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Abstract

Background: Pre-eclampsia is a frequent and serious pregnancy complication contributing
for the increasing maternal morbi-mortality rates. This study was designed to evaluate the effect
of calcium supplementation during pregnancy, on the incidence of pre-eclampsia and eclampsia
among primigravid women.

Method: In a hospital-based, opened, randomized and controlled clinical trial carried out in
the city of Yaounde, 70 women were randomized to either 1.5 g daily calcium supplements (n
= 35) or vitamins at the same time (n = 35) from 20 weeks gestation till delivery. Were included
all singleton healthy, primigravid women who offered their signed inform consent and were
excluded, all women with any chronic condition. Primary outcomes were pre-eclampsia and
eclampsia.

Results: No significant difference was observed between the two study groups with respect
to the baseline characteristics obtained at enrollment. We recorded a sevenfold decrease in the
incidence of preeclampsia in the calcium group (RR = 0.26, Cl 0.06 — 0.44, p = 0.024). The onset
of pre-eclampsia was delayed 3 weeks in the calcium group. Meanwhile the mean diastolic blood
pressure at delivery was of no significant difference (p = 0.126), the mean systolic blood pressure
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at delivery however, presented a significant difference between both groups (p = 0.009).

Conclusion: A 1.5 g daily calcium supplementation of healthy normotensive primigravid
women during pregnancy seems to be effective in reducing the incidence of pre-eclampsia.

Introduction

Pre-eclampsia is an increase in blood pressure associated
with a proteinuria (= 300 mg/day) occurring after 20 weeks
gestation in women previously known to be normotensive [1].
[tis a multisystemic disorder of unknown etiology and unclear
pathogenesis [2]. It is frequent among primigravid, women
with diabetes, chronic hypertension, multiple pregnancy etc.,
[3]. Pre-eclampsia and its most deadly complication, eclampsia
constitute two major components of the large clinical entity
known as hypertensive disorders in pregnancy [1]. A pregnant
woman is considered hypertensive if her blood pressure is
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greater than or equal to 140/90 mmHg on two consecutive
measurements [4].

Worldwide, 10% - 15% of maternal deaths that occur
every year are associated with hypertensive disorders of
pregnancy (eclampsia/pre-eclampsia accounting for about 1
in 7 maternal deaths) [5,6]. It is the most prevalent maternal
complication worldwide affecting about 5% - 10% of all
pregnancies [1]. Pre-eclampsia and eclampsia stands out as
two major causes of maternal and perinatal morbidity and
mortality, affecting between 5% and 8% of all pregnancies and
accounting for about 50.000 to 60.000 maternal and 500,000
fetal deaths per year worldwide[2,7].
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In Africa, hypertensive disorders of pregnancy accounts
for 9.1% maternal deaths and a woman'’s lifetime risk of
dying from pregnancy-related complications in developing
countries is 14 times higher than in developed countries [8].
In sub-Saharan Africa, 1 of every 1,500 pregnancies ends in
a maternal death attributable to eclampsia/pre-eclampsia
[9]- In Cameroon, a prevalence of 8.2% of hypertensive
disorders of pregnancy was recorded by Mboudou, et al. in
2009 (pre-eclampsia accounting for up to 77% proportion of
the 4 disorders constituting this disease) [10]. The maternal
mortality ratio in Cameroon has gradually been on a rise
for a couple of years, from 430/100 000 live births in 1991,
669/100000 live births in 2004 to 782/100000 live births
(LBs) in 2011 [11]. Nevertheless, a recent decrease was
observed and recorded by the Demographic and Health
Survey board in 2015 (596/100 000LBs) [12].

Several preventive measures have been proposed to
decrease morbidity and mortality among pregnant women
at risk of pre-eclampsia. The proposed prophylactic
measures are antiplatelet therapy, magnesium sulfate and
calcium supplementation [13]. Several studies in different
countries, have been undertaken to study the effect of calcium
supplementation on reducing the incidence of pre-eclampsia
among pregnant women but conflicting results have been
reported [14-20]. To the best of our knowledge, no study up to
date in central Africa has evaluated this therapeutic modality.

This study was designed to evaluate the effect of calcium
supplementation during pregnancy, on the incidence of pre-
eclampsia and eclampsia among primigravid women.

