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A B S T R A C T

Background

Eclampsia, the occurrence of a seizure in association with pre-eclampsia, remains a rare but serious complication of pregnancy. A number
of diDerent anticonvulsants are used to control eclamptic fits and to prevent further fits.

Objectives

The objective of this review was to assess the eDects of magnesium sulphate compared with diazepam when used for the care of women
with eclampsia. Magnesium sulphate is compared with phenytoin and with lytic cocktail in other Cochrane reviews.

Search methods

We searched the Cochrane Pregnancy and Childbirth Group's Trials Register (30 September 2010) and CENTRAL (2010, Issue 3).

Selection criteria

Randomised trials comparing magnesium sulphate (intravenous or intramuscular administration) with diazepam for women with a clinical
diagnosis of eclampsia.

Data collection and analysis

Two authors assessed and extracted data independently.

Main results

We have included seven trials, involving 1396 women. Three trials (1030 women) were good quality. Magnesium sulphate was associated
with a reduction in maternal death (seven trials;1396 women; risk ratio (RR) 0.59, 95% confidence interval (CI) 0.38 to 0.92) and recurrence of
seizures (seven trials;1390 women; RR 0.43, 95% CI 0.33 to 0.55) compared to diazepam. There were no clear diDerences in other measures
of maternal morbidity.

There was no clear diDerence in perinatal mortality (four trials; 788 infants; RR 1.04, 95% CI 0.81 to 1.34) or neonatal mortality (four trials;
759 infants; RR 1.18, 95% CI 0.75 to 1.84). In the magnesium sulphate group, fewer liveborn babies had an Apgar score less than seven at
one minute (two trials; 597 babies; RR 0.75, 95% CI 0.65 to 0.87) or at five minutes (RR 0.70, 95% CI 0.54 to 0.90), and fewer appeared to
need intubation at the place of birth (two trials; 591 infants; RR 0.67, 95% CI 0.45 to 1.00). There was no diDerence in admission to a special
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care nursery (four trials; 834 infants; RR 0.91, 95% CI 0.79 to 1.05), but fewer babies in the magnesium sulphate group had a length of stay
more than seven days (three trials 631 babies; RR 0.66, 95% CI 0.46 to 0.96).

Authors' conclusions

Magnesium sulphate for women with eclampsia reduces the risk ratio of maternal death and of recurrence of seizures, compared with
diazepam.

P L A I N   L A N G U A G E   S U M M A R Y

Magnesium sulphate versus diazepam for eclampsia

Magnesium sulphate leads to fewer maternal deaths and fewer further seizures than diazepam (Valium) when given for eclamptic seizures
(fits).

Between two and eight in every 100 pregnant women develop pre-eclampsia (toxaemia), which usually means they have high blood
pressure and protein in the urine. A small number of women with pre-eclampsia will also have a seizure (fit); this is called eclampsia.
Eclampsia can occur in the second half of pregnancy, during labour, or aGer the birth. Women with eclampsia are given an anticonvulsant
drug to control the eclamptic fit, and to prevent further fits. Eclampsia is an important condition because once women have an eclamptic
fit they have a high risk of being seriously ill and dying. Worldwide, an estimated 358,000 women died in 2008 due to complications of
pregnancy and childbirth, and 99% of these deaths are women in low- and middle-income countries. Overall, 15% of maternal deaths are
associated with eclampsia. Eclampsia is more common in low- and middle-income countries than in high-income countries.

Our review of seven randomised trials, involving 1396 women, found that intravenous or intramuscular magnesium sulphate was
substantially better than intravenous diazepam in reducing the risk of maternal death and of having further seizures. Treatment was for 24
hours unless there was an indication to continue for longer. Diazepam infusion was titrated against the level of sedation, with the aim of
keeping the woman drowsy but rousable.  Use of magnesium sulphate requires monitoring of respiration rate, tendon reflexes and urine
output to avoid adverse eDects.

Fewer babies had low Apgar scores at birth with magnesium sulphate than with diazepam and, although admissions to a special care
nursery were similar, fewer babies in the magnesium sulphate group had a length of stay of more than seven days.

In other Cochrane reviews, magnesium sulphate was also substantially better than other drugs (phenytoin and lytic cocktail).
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B A C K G R O U N D

Description of the condition

Pre-eclampsia ('toxaemia') is defined as raised blood pressure
(hypertension) accompanied by proteinuria (protein in the urine)
(NHBPEP 2000). Eclampsia is the occurrence of a seizure (fit) in
association with pre-eclampsia. When severe, pre-eclampsia and
eclampsia can involve the woman's liver, kidneys, clotting system,
or brain. Rare but serious complications include stroke, HELLP
syndrome (haemolysis, elevated liver enzymes and low platelets)
and disseminated intravascular coagulation. These complications
are associated with an increased risk of maternal death. As pre-
eclampsia and eclampsia can aDect the placenta, risks for the
baby are also increased. The most common problems are those
related to poor intrauterine growth and premature birth, leading
to an increase in perinatal mortality (Ananth 1995; Roberts 2005).
Perinatal mortality is particularly high following eclampsia (Collab
Trial 1995; Douglas 1994).

An estimated 358,000 maternal deaths occurred in 2008; 99% of
these deaths occur in low- and middle-income countries (WHO
2010). Maternal mortality in parts of Africa and Asia is 100 to 200
times greater than it is in Europe and North America. In Western
countries, the average lifetime risk of dying from pregnancy-related
causes is between one in 4000 to one in 1000, whereas women in
low-income countries have a risk between one in 15 and one in
20. There is no other public health statistic for which the disparity
between high- and low-income countries is so wide. Eclampsia
remains a major cause of maternal mortality and morbidity; 30%
of maternal deaths in Africa are associated with pre-eclampsia
or eclampsia (Duley 1992; Khan 2006), as are 15% of direct
obstetric deaths in the UK (Lewis 2007) and USA (MMWR 2003). In
low- and middle-income countries most maternal deaths due to
hypertensive disorders of pregnancy are associated with eclampsia
(Duley 1992), whilst in high-income countries one-third to one-
half are associated with eclampsia, the remainder being associated
with pre-eclampsia (Lewis 2007; Schutte 2009).

Pre-eclampsia and eclampsia are part of a spectrum of
conditions known as the hypertensive disorders of pregnancy:
this includes women with pre-eclampsia, eclampsia, pre-existing
hypertension, and pre-existing hypertension with superimposed
pre-eclampsia or eclampsia. The definitions and classification of
the hypertensive disorders of pregnancy are discussed more fully in
the generic protocol, 'Interventions for treating pre-eclampsia and
its consequences' (Duley 2009).

The terminology of pre-eclampsia and eclampsia is misleading, as
it implies a progression from mild disease to more severe, that
pre-eclampsia precedes eclampsia, and that eclampsia is the most
severe end of the spectrum. This is not the case, as some women
have normal blood pressure at the time of their first fit, and some
women become very sick and may even die without developing
eclampsia. About one-quarter of cases of eclampsia occur without
signs or symptoms suggestive of imminent eclampsia, such as
headache and proteinuria (Andersgaard 2006; Douglas 1994;
Igberase 2006). Nevertheless, women with severe pre-eclampsia
are at particularly high risk of developing eclampsia.

