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ABSTRACT

The therapeutic index of magnesium is said to be low, hence, there are fears of toxicity when used as anticonvulsant
in eclamptic patients. The objective of this study was to determine the serum levels of magnesium in eclamptic
patients treated with magnesium sulphate and relate the levels with clinical indicators. It was a prospective study
involving consecutive eclamptic patients that were managed between January and December 2002, with magnesium
sulphate as the sole anticonvulsant agent, using a modified Pritchard regimen. Blood samples were taken before
the administration of the loading and maintenance doses of magnesium sulphate and serum levels of magnesium
were estimated using the Jenway 605 colorimeter. There were 19 patients and 72 blood samples. The mean
baseline serum magnesium was 0.72 [10.10mmol/L while serum magnesium levels when the patients were on
treatment ranged from 1.95 to 2.82mmol/L. No serum magnesium level was greater than 3.0mmol/L and none
of the patients had clinical evidence of magnesium toxicity. We conclude that serum magnesium levels in these
patients were within the therapeutic range, therefore, routine estimation of this cation is not necessary. Even where
the laboratory facility is available, it is suggested that serum estimation be limited to cases where clinical monitors
suggest toxicity. (Afr J Reprod Health 2005; 9[1]: 128-132)

REsumME

Faut-il évaluer les concentrations sériques du magnesium chez les malades éclamptiques qui suiventun
traitement du sulfate de magnesium? On dit que I'indice thérapeutique du magnesium est bas, donc I'on craint
la toxicité quand il est employé comme un anticonvulsivant chez les malades éclamptiques. Cette étude avait pour
objectif d'évaluer les concentrations sériques du magnesium chez les malades qui suivent un traitement du sulfate
de magnesium et d’établir un rapport de ces concentrations avec des moniteurs cliniques. Nous avons mené une
étude prospective des malades éclamptiques consécutives qui suivaient un traitement entre janvier et décembre
2002 en utilisant le sulfate de magnesium comme le seul anticonvulsivant a I'aide d'un Schéma de Pritchard
modifié. Des échantillons de sang ont été prélevés avant d’administrer la dose d’attaque et la dose d’entrentien du
sulfate du magnesium; des concentrations sériques du magnesium ont été estimée a I'aide d’un colorimétre de
Jenway 605. Iy avait 19 malades et 72 échantillons de sang. La ligne de base moyenne de la sérique du magnesium
était 0,720, 10mmol/L alors que les concentrations sériques du magnesium pendant que les malades suivaient
le traitement variaient de 1.95 & 2,82mmol/L. 1l n'y avait aucune concentration sérique du magnesium qui était
supérieure a 3,0mme/L et aucune des malades n'avait une évidence d’une toxicité du magnesium. Nous affirmons
en conclusion que les concentrations sériques chez ces malades étaitent dans les limites thérapeutiques. En
conséquence, I'évaluation de routine de ce cation n’est pas nécessaire. Méme la ou les structures de laboratoire ne
sont pas disponibles, nous proposons que I'évaluation sérique soit limitée aux cas ou les moniteurs cliniques
indiquent la toxicité.(Rev Afr Santé Reprod 2005; 9[1]: 128-132)

Key Worbs: Eclampsia, serum, magnesium, toxicity, anticonvulsant

Departments of 'Obstetrics and Gynaecology, and 2Chemical Pathology, Usmanu Danfodiyo University Teaching
Hospital, Sokoto, Nigeria.

Correspondence; Dr B. A. Ekele, Department of Obstetrics and Gynaecology, Usmanu Danfodiyo University
Teaching Hospital, Sokoto, Nigeria. E-mail: ekeleba@skannet.com.ng



Is Serum Magnesium Estimate Necessary in Patients with Eclampsia on Magnesium Sulphate?

Introduction

Eclampsia, the occurrence of a seizure in associa-
tion with pre-eclampsia, is a major cause of
maternal mortality in developing countries.'?
Morbidity and mortality in eclampsia is related
to the number of convulsions. The control of
convulsions is, therefore, important in reducing
maternal morbidity and mortality.

Until recently pharmacological treatment of
the convulsions has been determined largely by
geographical background, habit and prejudice.
Magnesium sulphate was the drug of choice in
the United States, while diazepam and phenytoin
were favoured in Britain.* None of the choices
was influenced by strong scientific evidence until
the collaborative eclampsia trial produced
compelling support for the use of magnesium
sulphate.® Despite that, the traditional arguments
against the use of magnesium sulphate centres
on its perceived toxicity and the difficulties in
measuring magnesium concentrations during
treatment.® This fear is widespread in other
commonwealth countries, to the extent that one
of the reasons advanced for not using
magnesium sulphate widely in Nigeria was the
inadequate laboratory services back-up.” But do
we really need such laboratory services before
using magnesium sulphate?

