pregnancy is a
challenge to handle. To ensure proper lung development of fetus
some institutions carry out antihypertensive treatment for mother.
Corticosteroids can also be used to achieve this goal?’.

One study reports serum calcium level for that of control
group as 9.50+0.16mg and for that of study group 8.22+ 0.12mg
considered statistically ~significant (p<9.995)'%.  Mohieldein®
reported mean serum calcium level in study group as
(8.38+1.04mg%), and the average serum calcium level in that of
control group as (9.04+1.13mg%) that was statistically significant.
Flynn reported serum calcium as a significant balanced diet
component as it is required for bone and teeth development and all
other needs of life?®. Emily reported that during a full term
pregnancy, 30g of mother’s calcium is taken by fetus, by mother’s
bones if level is low in serum. Contrarily if serum level is high in
plasma then there will more calcium in breast milk making baby’s
bones strong®.

Rasmusen reports that in almost 5% to 10% of pregnancies
pre-eclampsia occurs. In addition to this pregnancy induced
hypertension (PIH), proteinuria, and oedema is also present®.
Exact reason for pre-eclampsia is undetermined yet it is a
supported theory that it originates from placenta and involves

reaction between mother and fetus serum®-2, For study group
mean serum level was reported as (8.38+1.04 mg/dl), and average
serum calcium level in control group as (9.04+1.13mg/dl) that was
statistically significant. All these results suggest an inverse
relationship of calcium level and PIH® In our study the serum
calcium level deficiency was assessed by measurement of calcium
retention. The results of study showed that 82% of the patients in
group A were calcium deficient compared with only 9% in group B
who were calcium deficient, with mean+SD 7.26+0.80 in group A
and 8.94+0.53 in group B (p<0.001) which is statistically significant
and compared with other studies. Seely reports that women with
preeclampsia had relatively lower serum ionized levels than those
who were normotensive (1.20 2410.01 vs. 1.26 + 0.01 mmol/L, (p-
value < 0.02). Both groups had equivalent levels of 25(OH)D; but,
preeclamptics observed to have much lower 1,25-dihydroxyvitamin
D levels (172.1+18.5 vs. 219.6+12.7mmol/L, (p-value < 0.05).
Hence, low levels of 1,25-(OH)2D can contribute to less intestinal
calcium absorption during phase of increased calcium demand,
leading to lower ionized calcium levels, hypocalciuria in
preeclampsia, increased parathyroid hormone. Calcium sensitivity
may also affect vascular resistance®. Calcium metabolism may
also be affected in pregnancy. Almost 30-50gm calcium should be
stored during pregnancy, half of which that is 25gms is needed by
fetus. In third trimester 80% of this is deposited in fetus. lonized
calcium is transferred at rate of 50 mg/day at 20 weeks from
mother to fetus and 350 mg/day at 35 weeks. Reduced serum
calcium levels cause increase of parathyroid hormone levels,
elevating calcium level in cells increasing vascular smooth muscle
contraction and hence BP. So, it is supported that intracellular
increase of calcium indirectly affects BP. There is much supportive
data for relationship of calcium level in serum to that of pre-
eclampsia and gestational hypertension so if the levels increased it
can reduce the harmful effects on both mother and fetus® If almost
2 g of calcium supplementation is provided per day, it eventually
decreases BP reducing vascular smooth muscle contraction so
pregnancy can be safe. There is a shift of ions from intracellular
space to extracellular space that leads to reduction of BP. Bucher
meta-analysis involving randomized controlled trials studying
calcium supplementation effects on PIH & preeclampsia also
supported above theories?!.

CONCLUSION

It is concluded that serum calcium levels in pre-eclamptic pregnant
women are lower than in normal pregnant women. There is a
relationship between low calcium level and pregnancy induced
hypertension. The calcium supplementation appears to reduce the
risk of pregnancy induced hypertension, especially in populations
living in poor sanitary conditions associated with risk factors for
pregnancy induced hypertension. It may play a beneficial role in
the prevention of pregnancy induced hypertension by maintaining
serum calcium levels. Therefore, calcium consumption in
pregnancy should be encouraged, especially during the second
and third trimester of pregnancy.
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