Incidence of pre-eclampsia and eclampsia

Pre-eclampsia usually occurs during the second half of pregnancy
and complicates 2% to 8% of all pregnancies (WHO 1988).
Eclampsia is rare in Europe, with two to three cases reported per
10,000 births (Knight 2007; Kullberg 2002). In low- and middle-
income countries, eclampsia is more common, with the incidence
estimated as 16 to 69 cases per 10,000 births (Frias 2003). An
estimated 1.5 million to 8 million women develop pre-eclampsia
worldwide per year, of whom 150,000 may develop eclampsia
(Villar 2003).

Eclampsia can occur in pregnancy, during labor, or aGer the
birth. Where the incidence is high, a greater proportion of
women with eclampsia have the onset before the birth. In high-
income countries, where incidence of eclampsia is lower, a greater
proportion of women have postpartum onset (Andersgaard 2006;
Douglas 1994; Igberase 2006; Onuh 2004). Gestation is also a factor,
as women with eclampsia preterm are at least three times more
likely to have their first seizure in the antepartum period than
women who have eclampsia at term (Andersgaard 2006; Douglas
1994). Postpartum eclampsia is usually close to the time of birth,
but may be days or even several weeks later (Collab Trial 1995; Sibai
2005).

Aetiology and pathophysiology

Despite a growing understanding of the pathophysiology of pre-
eclampsia, the underlying cause remains unclear. Factors that
appear to have a role include maternal age, parity, obesity,
maternal immune response, genetic predisposition, and maternal
vascular disease (such as diabetes, chronic hypertension and
autoimmune disease) (Duckitt 2005). Diet and nutrition may also
have a role. Whether an individual woman will develop pre-
eclampsia probably depends on which of these factors she has, and
how they interact. 

Pre-eclampsia is thought to occur as a result of inadequate blood
supply to the placenta, related either to abnormal implantation, or
to increased demand from the placenta (for example, in a multiple
pregnancy).  So, although pre-eclampsia is usually diagnosed in
the second half of pregnancy, the antecedents are present much
earlier. Current thinking is that inadequate blood supply to the
placenta leads to the release of unknown factors or materials into
the maternal circulation which activate or injure the endothelial
cells, resulting in endothelial dysfunction (abnormal functioning of
cells lining blood vessels) (Roberts 2002a). Endothelial dysfunction
results in widespread vasoconstriction and activation of platelets
and the coagulation system. Injured endothelial cells allow
leakage of fluid out of the blood vessels and into surrounding
tissues, causing oedema and a reduction in the circulating
blood volume. There is then inadequate blood flow to many
of the woman's organs, especially the kidneys, liver, and brain.
It is the vasoconstriction, micro clots, and reduced circulating
blood volume that result in the clinical manifestations of pre-
eclampsia.  For a more detailed review of the aetiology and
pathophysiology of pre-eclampsia, see Meher 2005.                          

The aetiology and pathophysiology of eclampsia are also
incompletely understood. Although there are similarities between
eclampsia and hypertensive crisis, the two conditions are not
identical (Redman 1984). Some women (around 6%) develop
eclampsia with no apparent disturbance of blood pressure
(Douglas 1994). Hence, although control of blood pressure is
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important it will not necessarily prevent or treat eclampsia.
Eclampsia is associated with cerebral oedema and cerebral
vasospasm; and women with eclampsia may have cerebral oedema
or cerebral ischaemia (Belfort 1992; Katz 2000; Sibai 2005).

Risk factors for eclampsia include a family history, little or no
antenatal care, being less than 20 years old, having had four
or more previous pregnancies, and two or more signs and
symptoms of imminent eclampsia (such as headache, epigastric
pain, hyperreflexia, visual disturbances and severe hypertension).
In low-and middle-income countries, the majority (around 90%) of
women with eclampsia have had limited access to care (Igberase
2006; Onuh 2004).

Prevention of eclampsia

Primary prevention of eclampsia is preventing women from
developing pre-eclampsia. Once the woman has pre-eclampsia,
prevention is preventing progression to eclampsia. Screening for
pre-eclampsia is an important part of antenatal care, and is based
on the clinical history and examination (Milne 2005; NICE 2008).
Various diagnostic tests have been advocated to identify women
at particularly high risk of developing pre-eclampsia. So far none
have proved to be of good predictive value, and so they are not
recommended for clinical practice (Meads 2008).

Current strategies for prevention of pre-eclampsia can be broadly
classified as antenatal surveillance, modification of lifestyle,
nutritional supplementation, and pharmacological therapy (see
Meher 2005). Cochrane reviews of strategies for preventing pre-
eclampsia include: lifestyle advice, such as altered dietary salt
(Duley 2005) and exercise (Meher 2006); the use of nutritional
supplementation, such as calcium (Hofmeyr 2007), magnesium
(Makrides 2001), zinc (Mahomed 2007), marine oils (Makrides 2006),
vitamins C and E (Rumbold 2008), and pharmacologic agents such
as antiplatelet agents (Duley 2007) and nitric oxide (Meher 2007).

Once women have pre-eclampsia, a Cochrane Review now provides
robust evidence that magnesium sulphate halves the risk of
eclampsia and probably reduces the risk of maternal death (Duley
2003b).

Description of the intervention

The only definitive treatment for pre-eclampsia or eclampsia is
to end the pregnancy. The aim of interventions for women with
eclampsia is to improve outcome, for example by preventing
further seizures, minimising and treating any complications and, if
before delivery, to optimise the timing of birth and outcome for the
baby. Other relevant Cochrane Reviews cover drug treatment for
very high blood pressure (Duley 2006), plasma volume expansion
(Duley 1999), and the timing of delivery for women before 34 weeks'
gestation (Churchill 2002).

Currently, standard care for women with eclampsia is to use an
anticonvulsant drug to control the immediate fit, and to continue
maintenance treatment to prevent further seizures. This review
compares a policy of using magnesium sulphate to a policy of using
diazepam for the care of women with eclampsia.

Magnesium sulphate

Magnesium sulphate was introduced for care of women with
eclampsia in the 1920s following reports of its use for control of
convulsions due to tetanus (Duley 1996). Based on publication

of several case series, it became standard care in several parts
of the world, particularly in North America. Initially, magnesium
sulphate was given in very low doses (Duley 1996), although it
is now administered in relatively high doses. Common regimens
are an initial intravenous loading dose of 4 grams (Dinsdale
1988; Pritchard 1955; Zuspan 1978): followed by maintenance
intravenous infusions of 1 gram per hour (Dinsdale 1988; Zuspan
1978); or by 10 grams by intramuscular injection and then 5 grams
intramuscularly every 6 hours (Eastman 1945).

Alternative regimens for magnesium sulphate are the topic of a
separate Cochrane Review (Duley 2008).

Diazepam

Diazepam, one of the benzodiazepines, was first suggested for
women with eclampsia in the 1960s (Lean 1968). It is commonly
used for treating a wide range of conditions, including anxiety,
insomnia, seizures, and muscle spasms. Diazepam is a core
medicine in the World Health Organization's 'Essential Drugs List',
which is a list of minimum medical needs for a basic healthcare
system, and has been one of the most frequently prescribed
medications in the world for the past 40 years. This wide availability
probably contributed to its initial acceptance as a treatment for
women with eclampsia.

Treatment with diazepam usually includes a loading dose of 40 mg
by intravenous injection, followed by an infusion of 20 mg diluted
in 500 ml. This infusion is titrated against the level of sedation, with
the aim of keeping the woman drowsy but rousable.