At the Usmanu Danfodiyo University
Teaching Hospital, Sokoto, in Nigeria, we do not
have the facility to prepare magnesium sulphate
solution but we can estimate serum levels of
magnesium in our laboratory. Magnesium
sulphate is also not easily available in most
pharmacy retail shops in the country. On request,
we obtained some free supply of 50%
magnesium sulphate from the Magpie co-
ordinating centre, Oxford, when we were
admitted to participate in the Magpie trial.® We
took the opportunity to estimate the serum levels
of magnesium in eclamptic patients on
magnesium sulphate treatment and related serum
levels with clinical findings.
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Materials and Methods

Patients admitted to the labour ward with
eclampsia during the study period (January to
December 2002) who were placed on magnesium
sulphate as the sole anticonvulsant were recruited
for the study. Those who had diazepam or any
other anticonvulsant agent before or at admission
were excluded.

A modified Pritchard regimen was used in
the management of the eclamptic convulsions in
which a loading dose of 4g intravenous
magnesium sulphate was administered over 10
minutes, followed immediately by 10g of deep
intramuscular magnesium sulphate (5g on each
buttock). A maintenance dose of 5g intramuscular
magnesium sulphate was then administered every
four hours on alternate buttocks for 12 hours.
The respiratory rate, urinary output and tendon
reflexes were monitored regularly and before each
maintenance dose. Absent tendon reflexes and/
or respiratory rate < 16/minute were taken as
clinical evidence of toxicity. Calcium gluconate
(10ml of 1%) was made available for
management of overdose or toxicity.

Venous blood sample was taken before the
loading dose and before each of the maintenance
doses. Unhaemolysed serum samples separated
through centrifugation were assayed for total
serum magnesium using the xylidyl blue
colorimetric principle and the Jenway 6051
colorimeter.

Results

Nineteen patients with eclampsia fulfilled the
criteria for inclusion. Their mean age was 18.3
years, while their mean body mass index (BMI)
was 21.9. Seventeen of the patients were
primigravida, while intrapartum eclampsia was
the most common type (12 patients).

One patient had recurrent fit within 30
minutes of initiating treatment with magnesium
sulphate and an additional 2g of intravenous
magnesium sulphate abated the seizure. There was
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Table 1

Levels of Magnesium in Blood Samples

Time

Mean concentration (mmol/L)

Before loading dose (zero hour)
Before 1st maintenance dose (4th hour)
Before 2nd maintenance dose (8th hour)

Before 3rd maintenance dose (12th hour)

0.72 £ 0.10
190 +0.23
221+0.11
2.18 +0.10

The serum values of magnesium during treatment were within the therapeutic range.

no loss of deep tendon reflexes or respiratory
depression in any of the patients. The first
maintenance dose in one patient was skipped
when oliguria was noticed after the loading dose.
Subsequent maintenance doses were resumed in
the patient when urinary output was adjudged
adequate. There was no maternal death.

Seventy two blood samples were assayed
for serum magnesium. The baseline mean serum
level of magnesium before commencement of
treatment was 0.72 +0.10mmol/L. The mean
serum levels before the four-hourly maintenance
doses are shown in Table 1.

Discussion

The Pritchard regimen® of magnesium sulphate
administration in which the maintenance dose is
administered by the intramuscular route every
four hours was chosen in preference to the
Zuspan'® intravenous route because we do not
have infusion pumps; for careful infusion by
gravity is said to be difficult to control.** The
intermittent intramuscular injections also made it
possible for blood samples to be taken just before
the administration of the next dose of the
magnesium sulphate.

The baseline mean serum magnesium
concentration for the eclamptic patients in this
study was 0.72mmol/L. This value is lower than
0.85 = 0.11mmol/L found for patients with

severe pre-eclampsia in a Dutch study.*? For
human serum, the reference value for total
magnesium is 0.70-1.00mmol/L.** Therefore,
the values obtained for these eclamptic patients
can be described as low normal.

The mean serum magnesium level before
the first maintenance dose was 1.95mmol/L,
which is the lower limit of the suggested
therapeutic level of 2.0-3.5mmol/L*, while
subsequent serum levels remained at a mean of
2.1mmol/L. That only one patient had a recurrent
fit despite this therapeutic level is instructive. We
suspect that the relatively young and small size of
our patients might be responsible for the good
seizure control despite the apparently low
therapeutic levels.

