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Abstract

Background: Pre-eclampsia complicates 2% - 8% of pregnancies. Various efforts have been put
forward for its prevention and treatment. Magnesium sulphate is presently the recommended
drug for the prevention and treatment of eclampsia and severe pre-eclampsia. Objectives: The
study aimed to compare the serum magnesium in a healthy pregnant women and pre-eclamptic
women. It determined demographic characteristic of the study population and recommended the
prophylactic usage of magnesium sulphate in pregnancy in our environment. Method: This was a
prospective case control study comparing the serum magnesium levels in pre-eclampsia and nor-
mal pregnancy tertiary hospitals. The women who satisfied the inclusion criteria were recruited
in the two groups (seventy five in the healthy pregnant women and seventy five in the pre-ec-
lamptic women). The blood samples were collected and analysed for the serum magnesium and
urine sample for urinalysis. Result: Total of 150 patients comprises 75 normal pregnant women
and 75 cases of pre-eclampsia. The mean serum magnesium in the normal pregnant women was
0.73 (+0.14) mmol/L while in preeclampsia the level was 0.58 (+0.17) mmol/L. This is statistically
significant (t = 6.120, p = 0.000). There was significance difference in the mean age of patients with
pre-eclampsia and normal pregnancy. The mean parity in the pre-eclampsia was 0.80 and in the
normal pregnancy was 1.4 and was statistically significant (t = 3.40, p value < 0.001). The mean
gestational age of the pre-eclamptic was 36.5 weeks while it was 28.7 weeks in the normal preg-
nant women (t = 10.80, p = 0.000). Conclusion: The findings in this research work revealed that
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the pre-eclamptic women have lower serum magnesium level compared to the normal pregnant
women, and it may therefore be interesting to do a larger multicenter study with possibility of
developing a marker for this disease of theories.
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1. Introduction

Pre-eclampsia is an unpredictable, multi-organ disorder unique to human pregnancy. It is associated with a sig-
nificant maternal and fetal morbidity and mortality worldwide [1]-[3]. Despite a steady reduction in maternal
mortality from this disorder in more developed countries, it remains as one of the most common reasons for the
death of a woman during pregnancy especially in developing countries [1]. Prevention of this condition has been
disappointing [4] while treatment remains as a challenge. The mainstay of the management remains as inte-
grated antenatal care, access to monitoring services, stabilization of the maternal condition and delivery of the
baby through the safest and fastest route to the benefit of both the mother and child [1] [4].

Magnesium deficiency has been implicated as a possible cause of pre-eclampsia [5]-[7]. Pregnancy imposes a
great stress on the nutritional reserves, with associated depletion of essential nutrients like iron, folic and, vita-
min B complexes, vitamin A, calcium and magnesium, protein and energy [7] [8]. At the moment, evidence to
support routine magnesium supplementation for all pregnant women has not been substantiated, though most
studies have reported reduced magnesium levels in pregnancy and worse levels in pre-eclampsia [5]-[7] [9].
While most researches comparing magnesium levels in normal and pre-eclamptic pregnancy have occurred in
developed nation, there has been a paucity of literature in the developing nations where most of the maternal
deaths from pre-eclampsia occur [1] [10] [11]. Magnesium is a critical physiological ion and its deficiency
might contribute to the development of pre-eclampsia, to impaired neonatal development and to metabolic
problems extending into adult life.

It is therefore necessary to undertake a research to identify women who will benefit from magnesium supple-
mentation. The identification of low serum magnesium as a risk factor for developing pre-eclampsia will help in
developing intervention strategies that will reduce the incidence and complications of pre-eclampsia especially
in the developing countries. The objective of our study is to compare serum levels of pre-eclamptic patients with
healthy patients and sociodemographic characteristics of the study groups.

2. Methodology

2.1. Study Design

This was a prospective case control study comparing the serum magnesium level in pre-eclamptic patient and
healthy pregnant women in EKiti over six months period (between February, 2012 and July 2012).

2.2. Study Location

The study was carried out in the Department of Obstetrics and Gynaecology at the Federal Medical Centre
Ido-Ekiti and Ekiti State University Teaching Hospital Ado-EKkiti. These hospitals serve as a referral centre for
primary and secondary health care centres in Ekiti, Ondo, Kogi and Kwara States of Nigeria.