How the intervention might work

Magnesium sulphate

The mode of action for magnesium sulphate in control of
eclamptic seizures and prevention of recurrent convulsions
is still not clearly understood. Magnesium sulphate is not a
traditional anticonvulsant, but nevertheless is better than the
traditional anticonvulsant drugs at control of eclamptic seizures.
This anticonvulsant activity may be mediated by magnesium's
role as an N-methyl-D-aspartate (NMDA) antagonist (Euser 2009).
   Stimulation of NMDA receptors by neurotransmitters such as
glutamate may lead to seizures when neuronal networks are over-
activated. Magnesium may prevent and control eclamptic seizures
by inhibiting NMDA receptors. Other possible mechanisms are
that magnesium sulphate may lead to cerebral vasodilatation with
subsequent reduction of cerebral ischaemia (Belfort 1992), and it
may block some of the neuronal damage associated with ischaemia
(Goldman 1988; Sadeh 1989). The pathway for blocking neuronal
damage may also be through NMDA inhibition.

Magnesium is also a calcium antagonist, and a smooth muscle
relaxant. It may aDect the cerebral endothelium which forms
the blood-brain barrier. Lowering intracellular calcium may limit
paracellular transport of vascular contents, such as ions and
proteins, eDectively decreasing the factors which promote cerebral
oedema and seizure activity (Euser 2009).

The calcium antagonist activity of magnesium sulphate has led
to the belief that it also lowers systemic blood pressure, but
this has not been supported by evidence from randomised trials
(MAGPIE 2002). Magnesium sulphate does not appear to be an
antihypertensive drug (Abalos 2007).
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The adverse eDects of magnesium sulphate come largely from
its action as a smooth muscle relaxant. The most serious
are respiratory depression, and respiratory and cardiac arrest.
However, the adverse eDects follow a dose response. Deep tendon
reflexes are lost at a serum magnesium level of 10 mEq/L,
with respiratory depression occurring at 15 mEq/L and cardiac
arrest at more than 15 mEq/L. This dose response relationship
means that clinical monitoring should ensure that toxicity and
adverse eDects are avoided. Provided deep tendon reflexes are
present, toxicity and adverse eDects will be avoided. Monitoring
of serum magnesium levels is therefore not necessary, and clinical
monitoring of tendon reflexes and respiration rate will ensure safe
administration. As magnesium is excreted almost exclusively in the
urine, women with impaired renal function will quickly have raised
serum magnesium levels and be at risk of significant adverse eDects
if the dose is not reduced. Measuring hourly urine output should
therefore, be included in the clinical monitoring. If toxicity does
develop, calcium gluconate is an eDective antidote.

Diazepam

Diazepam was introduced for treatment of eclampsia based on
the belief that a traditional anticonvulsant would be the eDective.
Diazepam binds to a specific site of the ɣ-aminobutyric acidA

(GABAA) receptor, the major inhibitory neurotransmitter in the

central nervous system. The GABAA receptor is an inhibitory

channel which, when activated, decreases neuronal activity. The
anticonvulsant properties of diazepam may be in part or entirely
due to binding to voltage-dependent sodium channels. Diazepam
has near immediate onset of action, as it rapidly crosses the blood
brain barrier, with a short duration of action (20 to 30 minutes) and
half-life time of elimination of 20 to 50 hours. Drug elimination is
prolonged in neonates, the elderly and those with liver dysfunction.

Diazepam is primarily eliminated by the liver enzymes, hence
its many potential drug interactions. While short-term use of
diazepam is generally well tolerated, common side eDects are
drowsiness, confusion and amnesia.

Why it is important to do this review

Eclampsia is a rare but serious complication of pregnancy, and a
major cause of maternal mortality. Assessing which anticonvulsant
drug is best to use for women with eclampsia is important if women
are to receive optimal care.

O B J E C T I V E S

The aim was to compare the diDerential eDects of magnesium
sulphate, given either by the intramuscular or the intravenous
route, rather than diazepam for the care of women with eclampsia.
The comparison was in terms of maternal mortality, recurrence of
convulsions, other serious maternal morbidity that could lead to
death, and use of health service resources. For women who were
entered into the trials before the birth, additional outcomes were
those related to labour, delivery, and mortality and morbidity of the
baby.

M E T H O D S

Criteria for considering studies for this review

Types of studies

All adequately randomised trials comparing magnesium sulphate
with diazepam for treatment of women with eclampsia.
This includes women who are antepartum, intrapartum and
postpartum.

Cluster-randomised study designs are unlikely to be relevant to
interventions for treatment of women with eclampsia, and were
therefore, unlikely to be identified. If such studies have been
conducted, they were not automatically excluded; rather, the
authors considered whether or not it was appropriate to include
them.

We excluded studies with a quasi-random design, such as
allocation by alternation, day of week, or hospital numbers as they
have a greater potential for bias (Higgins 2009). We also excluded
studies with a crossover design.

Types of participants

Women with a clinical diagnosis of eclampsia at trial entry,
irrespective of whether they were before or aGer delivery, had a
singleton or multiple pregnancy, or whether an anticonvulsant had
been given before trial entry. If women with pre-eclampsia had also
been entered into a trial, we included only data for women with
eclampsia in this review.

Types of interventions

All randomised comparisons of magnesium sulphate (intravenous
or intramuscular administration for the maintenance regimen) with
diazepam for women with eclampsia.

Types of outcome measures

The most important outcome is maternal death but, as this is
relatively rare even for women with eclampsia, we also included
other measures of serious morbidity which could lead to death.

Primary outcomes

For the woman

1. Death: before discharge from hospital, up to six weeks
postpartum, beyond six weeks postpartum.

2. Recurrence of seizures.

3. Stroke.

4. Any serious morbidity: defined as at least one of stroke, renal
failure, liver failure, HELLP syndrome (haemolysis, elevated liver
enzymes, low platelets) syndrome, disseminated intravascular
coagulation, pulmonary oedema (fluid in the lungs), and cardiac
arrest; or as reported in the trial.

For the child

1. Death: stillbirths (death in utero at or aGer 20 weeks' gestation),
perinatal deaths (stillbirths plus deaths in first week of life),
death before discharge, neonatal deaths (death in the first 28
days aGer birth), deaths aGer the 28 days.

2. Preterm birth: defined as birth before 37 completed weeks'
gestation.

Magnesium sulphate versus diazepam for eclampsia (Review)
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3. In a special care nursery for more than seven days.

Secondary outcomes

For the woman

1. Renal failure.

2. Liver failure.

3. HELLP syndrome.

4. Disseminated intravascular coagulation.

5. Pumonary oedema (fluid in the lungs).

6. Cardiac arrest.

7. Death or serious morbidity (any of 1 to 6, above).

8. Use of antihypertensive drugs.

9. Abruption of the placenta or antepartum haemorrhage.

10.Elective delivery: induction of labour or caesarean section.

11.Labour greater than eight hours.

12.Caesarean section.

13.Postpartum haemorrhage, defined as blood loss of 500 ml or
more.

14.Serious adverse eDects: such as respiratory depression, need for
calcium gluconate.

15.Stopped treatment due to toxicity or adverse eDects.

16.Side eDects: such as flushing, skin reaction at site of injection,
reduced respirations, absent tendon reflexes.