The absence of clinical signs of magnesium
toxicity in any of the patients was corroborated
by the serum levels that were within the
therapeutic range. The only patient that had
oliguria after the loading dose had positive tendon
reflex, but the first maintenance dose was skipped
and serum magnesium levels were under
3.0mmol/L. In fact the therapeutic index of
magnesium is not as narrow as was previously
thought. The first warning sign of impending
toxicity in the mother is the loss of the patellar
reflex at plasma concentrations between 3.5 and
5mmol/L, while respiratory paralysis is said to
occur at 5-6.5mmol/L, cardiac conduction is
altered at greater than 7.5mmol/L, and cardiac
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arrest is expected when serum magnesium
concentration exceeds 12.5mmol/L.* Therefore,
meticulous monitoring of the clinical parameters
should reveal early signs of toxicity for
appropriate steps to be taken. We did not have
course to use calcium gluconate in any of the
patients in our series. A similar study from Thailand
also suggested that in most situations, clinical
assessment of deep tendon reflexes, respirations
and urine output is adequate to monitor maternal
magnesium toxicity without the need to determine
actual maternal serum levels.®

There was no maternal mortality in this
series. Even though our number is small, other
workers have reported significant reduction in
maternal mortality with the introduction of
magnesium sulphate.'6

In conclusion, serum magnesium levels of
eclamptic patients on magnesium sulphate as the
sole anticonvulsant drug using a modified
Pritchard regimen®” were within the therapeutic
range. Absence of clinical evidence of magnesium
toxicity correlated well with the serum magnesium
levels. It is recommended that there should be
more widespread use of magnesium sulphate
without the need for serum magnesium estimation,
provided clinical monitors are satisfactory.

Acknowledgments

We are grateful to the Magpie Trial Co-ordinating
Centre at Oxford for providing some of the
magnesium sulphate used for this study. We also
thank Mr. A. Adesoji and Mr. Bitrus of the Chemical
Pathology Department for their assistance.

REFERENCES

1. Harrison KA. Maternal mortality in Nigeria; the
real issues. AfrJ Reprod Health 1997; 1(1): 7-13.

2. Anthony J, Johnson RB and Duley C. Role of
magnesium sulphate in seizure prevention in pa-
tients with eclampsia. Drug Safety 1996; 153; 188—
199.

3. Audu LR and Ekele BA. A ten-year review of
maternal mortality in Sokoto, Northern Nigeria.

African Journal of Reproductive Health Vol. 9 No.1 April 2005

10.

11.

12.

13.

14.

15.

131

W AfrJ Med 2002; (1): 74-76.

Hutton JD, James DK, Stirrat GM, Douglas KA
and Redman CWG. Management of severe pre-
eclampsia and eclampsia by UK consultants. BrJ
Obstet Gynagcol 1992; 99: 554-556.

Eclampsia Trial Collaborative Group. Which an-
ticonvulsant for women with eclampsia? Evi-
dence from the collaborative eclampsia trial. Lan-
cet 1995; 345: 1455-63.

Neilson JP. Magnesium sulphate: the drug of
choice in eclampsia. Br Med J1995; 311: 702-703.
Adewole IF, Oladokun A, Okewole Al,
Omigbodun AO, Afolabi A, Ekele BA, et al.
Magnesium sulphate for treatment of eclampsia:
the Nigerian experience. Afr J Med Sci 2000; 29:
239-241.

Magpie Trial Collaborative Group. Do women
with pre-eclampsia and their babies benefit from
magnesium sulphate? The Magpie Trial: a ran-
domized placebo-controlled trial. Lancet 2002; 359:
1877-90.

Pritchard JA, Cunningham FG and Pritchard SA.
The Parkland Memorial Hospital protocol for
treatment of eclampsia: evaluation of 245 cases.
Am J Obstet Gynecol 1984; 148: 951-963.

Zuspan FP. Problems encountered in the treat-
ment of pregnancy-induced hypertension. A
point of view. Am J Obstet Gynecol 1978; 131: 591—
597.

Bergstroms S. Pre-eclampsia and eclampsia. In:
Lawson JB, Harrison KA and Bergstrom S (Eds).
Maternity Care in Developing Countries. London:
RCOG Press 2002, 146-156.

Sanders R, Konijnenberg A, Huijgen HJ, Wolf
H, Boerk and Sanders GT. Intracellular and extra-
cellular ionized and total magnesium in pre-ec-
lampsia and uncomplicated pregnancy. Clin Chem
Lab Med 1999; 37(1): 55-59.

Sanders GT, Huijgen HJ and Sanders R. Magne-
sium in disease: a review with special emphasis
on the serum ionized magnesium. Clin Chem Lab
Med 1999; 37(11/12): 1011-1033.

Lu JF and Nightingale CH. Magnesium sulphate
in eclampsia and pre-eclampsia: pharmacokinetic
principles. Clinical Pharmacokinetics 2000; 38 (4):
305-314.

Chinayon P. Clinical management and outcome
of eclampsia at Rajavithi Hospital. J Med Assoc
Thail 1998; 81(8): 579-585.



132 African Journal of Reproductive Health

16. Sawhney H, Aggarwal N, Biswas R, Vasishta K 17. Ekele B A and Ahmed Y. Magnesium Sulfate regi-
and Gopalan S. Maternal mortality associated with mens for eclampsia. Int J Gynecol Obstet 2004;
eclampsia and severe pre-eclampsia of pregnancy. 87.149-150.

J Obstet Gynaecol Res 2000; 26(5): 351-356.

African Journal of Reproductive Health Vol. 9 No.1 April 2005