2.3. Study Population

Subjects for this study were from the population of healthy pregnant women and pre-eclamptic women receiving
care in the study location that satisfied the inclusion criteria such as all pregnant women greater than 20 to 42
weeks pregnant attending antenatal clinic, booking clinic or emergency room diagnosed to have preeclampsia at
study location with written informed consent obtained. They are black race. Exclusion criteria were patient with
medical complications such as essential hypertension, renal disorders and cardiovascular disorder, patients who
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have medical complication with superimposed pre-eclampsia, patients with molar pregnancy and feature of
pre-eclampsia and patients presently on treatment for pre-eclampsia using magnesium.

Pre-eclampsia is defined as the occurrence of hypertension in combination with proteinuria, developing after
20 weeks gestation in a previously normotensive, non-proteinuria patient [12]. The diagnosis of hypertension in
pregnancy is made by either one measurement of diastolic blood pressure equal to or greater than 110 mmHg or
two consecutive measurement of diastolic blood pressure equal to or greater 90 mmHg 4 or more hours’ apart
[12]. Korokoff phase V was used as a measure of diastolic pressure. Significant proteinuria is defined as, one 24
hour collection with a total protein excretion of 300 mg or more or two random clean-catch or catheter specimen
urine specimens with 2+ (1 g albumin/Litre) or more on reagent strip or 1+ (0.3 g albumin/Litre) if specific
gravity less than 1.030 or pH is less than 8 [12].

3. Measurement of Serum Magnesium Concentration

Serum magnesium has been measured by various techniques including fluorometry, flame emission, spectros-
copy and atomic absorption spectrometry (AAS). Simple, direct and automation ready procedure for measuring
magnesium concentration in biological samples are becoming popular.

Bioassay systems’ magnesium assay Kit is designed to measure magnesium directly in biological samples
without any pretreatment. A calmagite dye in the kit forms a coloured complex specifically with magnesium.
The intensity of the colour, measured at 520 nm is directly proportional to the magnesium concentration in the
sample.

About five millilitres of blood was collected into a plain non-anticoagulated bottle. This was allowed to clot
for thirty minutes and the serum harvested after centrifuging at 3000 g for 10 minutes and stored in a deep
freezer until analysis.

The assay was done using a commercially manufactured ready to use kit by Agappe Diagnostics Switzerland
GmbH, Langackerstrasse 29-6330 2 Cham-Switzerland.

4. Urinalysis

A clean catch urine specimen of about five millilitres was collected into a plain universal bottle then imme-
diately assessed for significant proteinuria, pH and specific gravity. A urine dipstick manufactured by Atlas
Medical, William James House, Cowley Road, CB4 OWX, UK.

5. Analysis of Data

All the results were recorded in a proforma. The data and information obtained from the study was processed
using statistical package for social science (SPSS) computer software version 17, frequency tables were made
and results tested for statistical significance using the student t-test and chi-square test. The significant value is
put at p < 0.05.

Ethical Clearance

Ethical Clearance for this study has been obtained from the ethical review board of the hospital.

6. Results

The study evaluated seventy-five normal pregnant women and seventy-five with pre-eclampsia had their serum
magnesium estimated; totaling one hundred and fifty pregnant women.

The mean age for the pre-eclamptic was 28.52 + 4.82 years range 18 - 40 years while the mean age for normal
pregnant women was 31.00 + 4.12 years with range of 18 - 40 years.

The mean systolic blood pressure in the pre-eclamptic was 157.1 + 11.9 mmHg with range of 130 - 190
mmHg while the mean diastolic blood pressure was 100.7 + 8.4 mmHg with range of 90 - 130 mmHg; and mean
proteinuria on dipstick was 2.5 £ 0.6, with range of 2 - 4.

The majority of the women 62 (41.3%) were within age 30 - 34 years, while 42.7% were teenagers.

Eighty-two (54.7%) were skilled workers while 14 (9.3%) were in school.

Majority 62 (341.3%) had tertiary education while 9 (6.0%) had only primary education. One hundred and
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forty six (97.3%) were married while 3 (2.0%) were single.

Majority of the patient evaluated 131 (87.3%) were Christians while 19 (12.7%) were Muslims.

The serum magnesium sulphate value in the pre-eclamptic was 0.30 - 1.00 mmol/Litre with a mean value 0.58
+ 0.17 mmol/L while the value for normal pregnancy has a range of 0.40 - 1.10 mmol/L and a mean value of
0.73 £ 0.13 mmol/L. This is statistically significant (t = 6.120, p = 0.000).