17.Use of hospital resources: intensive care (admission to intensive
care unit, length of stay), need for ventilation, need for dialysis,
transfer to another hospital for a higher level of care.

18.Postnatal depression.

19.Breastfeeding, at discharge and up to one year aGer delivery.

20.Women's experiences and views: childbirth experience, physical
and psychological trauma, mother-infant interaction and
attachment.

For the child

1. Severity of preterm birth: very preterm birth (before 32 to 34
completed weeks) and extremely preterm birth (before 26 to 28
completed weeks).

2. Death before discharge from hospital or in a special care baby
unit for more than seven days.

3. Respiratory distress syndrome.

4. Infection.

5. Necrotising enterocolitis.

6. Retinopathy of prematurity.

7. Intraventricular haemorrhage.

8. Apgar score at five minutes: low (less than seven), very low (less
than four), or lowest reported.

9. Side eDects associated with the intervention: respiratory
depression shortly aGer birth.

10.Use of hospital resources: admission to special care nursery,
length of stay, endotracheal intubation, use of mechanical
ventilation.

11.Long-term growth and development: blindness, deafness,
seizures, poor growth, neurodevelopmental delay and cerebral
palsy.

Economic outcomes

1. Costs to the health service resources: short term and long term
for both mother and baby.

2. Costs to the woman, her family, and society.

Search methods for identification of studies

Electronic searches

We searched the Cochrane Pregnancy and Childbirth Group’s
Trials Register by contacting the Trials Search Co-ordinator (30
September 2010).

The Cochrane Pregnancy and Childbirth Group’s Trials Register is
maintained by the Trials Search Co-ordinator and contains trials
identified from:

1. quarterly searches of the Cochrane Central Register of
Controlled Trials (CENTRAL);

2. weekly searches of MEDLINE;

3. handsearches of 30 journals and the proceedings of major
conferences;

4. weekly current awareness alerts for a further 44 journals plus
monthly BioMed Central email alerts.

Details of the search strategies for CENTRAL and MEDLINE, the list
of handsearched journals and conference proceedings, and the list
of journals reviewed via the current awareness service can be found
in the ‘Specialized Register’ section within the editorial information
about the Cochrane Pregnancy and Childbirth Group.

Trials identified through the searching activities described above
are each assigned to a review topic (or topics). The Trials Search Co-
ordinator searches the register for each review using the topic list
rather than keywords.

In addition, we searched CENTRAL (2010, Issue 3) using the search
strategy detailed in Appendix 1.

We did not apply any language restrictions.

Data collection and analysis

Selection of studies

Three review authors (L Duley (LD), D Henderson-Smart (DHS),
D Chou (DC)) independently assessed for inclusion all potentially
eligible studies identified as a result of the search strategy. We
resolved any disagreement through discussion.

Data extraction and management

For previous versions of this review two review authors (LD, DHS)
extracted data from each report. For this update, during which
the methods were also updated according to the generic protocol
(Duley 2009), two review authors (DC, LD) extracted data from each
report. We resolved all discrepancies by discussion. There was no
blinding of authorship or results. We entered data into Review
Manager soGware (RevMan 2008) and checked for accuracy.

When information regarding any of the above was unclear, we
attempted to contact authors of the original reports to provide
clarification or further information.

Magnesium sulphate versus diazepam for eclampsia (Review)
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Assessment of risk of bias in included studies

At least two review authors independently assessed risk of bias for
each study using the criteria outlined in the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2009). We resolved any
disagreement by discussion, or by involving a third assessor.

(1) Sequence generation (checking for possible selection bias)

We described for each included study the method used to generate
the allocation sequence in suDicient detail to allow an assessment
of whether it should produce comparable groups.

We assessed the method as:

• adequate (any truly random process, e.g. random number table;
computer random number generator);

• inadequate (any non-random process, e.g. odd or even date of
birth; hospital or clinic record number);

• unclear.  

Studies with inadequate sequence generation were excluded.

 (2) Allocation concealment (checking for possible selection bias)

We described for each included study the method used to conceal
the allocation sequence in suDicient detail and determine whether
intervention allocation could have been foreseen in advance of, or
during recruitment, or changed aGer assignment.

We assessed the methods as:

• adequate (e.g. telephone or central randomisation;
consecutively numbered sealed opaque envelopes);

• inadequate (open random allocation; unsealed or non-opaque
envelopes, alternation; date of birth);

• unclear.

(3) Blinding (checking for possible performance bias)

We described for each included study the methods used, if any, to
blind study participants and personnel from knowledge of which
intervention a participant received. We judged studies at low risk of
bias if they were blinded, or if we judged that the lack of blinding
could not have aDected the results. We assessed blinding separately
for diDerent outcomes or classes of outcomes.

We will assess the methods as:

• adequate, inadequate or unclear for participants;

• adequate, inadequate or unclear for personnel;

• adequate, inadequate or unclear for outcome assessors.

(4) Incomplete outcome data (checking for possible attrition
bias through withdrawals, dropouts, protocol deviations)

We described for each included study, and for each outcome or
class of outcomes, the completeness of data including attrition
and exclusions from the analysis. We stated whether attrition and
exclusions were reported, the numbers included in the analysis
at each stage (compared with the total randomised participants),
reasons for attrition or exclusion where reported, and whether
missing data were balanced across groups or were related to
outcomes.  Where suDicient information was reported, or supplied

by the trial authors, we re-included missing data in the analyses.
We assessed methods as:

• adequate;

• inadequate;

• unclear.

For outcomes up to the time of discharge from hospital, if data
for more than 20% of participants were missing, we excluded that
outcome or study from the analysis. For longer-term follow up,
attrition is likely to be greater, and we included studies provided
there was reasonable reassurance about potential for bias.

(5) Selective reporting bias

We described for each included study how we investigated the
possibility of selective outcome reporting bias and what we found.

We assessed the methods as:

• adequate (where it is clear that all of the study’s prespecified
outcomes and all expected outcomes of interest to the review
have been reported);

• inadequate (where not all the study’s prespecified outcomes
have been reported; one or more reported primary outcomes
were not prespecified; outcomes of interest are reported
incompletely and so cannot be used; study fails to include
results of a key outcome that would have been expected to have
been reported);

• unclear.

(6) Other sources of bias

We described for each included study any important concerns we
had about other possible sources of bias. For example, if the trial
stopped early due to some data-dependent process, or if there was
an extreme baseline imbalance.

We will assess whether each study was free of other problems that
could put it at risk of bias:

• yes;

• no;

• unclear.

(7) Overall risk of bias

We made explicit judgements about whether studies were at
high risk of bias, according to the criteria given in the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins 2009).
With reference to (1) to (6) above, we assessed the likely magnitude
and direction of the bias and whether we considered it likely to
impact on the findings. We explored the impact of the level of bias
through undertaking sensitivity analyses - see Sensitivity analysis.

Measures of treatment e=ect

Dichotomous data

For dichotomous data, we have presented results as a summary risk
ratio with 95% confidence intervals.

Continuous data

For continuous data, we used the mean diDerence if outcomes
were measured in the same way between trials. We used the
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standardised mean diDerence to combine trials that measured the
same outcome, but used diDerent methods. 