Materials and Methods
Study population

This study was an opened, randomized controlled clinical
trial performed between November 2018 and June 2019
in three hospitals in the city of Yaounde (two reference
hospitals which are the Yaounde Central Hospital and the
Gyneco-Obstetric and Pediatric Hospital and one district
hospital; the Biyem-Assi district Hospital). Were included in
this study, all singleton healthy primigravid women from 20
weeks gestation. Pregnant women already on calcium therapy
or with blood pressure = 140 mmHg systolic or 2 90mmHg
diastolic, women with history of urolithiasis or with medical
complicating pregnancy conditions (Diabetes Mellitus, renal
failure, and heart failure) were ineligible. The gestational age
was obtained from the estimates of the 1**trimester ultrasound.
For estimating sample size, we used a randomized clinical trial
sample size formula where type 1(a) and type 2 errors (f3)
were 0.05 and 0.20 (power of 80%) respectively. Accordingly
we required 20 pregnant women in each group but however
recruited 35 women in each group (70 participants in total) to
compensate for any loss to follow-up.

Study design

We carried out a consecutive and exhaustive sampling
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method. All pregnant women at initial state were, randomly
allocated into two groups to take either 1500 mg daily calcium
supplements (as calcium carbonate) or vitamins at the same
time from 20 weeks of gestation till delivery. The randomized
allocation sequence was obtained from a computer-generated
random number blocking (blocks of 8 women). Women in the
calcium group each took three chewable tablets containing
500 mg elemental calcium giving a total of 1500 mg daily at
meals, but at least 3 hours away from any iron supplements.
Participants of the control group were placed on vitamins (B
complexes) taken once (one tablet) daily. These medications
were subsidized. Pregnant women were requested not to
change their normal dietary intakes throughout the study and
not to take any supplements other than that provided to them
by the investigator or their physician (folic acid or ferrous
sulphate). At each subsequent scheduled trial visit, they
returned the boxes regardless of whether all tablets had been
taken. Women were asked systematically for the tablets that
were taken and encouraged to follow the treatment regimen.
Individual compliance was calculated by the standard
formula: 1 - (number of tablets returned/number of tablets
to be taken). Treatment was discontinued when magnesium
sulphate therapy was initiated to treat pre-eclampsia or when
nephrolithiasis was diagnosed.

Anthropometric variables

Anthropometric measurements of the participants at
enrollment were considered as baseline variables. The weight
(to the nearest 0.1 kg) and height (to the nearest 0.5 cm) were
measured using a scale and a stadiometer respectively. Body
mass index was determined using the formula: weight (kg)/
height (m?).

Outcomes

We had as primary maternal outcome: the incidence of
pre-eclampsia and/or eclampsia. Pre-eclampsia was defined
as an increase in blood pressure (= 140/90) associated with
a proteinuria or signs of target organ damage occurring after
gestational week 20 [1]. Hypertension was defined as a blood
pressure of = 140 mm Hg and/or = 90 mm Hg on 2 occasions
at least 6 hours apart. Proteinuria was defined qualitatively
as >2+ by dipstick, routinely performed from a urine random
sample at each antenatal hospital contact or quantitatively as
> 300 mg/24 hours. Eclampsia was defined as a seizure in a
woman with pre-eclampsia. Secondary outcomes were systolic
and diastolic blood pressures at delivery and at onset of pre-
eclampsia, gestational age at delivery, treatment compliance.

Blood pressure measurement and urine analysis

After about five minutes of rest, the systolic and diastolic
blood pressures of all participants were measured at each
subsequent visit using a standard sphygomanometer and
stethoscope in sitting posture.

The first and fifth Korotkoff's phase were recorded as
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systolic and diastolic blood pressures respectively. Urine
samples were collected at enrollment and at each subsequent
hospital visit. Midstream urine was collected in a sterile
container and analyzed in less than an hour with a reactive
urine dipstick with colorimetric scale. A qualitative reading of
> 2+ dipstick was considered as positive for proteinuria.

Statistical analysis

Data from subjects were all included, irrespective of
follow-up failures or compliance. Mean value was used
as a measure of central tendency for data with normal
distributions while median was used when the distribution
was skewed. Distribution of data in terms of normality was
evaluated by the Shapiro-Wilk test. The Student’s t - test
(compare means) and the non-parametric Mann-Whitney
test (compare medians) were used to detect significance for
quantitative data. Categorical variables were compared using
the Pearson Chi-squared test (when all cells had frequencies
greater than 5) and Fisher’s exact test (when at least one cell
had a frequency of less than 5).