The mean age of the cases was 28.52 (+4.90) years while that of the control was 31.0 (£4.11), there was sta-
tistically significant difference (t = 2.87, p = 0.005).

The mean parity of the cases was 0.800 that of the control was 1.4 (t = 3.40; p = 0.001), which was statisti-
cally significant.

The mean gravidity in cases was 2.55 while that of the control was 3.04 (t = 2.75, p = 0.007) statistically sig-
nificant.

Table 1, Table 2 and Figure 1 represent the gestational age at presentation of cases and control. It shows that
most of the cases (pre-eclamptic) presented at late gestation-above 35 weeks.

7. Discussion

Preeclampsia/eclampsia still remains as one of the major causes of maternal and perinatal morbidity and mortal-
ity worldwide especially developing countries including Nigeria [1]-[3]. In spite of intensive research, the pre-
cise cause of pre-eclampsia is not known with certainty. The pathogenesis of placenta dysfunction, the initiation
of systemic vasospasm, ischaemia and thrombosis that eventually lead to morbidity or mortality in the mother
and/or fetus are poorly understood [1] [4].

More awareness and enabling factors should be created for more women to access antenatal facilities. Early
recognition of women at risk of pre-eclampsia will enable the identification of high risk women who may bene-
fit from enhanced surveillance and prophylaxis.

Table 1. Socio-demographic characteristics of the respondents.

Variable Number Percentage
Age (years)
<19 14 2.7
20-24 10 6.7
25-29 50 333
30-34 62 41.3
>35 24 16.0
Education
Primary/Arabic 9 6.0
Secondary 30 20.0
Teacher training college 49 32.7
Polytechnic/University 62 41.3

Marital status

Single 3 2.0
Married 146 97.3
Widowed 1 0.7
Religion
Christian 131 87.3
Islam 19 12.7
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Table 2. Socio-demographic characteristics and serum magnesium sulphate of cases and control-comparative analysis.

Variable Case (N = 75) Control (N = 75) t-test p-value
Serum magnesium (mmol/L) 0.5779 (+0.1658) 0.7296 (+0.1364) 6.120 0.000
Age (years) 28.52 (+4.82) 31.00 (+4.11) 3.39 0.001
Parity 0.800 1.40 3.40 0.001
Gravidity 2.400 3.04 2.25 0.007
No of abortions 0.56 0.60 0.00 1.00
No of children alive 0.86 1.39 2.48 0.014
Gestational age at presentation (weeks) 36.5 28.7 10.80 0.00
80% ~ 76%
70% A j‘\
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50%
40% - 330 290 B Normal
30% - ‘ 539 ) 1% Preeclampsia
20% - 0% 157 \ -
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Figure 1. Gestational age with proportion of pre-eclamptic and normal
pregnancy.

In this study the mean age for the cases was 28.62 (+4.82) years while the mean age for the normal pregnant
women was 31.0 (+4.12) years, this is similar to other studies [13] [14].

Nulliparity is widely considered to be a hallmark of pre-eclampsia [15], this study has shown a significant
lower parity among the pre-eclampstic compared to normal pregnant women. It is interesting to note that those
developing severe pre-eclampsia at early gestation age are at risk for having the condition repeat in subsequent
pregnancies.

The mean gestational age at presentation for the pre-eclampsia was 36.5 weeks and most presented at gesta-
tional age of 35 weeks and above. This conform to the widely held observation of tertiary institution being a re-
ferral centre where majority of unbooked complicated pregnancies are managed, hence the advance gestational
age at presentation, consistent with findings in other studies [14].

In this study the serum magnesium level of the control normal pregnant patient was 0.40 - 1.10 mmol/L
(mean was 0.73 mmol/L) while that of pre-eclamptic women range was 0.30 - 1.00 mmol/L with mean value of
0.58 mmol/L this is similar to findings in other studies [14] [16]. The level of serum magnesium are affected by
dietary habits, physiological/pathological state, and method of estimation used. In our environment diet rich in
magnesium include rice, cassava, beans soya beans, beef, vegetable and yam flour [17] [18].