Unit of analysis issues

Cluster-randomised trials

Although cluster-randomised trials of interventions for treatment
of pre-eclampsia are unlikely, if we identified them and they met all
other eligibility criteria, we included them along with individually
randomised trials. If included, we adjusted their sample sizes or
standard errors using the methods described in the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins 2009)
using an estimate of the intracluster correlation co-eDicient (ICC)
derived from the trial (if possible), or from another source. If ICCs
from other sources are used, we have reported this and conducted
sensitivity analyses to investigate the eDect of variation in the ICC.

If we identified both cluster-randomised trials and individually-
randomised trials, we would plan to synthesise the relevant
information. We consider it reasonable to combine the results from
both if there is little heterogeneity between the study designs and
the interaction between the eDect of intervention and the choice
of randomisation unit is considered to be unlikely. We would also
acknowledge heterogeneity in the randomisation unit and perform
a separate meta-analysis.

Crossover trials

We excluded crossover trials, as for pre-eclampsia they can only
assess surrogate outcomes and markers. The important clinical
outcomes are at birth, and beyond. 

Dealing with missing data

For included studies, we have noted levels of attrition. We explored
the impact of including studies with high levels of missing data
in the overall assessment of treatment eDect by using sensitivity
analysis.

For all outcomes, we carried out analyses, as far as possible,
on an intention-to-treat basis, i.e. we attempted to include all
participants randomised to each group in the analyses. The
denominator for each outcome in each trial was the number
randomised minus any participants whose outcomes are known to
be missing.

Where important data or information about the study design were
missing, whenever possible we contacted trial authors to ask if they
could provide it.

Assessment of heterogeneity

We used the I2 statistic to measure heterogeneity among the trials in
each analysis. When we identified substantial heterogeneity (above
50%), we explored it by prespecified subgroup analysis.

Assessment of reporting biases

Where we suspected reporting bias (see 'Selective reporting bias'
above), we attempted to contact study authors asking them to
provide missing outcome data. Where this was not possible, and the
missing data could introduce serious bias, we explored the impact
of including such studies in the overall assessment of results by a
sensitivity analysis.

Data synthesis

We performed statistical analyses using the Review Manager
(RevMan 2008) soGware, with results presented as risk ratios (RR)
and risk diDerence (RD). From 1/RD we calculated the number
needed to treat for benefits, and for harmful or adverse eDects.
For each measure we have given the 95% confidence interval
(CI). We used the fixed-eDect model for calculating RR. If there
was clear heterogeneity between the studies in any one outcome,
we used a random-eDects model. We explored possible factors
in the heterogeneity, including quality of the concealment of
allocation, clinical factors as determined by the prespecified
subgroup analyses, and the play of chance.

Subgroup analysis and investigation of heterogeneity

We planned to carry out the following subgroup analyses based on:

1. whether the woman had delivered before trial entry: not
delivered at trial entry, postpartum at trial entry, unclear or
mixed;

2. whether the woman received anticonvulsants before trial entry:
anticonvulsant before trial entry, no anticonvulsant before trial
entry, unclear or mixed;

3. gestation at trial entry: at least 32 to 34 weeks, less than 32 to 34
weeks, unclear or mixed.

We planned to use the primary outcomes in these subgroup
analyses. Data were not presented by gestation at trial entry, and
so this subgroup analysis was not possible.

We planned an additional subgroup analysis based on route for the
maintenance regimen of magnesium sulphate:

4. allocated maintenance regimen: by intravenous route,
intramuscular route, unclear or mixed.

We planned to use outcomes related to adverse eDects and toxicity
for this subgroup analysis.

For fixed-eDect meta-analyses we planned subgroup analyses
classifying whole trials by interaction tests as described by Deeks
2001. For random-eDects meta-analyses we assessed diDerences
between subgroups by inspection of the subgroups’ confidence
intervals; non-overlapping confidence intervals indicate a
statistically significant diDerence in treatment eDect between the
subgroups.

Sensitivity analysis

We carried out sensitivity analysis to explore the eDect of trial
quality, including only studies which have been assessed as having
adequate control of the potential for bias.

R E S U L T S

Description of studies

This review includes seven trials with data from 1396 women. The
largest trial enrolled 905 women (Collab Trial 1995), the smallest
enrolled 11 women (Malaysia 1994). One trial (Zimbabwe 1990; 51
women) enrolled only women prior to delivery, the six other studies
included women with both antepartum and postpartum eclampsia
(1345 women). Overall, about half the women in this review had
received an anticonvulsant before trial entry. Two trials (Collab
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Trial 1995; Zimbabwe 1990) reported outcomes by whether or not
women received an anticonvulsant before trial entry.

The treatment regimens all included a loading dose and
maintenance therapy. For magnesium sulphate, the maintenance
regimen could be either intravenous (Nigeria 2004) or
intramuscular (Bangladesh 1998; India 2001; Zimbabwe 1990;
Zimbabwe 1998). In the large Collaborative Eclampsia Trial,
whether the intravenous or intermuscular maintenance regimen
was used was decided by each of the 27 hospitals based on their
clinical practice at that time. For one trial (Malaysia 1994) the
treatment regimens were not described.

Most of the women who received magnesium sulphate in these
trials had a 4 g intravenous loading dose. Those receiving the
intramuscular maintenance regimen had this combined with 10
g by intramuscular injection. Maintenance therapy was either the
intramuscular regimen of 5 g every four hours, or an infusion of 1
g/hour. For most women duration of treatment was 24 hours. Most
studies reported that women were monitored using respiration
rate, urine output and tendon reflexes. Serum monitoring was not
reported to be used in any of these trials.

Five trials (Collab Trial 1995; Malaysia 1994; Nigeria 2004;
Zimbabwe 1990; Zimbabwe 1998) reported perinatal mortality. Two
trials which recruited women before delivery (Bangladesh 1998;
India 2001) did not report outcome for the baby.

Risk of bias in included studies

Sequence generation was adequately described in four trials
(Collab Trial 1995; Nigeria 2004; Zimbabwe 1990; Zimbabwe 1998).
Information about sequence generation was not provided for the
other three trials.

Three studies had adequate concealment of allocation (Collab
Trial 1995; Zimbabwe 1990; Zimbabwe 1998). For three trials
(Bangladesh 1998; India 2001; Malaysia 1994) it is unclear whether
concealment of allocation was adequate. In one study (Nigeria
2004), allocation concealment was inadequate.

Once women were randomised, the allocated treatments could
not be blinded in any of these studies, as this would not have
been ethical. It is unlikely that any subsequent bias will have
substantially influenced the results, however. The main outcomes
assessed were objective, and the strength and consistency of the
data indicate they represent true eDects. In the large trial (Collab
Trial 1995), assessment of outcome was by the attending clinicians.
Although this was not discussed in most of the other studies, it is
likely the same is true for them all. Follow up was more than 99%
for all the trials.

The overall quality of a study was considered "good" if
a trial adequately described sequence generation, allocation
concealment, any loss of data and the study was assessed to be
at low risk of bias. Three trials in this review (Collab Trial 1995;
Zimbabwe 1990; Zimbabwe 1998) are of good quality.

One study is only available as an unpublished report (India 2001),
but the author has provided clarification of the methods used.

E=ects of interventions

This review includes seven trials (1396 women) comparing
magnesium sulphate with diazepam for women with eclampsia.

Outcome for the women

Maternal death

(Analysis 1.1)

Using magnesium sulphate, rather than diazepam, reduces the RR
of maternal death (seven trials;1396 women; RR 0.59, 95% CI 0.38
to 0.92). Most studies did not report maternal death by whether
delivered at trial entry, nor by whether or not the woman had an
anticonvulsant before trial entry. Where these data are reported,
the subgroup results are consistent with the overall eDect.