We accessed and compared the frequency of the socio-
demographic (age range, marital status, region of origin,
profession, level of education) and clinical characteristics
(family medical history of preeclampsia, eclampsia,
hypertension, diabetes, and obesity) between both study
groups. We as well calculated the mean value, standard
deviation, minimum and maximum of the participant’s age,
BMI, weight, height, systolic blood pressure (SBP) and diastolic
blood pressure (DBP) at enrollment. We used the National
Heart, Lung and Blood institute’s classification of body mass
indices to group our participants into categories: the normal
(18.5 - 24.9 kg/m?), overweight (25 - 29.9 kg/m?) and the
obese (= 30 kg/m?). The group of obese were further classified
by severity into classes: Class I (30 - 34.9 kg/m?), Class II (35
- 39.9 kg/m?) and Class III (= 40.0 kg/m?). All analysis were
conducted following the approved trial protocol. Analysis
were performed using SPSS version 23.0. All women provided
their written informed consent and approval was obtained
from the ethics committee board of the Faculty of medicine
and pharmaceutical science of the University of Douala. Data
analysis was done using Statistical Package for Social science
(SPSS version 23.0) software. The difference was said to be
statistically significant when the p value was < 0.05 and the
strength of this association determined using the Risk Ratio
(RR) and a 95% confidence interval.

Results

Table 1 presents the baseline characteristics of the
participants, Table 2 presents all pregnancy outcomes:
frequency of preeclampsia, blood pressures at delivery and
onset of pre-eclampsia, pregnancy duration and treatment
compliance.

During the study, 112 women were assessed; 70 pregnant
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Characteristics

Table 1: Baseline characteristics of the study participants.

Calcium group
n=35

Mean * SD
(CE)]

Control group
n=35
Mean + SD
(95% CI)

p - value

Socio-demographic
245+58 22.8+43
Age(years) (22.6-26.4) (21.4-24.3) 0.16
Matrimonial status n (%)
Married women 7 (20.0) 11 (31.4) 0.05
Single women 24 (68.6) 14 (40.0)
Profession n (%)
Employed 17 (48.6) 19 (54.3) 0.51
Level of education n (%)
Secondary 17 (48.6) 20 (57.1) 0.22
University 18(51.4) 13(37.1)
Clinical
Family history n (%)
Hypertension 15(42.9) 13(37.1) 0.51
Diabetes 13(37.1) 11(31.4) 0.23
. 163.5+4.7 163.7+6.0
Height(cm) (161.9,165.2) (161.7,165.7) 0.88
. 70.4+9.7 72.6+12.0
Weight(kg) (67.4,73.7) (68.7, 76.5) o4
26.5+3.6 27.3+4.0
2
BMi(kg/m?) (25.3,27.7) (26.0,28.7) 0.38
110.2+8.6 107.4+12.0
SBP(mmhg) (107.3,113.1) (103.5,111.3) 0-26
DBP(mmhg) 66.9 + 6.8 65.8+6.9 0.50
(64.6 69.3) (63.7,68.2)
BMI: Body Mass Index; SBP: Systolic Blood Pressure; DBP: Diastolic Blood Pressure
Table 2: Pregnancy outcomes: frequency of preeclampsia, blood pressures at
delivery and onset of preeclampsia, pregnancy duration and treatment compliance.

Absolute

Secondary Outcomes | Calcium group Control group difference P~ value
(n =35) (n=35)
Mean * SD Mean + SD
e 1 7
Preeclampsia incidence (3.0%) (20.0%) 0.024
Mean DBP at delivery 76.7+9.4 80.9+13.3 43 0.126
Mean GA at onset of PE | 40 weeks +2 | 37 weeks * 2 3.0 0.306
Mean SBP of preeclamptic - 15, 6,140 14434149 103 0.417
women
Mean DBP of preeclamptic g4 5, 150 96.9+17.1 6.86 0.720
women
Pregnancy duration for
women with Preeclampsia| 40.0 £1.3 38.0+22 2.00 0.500
(weeks)
Gestational age at delivery 39.00+1.33 | 38.74+1.59 0.74 0.466
. 75.0 76.9
% . .
Treatment compliance (%) (25.0-89.0)  (58.4 - 90.0) 1.92 0.630
BMI: Body Mass Index; SBP: Systolic Blood Pressure, DBP: Diastolic Blood Pressure

women were found to be eligible and were assigned randomly
to both study groups (35 per group). No loss to follow-up was
recorded in the course of the study (Figure 1). No significant
difference in baseline characteristics was observed between
both groups: there were no difference at randomization in age,
weight, body mass index, systolic and diastolic blood pressure,
level of education and family history of pre-eclampsia.
Compliance to treatment was as well similar in both groups
(calcium, 75%; control, 76.9%; p = 0.630).
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Assessed primigravid
women at their 20 weeks
gestaton for eligibility
n=112

Not included =42
History of
Urolithiasis = 2
Refusal =7
Gestational
Age <20 weeks =29
Multiple pregnancy =

Included ‘
n=170

Randomized I
n=170

Primigravid women allocated ‘
to calcium group allocated to control group
n=35 { n=35

Primigravid women ’

lost to follow-upn =0
Withdrawn n =0

Primigravid women

Primigravid women

lost to follow-up n =0
Withdrawn n =0

A

Analysed n =35 ‘
Figure 1: Flow chart representation of recruitment of the study population.