The health seeking behavior of our women is generally poor in the developing countries which permit the ad-
verse effects of the various levels of delays. In this study the booking status of the patient revealed that the un-
booked patients with pre-eclampsia was 42 (97.7%) compared with booked patient 33 (30.3%). This similar
with findings from other studies [19] [20] where most of complications of pregnancy are found. Previous history
of pre-eclampsia has been known in literature as a risk factor for repeat pre-eclampsia [21] [22] in spite of the
said immunological adjustment expected. In a review of proportion based studies, Harskamp and Zeeman noted
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a relationship between pre-eclampsia and increased risk of later chronic hypertension. In our study it was noted
that a high proportion of the women with previous history of pre-eclampsia had pre-eclampsia compared with
women with no history of pre-eclampsia this is similar to finding in other research work [11] [21].

The major finding in this study is that of significant lower level of serum magnesium in pre-eclampsia pa-
tients (0.58 = 0.17 mmol/L) compared to normal pregnancies (0.73 + 0.14 mmol/L); this observation is similar
with finding in other studies [13] [14] [16].

The aetiology of reduced levels of serum magnesium is not known. It is uncertain whether how serum magne-
sium result in pre-eclampsia or that pre-eclampsia in various parts of the world have shown diverse conclusion
[23]-[26].

Adams and coworkers reported that low cellular magnesium levels in women with pre-eclampsia and may
contribute to the development of hypertension in this group of patients.

Also studies have shown decrease in serum magnesium levels has been considered as the cause of pathogene-
sis of pre-eclampsia. Also the success of magnesium therapy as a treatment for eclamptic seizures and the
known effect of magnesium on vascular response in-vitro suggested that magnesium might be deficient in
women with pre-eclampsia [26]. This hypothesis was supported by the observation of reduced magnesium con-
centration in serum, intracellularly and in erythroacyte membrane. Tranquilli and other co-worker postulated
that platelet functionality alterations have been correlated to the onset of hypertension in pregnancy and oral
magnesium supplementation has been found to counteract such alterations. They tested the effect of 4 weeks of
supplementation of oral magnesium protolidone 360 mg/day on 48 women 28 pre-eclampsia and 20 controls.

Oral magnesium supplementation significantly increased platelet fluorescence in both normotensive and
pre-eclamptic women. In normotensive patients, it significantly increases the activity of Na‘/k*-ATPase, Ca®*
ATPase and reduced intraplatelet free calcium. In pre-eclamptic magnesium supplementation increase Na*/k*-
ATPase activity and decreases intracellular calcium ions, this in turn contributes to reducing the activity of Ca®*
ATPase. The authors concluded that magnesium supplementation in preventing preeclampsia seem to have a
consistent biochemical and clinical background.

However contrary view to the significance of using magnesium supplementation in pregnancy to prevent
preeclampsia have been stressed in various studies and guidelines [6] [21] [27]. WHO (2010) in its recent rec-
ommendations for prevention and treatment of pre-eclampsia and eclampsia submitted that magnesium supple-
mentation is not recommended for prevention of pre-eclampsia but prevention of eclampsia in women with se-
vere pre-eclampsia in preference to other anticonvulsants [28].

Pre-eclampsia has been termed disease of theories as no exact cause has been found. There is at the moment
no full proof reliable marker. The findings in this study revealed a low level of serum magnesium in pre-ec-
lampsia is more than coincidental relationship and that magnesium may in fact be a marker for pre-eclampsia.
This assertion may require a wide multicentre research work over reasonable duration. The possibility that
magnesium supplementation may not be out of place.

Other research that may be important is to estimate the serum magnesium in a large cohort of pregnant wom-
en before 20 weeks gestational age and correlate results obtained with subsequent development of pre-eclamp-
sia.

In Nigeria where maternal morbidity and mortality is highly unacceptable, for which pre-eclampsia is a major
contributor, research into the identification of an early marker of this disease, with varied and uncertain aetiolo-
gy, is of utmost importance.

Magnesium deficiency may contribute towards placenta insufficiency and thus to the development of pre-ec-
lampsia as it contribute towards uterine artery spasm, fetal growth retardation and has essential regulatory role in
prostaglandin synthesis [11] [28]-[30]. It has been suggested that magnesium supplementation during pregnancy
can reduce maternal morbidity and improve fetal outcome.

8. Conclusion

This study showed that there is a significantly lower level of magnesium in the pre-eclamptic pregnant women
compared to the normotensive pregnant women as stated in the study hypothesis. In the light of the above con-
siderations coupled with the fact that prevention of preeclampsia could mean a major breakthrough in prenatal
care of pregnant women, it is pertinent that we must start to re-address the issue of magnesium and preeclampsia
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more critically.
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