Recurrence of seizures

(Analysis 1.2)

Using magnesium sulphate, rather than diazepam, more than
halves the RR of recurrence of seizures (seven trials; 1390 women;
RR 0.43, 95% CI 0.33 to 0.55). This means that, on average, for
every seven women treated with magnesium sulphate rather than
diazepam one recurrence of seizures will be prevented (NNT 7; 95%
CI 5 to 9 women).

The eDect on recurrence of seizures was consistent regardless of
whether the woman was randomised before delivery (two trials;
684 women; RR 0.55, 95% CI 0.40 to 0.74) or aGer delivery (one
trial; 272 women; RR 0.37, 95% CI 0.21 to 0.64); and irrespective
of whether an anticonvulsant had been give before trial entry
(anticonvulsant before entry: two trials; 447 women; RR 0.59, 95%
CI 0.41 to 0.85. No anticonvulsant before entry: two trials; 488
women; RR 0.44, 95% CI 0.30 to 0.65).

Stroke

(Analysis 1.3)

There was no significant diDerence between the two treatment
groups in the risk ratio of stroke (four trials; 1225 women; RR 0.62,
95% CI 0.32 to 1.18).

Composite outcome: any serious maternal morbidity

(Analysis 1.4)

Two trials (956 women) reported a composite outcome of serious
maternal morbidity. There was no significant diDerence between
the groups in the RR of serious maternal morbidity (RR 0.88, 95%
CI 0.64 to 1.19). This was consistent in the subgroup analysis by
whether or not the women received anticonvulsants before trial
entry.

Serious maternal morbidity

There were no statistically significant diDerence between women
allocated magnesium sulphate and those allocated diazepam in
the risk ratio of any single measure of serious maternal morbidity:

• renal failure (1.5): five trials; 1164 women; RR 0.85, 95% CI 0.53
to 1.36;

• liver failure: two trials; 974 women; RR 1.00, 95% CI 0.48 to 2.07;
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• coagulopathy/DIC: four trials; 1036 women; RR 0.89, 95% CI 0.56
to 1.41;

• respiratory depression: three trials; 1025 women; RR 0.86, 95%
CI 0.57 to 1.30;

• pulmonary oedema: three trials; 1013 women; RR 0.86, 95% CI
0.35 to 2.07;

• pneumonia: four trials; 1125 women; RR 0.64, 95% CI 0.31 to
1.33;

• cardiac arrest: four trials; 1085 women; RR 0.80, 95% CI 0.41 to
1.54.

There was moderate heterogeneity for the three trials reporting
respiratory depression. No trials reported HELLP syndrome or use
of antihypertensive drugs.

In the subgroup analysis by route of magnesium sulphate
maintenance regimen, we included only outcomes potentially
related to toxicity with either magnesium sulphate or diazepam.
The results were consistent across the subgroups regardless
of whether magnesium sulphate maintenance regimen was
intramuscular or intravenous for cardiac arrest, pneumonia,
and need for ventilation. For respiratory depression, there was
modest heterogeneity. In the two trials (120 women) comparing
intramuscular magnesium sulphate maintenance with diazepam
the reduction in respiratory depression achieved statistical
significance (RR 0.30, 95% CI 0.10 to 0.93). This should be
interpreted with caution, however, in view of the small numbers
with wide confidence intervals, and the heterogeneity.

Use of hospital resources

Three trials (1034 women) reported admission to an intensive care
unit, there was no significant diDerence between the two groups
(RR 0.80, 95% CI 0.59 to 1.07). The need for ventilation was also
reported by three trials (1025 women), and there was no significant
diDerence (RR 0.73, 95% CI 0.45 to 1.18). No trials reported the need
for haemodialysis or maternal transfer to a higher level facility.

Additional outcomes for women randomised before delivery

For women randomised before delivery, magnesium sulphate
rather than diazepam was not associated with any significant
diDerence in labour lasting more than eight hours (one trial; 633
women; RR 1.15, 95% CI 0.82 to 1.60), or blood loss greater than
500 ml (three trials; 715 women; RR 0.97, 95% CI 0.74 to 1.28).

For caesarean section, there was heterogeneity (I2 58%) which was
not explained by restricting the analysis to the three high quality

studies (I2 55%). Subgroup analysis by whether or not the woman
received anticonvulsants prior to delivery was not possible as the
data were not available. We have therefore used random-eDects for
this outcome (five trials, 777 women; RR 1.06, 95% CI 0.79 to 1.43),
which gives the average for the range of treatment eDects in these
studies.

Outcome for the child

Outcome for the child is only relevant for women randomised
before delivery.

Baby death

There were no significant diDerences between women allocated
magnesium sulphate rather than diazepam in any of the measures
of baby death:

• stillbirth: five trials; 799 infants; RR 0.97, 95% CI 0.70 to 1.34;

• perinatal mortality: four trials; 788 infants; RR 1.04, 95% CI 0.81
to 1.34;

• neonatal mortality: four trials; 759 infants; RR 1.18, 95% CI 0.75
to 1.84.

There were insuDicient data for any reliable conclusions about
whether perinatal or neonatal mortality was influenced by whether
or not the woman received an anticonvulsant before trial entry.

Preterm birth

There was no significant diDerence between the treatment groups
in the RR of birth before 37 completed weeks (two trials; 94 infants;
RR 0.79, 95% CI 0.46 to 1.38), nor on birth before 32 to 34 weeks (one
trial; 51 infants; RR 2.25, 95% CI 0.63 to 8.03).

Apgar score and intubation at place of birth

Fewer liveborn infants of mothers allocated magnesium sulphate
rather than diazepam had an Apgar score of less than seven at one
minute (two trials; 597 infants; RR 0.75, 95% CI 0.65 to 0.87) and at
five minutes (three trials; 643 infants; RR 0.70, 95% CI 0.54 to 0.90).
Magnesium sulphate, rather than diazepam, was also associated
with a reduction in the need for intubation at the place of birth that
was borderline for statistical significance (two trials; 591 infants; RR
0.67, 95% CI 0.45 to 1.00).

Neonatal morbidity

No trials reported neonatal morbidity such as respiratory
distress, intraventricular haemorrhage, necrotising enterocolitis, or
infection.

Use of hospital resources

Length of stay in a special care baby unit of more than seven
days was reduced for babies born to women allocated magnesium
sulphate rather than diazepam, although confidence intervals are
wide (three trials; 634 infants; RR 0.66, 95% CI 0.46 to 0.96).
Admission to a special care baby unit was not significantly diDerent
between the two groups (three trials; 634 infants; RR 0.92, 95% CI
0.79 to 1.06).

Death or in a special care baby unit more than seven days

There was no significant diDerence in the composite outcome of
death or in a special care baby unit for more than seven days (two
trials; 688 infants; RR 0.95, 95% CI 0.77 to 1.16).

Long-term outcome

No trials reported long-term growth and developmental outcomes.