The overall incidence of pre-eclampsia was 11.4% (8 of
70 women), and the incidence was 3.0% in the calcium group
and 20.0% in the control group giving a sevenfold reduction
in the occurrence of preeclampsia. A statistically significant
association was found between the incidence of pre-eclampsia
and the supplementation of primigravid women in calcium
(p = 0.024, OR = 0.26; CI 0.06 - 0.44). None of the women in
either group developed eclampsia.

ANALYSIS [FOLLOW-UP} [ALLOCATION] [ENROLLMENTJ

l Analysedn=35 |

The mean pregnancy duration when pre-eclampsia was
detected was similar in the 2 groups. It was 40.0 * 1.3 weeks
in the calcium group and 38.0 * 2.2 weeks in the control group
(p = 0.50). The systolic and diastolic blood pressures were
similar among participants who developed pre-eclampsia in
the calcium (134.0 + 14.0 mmHg and 90.0 + 1 5.0 mm Hg) and
in the control group (144.3 + 14.9 and 96.9 + 17.1 mm Hg).
The mean duration of pregnancy in the 2 groups was similar
(p = 0.466). The systolic blood pressure at delivery was
significantly different between the two groups (p = 0.009).

Discussion

The effect of calcium supplementation on prevention
of pre-eclampsia has been a controversial issue highly
debated on in several clinical trials in recent years. Majority
of these trials have proven to have favorable effects for
calcium supplementation during pregnancy. Calcium acts by
influencing the action of calcitrophichormones on intracellular
calcium. Calcium influx in a variety of cells, including vascular
smooth muscle cells (stimulated by 1,25-dihydroxyvitamin
D) leads to blood pressure increase. Accordingly, low calcium
diets, which elicit a 1,25-dihydroxyvitamin D response, would
be expected to increase blood pressure, whereas a high diet,
by virtue of suppressing 1,25-dihydroxyvitamin D levels,
would be expected to reduce vascular smooth muscle cell
intracellular calcium, peripheral vascular resistance and blood
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pressure [21]. It has as well been suggested the inhibiting role
of calcium intake on parathyroid hormone release, thereby
reducing renin secretion by the kidneys [14].

This study demonstrated that a daily dose of 1.5 g of
calcium can reduce the occurrence of preeclampsia up to
sevenfold among primigravid women. The overall incidence
in pre-eclampsia was observed to be 11.4%. The difference
in gestational age at supplementation and in calcium doses
administered to the participants probably explains the
greater incidence obtained in this study compared to that of
Kumar, et al. in 2009 (7.8%) [15]. Effectively, Kumar in their
study enrolled and supplemented primigravid women at 12
weeks gestation, earlier than ours (20 weeks). Also, these
primigravid women in 2009 were placed on 2 g calcium, a
dose higher than ours and more susceptible of having a greater
protective effect on the incidence of pre-eclampsia. The black
race, the average poor nutritional state and the sub-Saharan
climatic condition characterizing our study population and
site of study, might be contributing factors to the differences
in incidences observed.

As time goes by, better management attitudes are adopted
towards cases of pre-eclampsia. This might explain the
absence of cases of eclampsia in this current study. To note
that, even a larger sample-sized study carried over a 36
months period in recent years recorded no case as well [15].
The risk factor of eclampsia being the poor management
and follow-up of participants with preeclampsia, no case of
eclampsia was recorded since diagnosed pre-eclampsia cases
were immediately managed.

No statistically significant difference was observed in the
diastolic blood pressure at delivery (p = 0.126). A recent study
carried out in Colombia by Herrera et al recorded a significant
difference [22]. The inclusion of women less than 19 or greater
than 35 years with a family history of preeclampsia and a
daily dietary calcium intake less than 600mg might have been
determining factors responsible for the significant difference
observed with our recent study.

Participants in the calcium group developed pre-eclampsia
3 weeks later than the control group. The mean duration of
pregnancy was 2 weeks longer in the calcium group (40.0 +
1.3 weeks) compared to the control group (38.0 + 2.2 weeks),
findings similar to that recorded by Kumar, et al. in 2009 (39.5
+ 0.8 weeks and 37.7 + 2.5 weeks in the calcium and control
groups respectively). The observed effect could be mediated
by a reduction in uterine smooth muscle contractibility
induced by calcium [15].

In the light of our observation, calcium supplementation
during pregnancy has proven to be effective in reducing
the risk of occurrence of pre-eclampsia among primigravid
pregnant women.
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