Sensitivity analysis

Only three studies (Collab Trial 1995; Zimbabwe 1990; Zimbabwe
1998) (1025 women) had no major methodological biases with
regard to sequence generation, allocation concealment, and loss
of follow-up, and so met our definition of good quality. When
the analyses were restricted to these good quality studies, the
results are consistent with the overall results, although with slightly
broader confidence intervals due to the reduced sample size:
maternal death (RR 0.63, 95% CI 0.36 to 1.11), recurrence of
convulsions (RR 0.50, 95% CI 0.38 to 0.66).
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D I S C U S S I O N

Summary of main results

For women with eclampsia, using magnesium sulphate rather than
diazepam reduces the RR of maternal death by 41% (95% CI 8% to
62%) and of recurrence of seizures by 57% (95% CI 45% to 67%).
These eDects appear consistent regardless of whether women were
recruited before or aGer delivery, and irrespective of whether they
had an anticonvulsant before trial entry. For the women, there is no
clear eDect on any other measure of maternal morbidity.

For the baby, although there is no clear eDect on the risk ratio
of perinatal or neonatal death, fewer liveborn babies allocated
magnesium sulphate rather than diazepam had low Apgar scores
at birth, and they appear to be less likely to need intubation at the
place of birth. There is no clear eDect on admission to a special care
baby unit, but fewer babies allocated magnesium sulphate rather
than diazepam stayed in the special care baby unit for more than
seven days.

Overall completeness and applicability of evidence

All seven trials in this review reported maternal death and
recurrence of seizures. Reporting of other measures of maternal
morbidity varies, but missing data are largely from the small trials.
Only two trials reported the composite outcome of any serious
maternal morbidity, but reporting of individual types of morbidity
was more complete.

Data on outcomes for the child are less complete, with two studies
not reporting baby death and only three studies reporting any
measures of neonatal morbidity.

Recruitment to all the trials in this review was from hospitals in
low- and middle-income countries, which is where 99% of maternal
deaths occur. The evidence supporting magnesium sulphate,
rather than diazepam, for women with eclampsia should also be
applied to women in high-income countries, however. The only
data from developed countries are derived from uncontrolled case
series, and so are prone to all the misleading biases associated
with such studies. The low incidence of eclampsia makes it unlikely
that trials of suDicient size could ever be conducted in high-income
countries. Also, the reduction in recurrence of seizures associated
with magnesium sulphate, rather than diazepam or phenytoin,
is large and consistent across the subgroups, and the settings
included in this review. Although it may be less in other settings, it
is unlikely to change direction.

Duration of treatment in these trials was 24 hours, unless there was
an indication to continue for longer. In those using the intravenous
route for maintenance therapy, the dose was 1 g/hour.

Most trials reported using clinical monitoring during administration
of magnesium sulphate. No trial reported using serum monitoring.
The benefits of magnesium sulphate, rather than diazepam, for
women with eclampsia are based on administration with clinical
monitoring alone. This is important, as magnesium sulphate is
a relatively low-cost drug but, if serum magnesium monitoring
was necessary, this would make its use expensive, and also
inappropriate as serum monitoring is not available in many
of the places where women present with eclampsia. In high-
income countries, although 24-hour access to serum magnesium
monitoring may be more widely available, it is nevertheless costly.

The Collaborative Eclampsia Trial used sealed treatment packs for
recruitment (Duley 1996). These 'eclampsia packs' were designed
to make recruitment to the trial easier and quicker than usual
clinical practice. Such packs are now widely used in high-, middle-
and low-income countries. They include the loading dose of
magnesium sulphate, maintenance therapy, and calcium gluconate
for use in the event of toxicity, plus everything needed to give
these (syringes and needles, intravenous canula, a giving set and a
pack of 500 ml 0.9% intravenous saline) and instructions for clinical
monitoring (Duley 1996). Administration and clinical monitoring of
magnesium sulphate can be carried out by medical, midwifery or
nursing staD, provided they are appropriately trained.

Women with eclampsia may present at primary care level. As
these women are at high risk for adverse outcome, they are oGen
transferred to secondary or tertiary care level. None of the trials
in this review were conducted at primary care level, and none
included evaluation of care during the transfer to a higher level of
care.

Quality of the evidence

Although we have included seven trials in this review, most of the
data (74%) come from three high-quality studies (Collab Trial 1995;
Zimbabwe 1990; Zimbabwe 1998), which recruited 1030 women.
Of these three, the Collaborative Eclampsia Trial (910 women)
contributed two-thirds of the data to the review (910/1396). For the
other four studies, study quality was unclear.

Potential biases in the review process

The search strategy for this review was extensive, and not restricted
to studies published in English. One of the problems in identifying
potentially eligible studies is that they are likely to have been
conducted in low-and middle-income countries, where eclampsia
is more common. If such studies are published in journals not easy
to access, or are unpublished, they may not have been identified
by our search strategy. Two studies potentially eligible for this
review were identified through personal contact: one unpublished
study (India 2001) is included, and one study published only as an
abstract (Egypt 1993) was excluded. This suggests there may be
other studies which have not been identified. We would welcome
information about any potentially eligible studies for this review
(please send information to l.duley@leeds.ac.uk).

As one of the review authors was a principal investigator for the
Collaborative Eclampsia Trial (Collab Trial 1995), two other review
authors performed data extraction for this study.

Agreements and disagreements with other studies or
reviews

This review should be viewed in conjunction with the Cochrane
reviews comparing magnesium sulphate with phenytoin (Duley
2003a) and with lytic cocktail (Duley 2000). Overall, there is now
compelling evidence in favour of magnesium sulphate, rather
than diazepam, phenytoin or lytic cocktail for the treatment of
eclampsia. This has been endorsed by multiple editorials (Langer
2008; Neilson 1995; Roberts 2002b; Robson 1996; Sheth 2002) and
by international guidelines (RCOG 2006; WHO 1988). Urgency to
improve the routine and appropriate use of magnesium sulphate to
treat women with eclampsia in middle- and low-income countries
has again been highlighted (Langer 2008).
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The fiGh Millennium Development Goal (MDG) calls for a reduction
by three-quarters between 1990 and 2015 in the maternal
mortality ratio. Universal implementation of magnesium sulphate
for treatment of women with eclampsia would be a substantial step
towards achieving this goal (Langer 2008).

Ensuring more women with eclampsia receive appropriate
treatment with magnesium sulphate will require dedicated,
focused and co-ordinated action at several levels. There is a need
for governments, donors and international agencies concerned
with women's health, such as the World Health Organization
(WHO), UNFPA, the International Federation of Gynecology and
Obstetrics (FIGO) and the International Confederation of Midwives
(ICM) to, as a priority, increase support for eDective care for
women with eclampsia (Langer 2008; Lumbiganon 2007). This
support should include advocacy and funding to help ensure
magnesium sulphate is registered and available for care of women
with eclampsia in all middle- and low-income countries.  In
addition governments, together with nation associations of
obstetricians and midwives, should ensure appropriate training of
all relevant health professionals (including obstetricians, midwives,
emergency-room doctors, anaesthetists, nurses, medical oDicers
and pharmacists) in the management of  women with eclampsia
and in the use of magnesium sulphate.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

This review presents strong evidence that magnesium sulphate is
better than diazepam for women with eclampsia; other reviews
present strong evidence that it is also better than either phenytoin
or lytic cocktail (Duley 2000; Duley 2003a). Clearly, magnesium
sulphate is the drug of choice for treatment of women with
eclampsia, both whilst they have a seizure, and to prevent
recurrence of further seizures. As it is inexpensive and easy to
produce, it is especially suitable for use in low- and middle-income
countries. Duration of treatment should not normally exceed 24
hours. The intravenous or intramuscular route can be used for
maintenance therapy. If the intravenous route is used, the dose
should not exceed 1 g/hour. Clinical monitoring of respiration, urine
output and tendon reflexes is essential. Serum monitoring should
not be used.

It is unclear whether a loading dose of magnesium sulphate should
be given to women at primary care level before they are transferred
to hospital, but this would seem sensible to consider. Factors in this
decision are likely to include how long it will take to get the woman
to hospital, and whether support and clinical monitoring will be
available during transfer.

Following publication of the Collaborative Eclampsia Study (Collab
Trial 1995), practice in the UK changed within one year (Gülmezoglu

1998). Making magnesium sulphate available for women with
eclampsia in low- and middle-income countries has been more
problematic, and access to magnesium sulphate is poor in many
countries (Aaserud 2005; Sevene 2005). All low-income countries
should include magnesium sulphate on their national essential
drug list for management of eclampsia.  National guidelines for
care of women with eclampsia should be available and widely
disseminated in each country. Health workers should be trained in
the appropriate use of magnesium sulphate.

The easy availability of ready-to-use eclampsia packs was a key
issue in the success of the Collaborative Eclampsia Trial (Collab Trial
1995). Similar eclampsia packs (Duley 1996) should be available in
all settings which provide care to women with eclampsia.   Given
that only an estimated 150,000 women develop eclampsia each
year (Villar 2003) the provision of these kits would be a relatively
modest cost in relation to global health assistance budgets.

Implications for research

Magnesium sulphate is now the gold standard drug against which
alternative anticonvulsant drug for women with eclampsia should
be compared in properly designed large randomised trials.

The trials in this review recruited women in secondary and
tertiary level hospitals. Questions which merit further research
include whether a loading dose of magnesium sulphate should
be administered to women at primary care level before transfer
to hospital, the minimum eDective dose, the optimal mode of
administration, and duration of treatment.

Any future trials should be of adequate size, and report mortality,
serious morbidity and use of health service resources for both the
women and the child.

Eclampsia can be distinguished from other forms of seizures in
that it is better controlled by magnesium sulphate than by either
diazepam or phenytoin (both conventional anticonvulsants), which
may oDer opportunities to explore the pathogenesis of eclampsia.
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Characteristics of included studies [ordered by study ID]

 

Methods See 'risk of bias' table below.

Participants 200 women with eclampsia. 14% postpartum.

Interventions MgSO4: 4 g iv + 6 g im loading dose. Then 2.5 g im 4 hrly, until 24 hr after delivery or last fit. If recur-

rence, 2 g iv.

Diazepam: 10 mg loading dose, then 40 mg in 500 ml 5% dextrose for 24 hr after delivery or last fit. If re-
currence, 10 mg slowly iv.

Outcomes Women: death (see 'notes'), recurrence of seizures.

Baby: no denominators reported.

Notes Data are not presented separately for women randomised before delivery. 
MgS04 was the unfamiliar treatment.

Data on maternal death unclear: text states 4 deaths before delivery reported for the diazepam group,
and it is unclear whether these are included in the 7 reported later. Hence although 7 diazepam deaths
used in this review, total may be 11.

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Stated "consecutive patients" "randomly assigned", but no further informa-
tion.

Allocation concealment? Unclear risk Allocation concealment not mentioned.

Blinding? 
All outcomes

Unclear risk Blinding not mentioned. Would have been impossible to blind administration
of the 2 treatment regimens.

Incomplete outcome data
addressed? 
All outcomes

High risk 200 women reported as recruited, and not stated whether any post-randomi-
sation exclusion. All outcome data reported as percentages or means, without
denominators.

Some women were recruited postpartum, but the numbers in each allocated
group are not reported. Hence data on outcome after birth were not used in
this review, as denominators not clear.

Bangladesh 1998 
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Methods See 'risk of bias' table below.

Recruitment from 23 hospitals in 8 countries in Africa, India, and South America.

Participants 910 women with eclampsia. 54% allocated MgSO4had had an anticonvulsant before entry, as had 50%

allocated diazepam. 30% were randomised after delivery.

Interventions Diazepam: 10 mg iv bolus. Then infusion of 40 mg/500 ml for 24 hr, rate titrated against conscious level.
20 mg/500 ml for a further 24 hr. For recurrent convulsions, 10 mg iv.

MgS04: either (a) 4/5 g iv over 5 min and 10 g im. Then 5 g im every 4 hr, for 24 hr. Or (b) 4/5 iv over 5

min, then infusion of 1 g/hr for 24 hr. For both (a) and (b), if recurrent convulsions 2 g iv. No monitoring
of serum MgSO4 levels.

Outcomes All women: death, recurrent convulsions, pneumonia, respiratory depression, ventilation, cardiac ar-
rest, arrhythmia, coagulopathy, renal failure, liver failure, cerebrovascular accident, admission inten-
sive care, abscess.

Women randomised before delivery: transfusion, induction, labour < 8 hr, caesarean section, blood
loss.

Baby: mortality, Apgar < 7 (1, 5 min), intubated, admitted SCBU, in SCBU > 7 days, death or in SCBU < 7
days.

Notes For im MgS04 n = 229, for iv n = 224.

In some centres MgS04 was the new treatment, in others it was the standard therapy.

99% compliance with the allocated anticonvulsant.

The same study included a comparison of MgSO4 with phenytoin - data for this comparison are in a

separate review.

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Low risk Computer-generated sequence, with balanced blocks of 2-6 stratified by cen-
tre.

Allocation concealment? Low risk Consecutively numbered sealed treatment packs, identical in size, shape,
weight and feel. In the study overall, 2.7% of packs were opened out of order:
this seemed to be largely human error.

Blinding? 
All outcomes

High risk Blinding of the 2 treatment regimens was not possible. Outcome assessment
was by the attending clinician, but outcomes used were largely objective, re-
ducing potential for bias.

Incomplete outcome data
addressed? 
All outcomes

Low risk 5 women recruited but excluded from analysis - reasons presented. Exclusions
are reported for both comparisons - 7 in total (severe pre-eclampsia n = 2; self-
discharge and took their own notes n = 2; no data available n = 2; hysteria n =
1). Where data are missing for individual outcomes, reason stated and denom-
inators given.

Collab Trial 1995 
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Methods See 'risk of bias' table below.

Participants 100 women with eclampsia. 70 in first pregnancy and 79 recruited before delivery.

Interventions Diazepam: 10 mg iv bolus. Then infusion of 40 mg/500 ml for 24 hr, rate titrated against conscious level.
20 mg/500 ml for a further 24 hr. Then 10 mg im, changed when possible to oral. For recurrent convul-
sions, 10 mg iv.

MgSO4: 4 g in 25% MgSO4 over 10 min. The 5 g IM every 4 hr until 24 hr after delivery or, if postpartum at

randomisation, for 24 hr.

Outcomes Women: death, recurrence of convulsions, renal failure, pneumonia.

Babies: denominators not reported.

Notes Outcomes related to labour and delivery not reported separately for women randomised before deliv-
ery.

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Sequence generated by Department of Statistics at Banaras Hindu University,
but method not stated.

Allocation concealment? Unclear risk Allocation was in envelopes, and patient was asked to choose one. No further
information.

Blinding? 
All outcomes

Unclear risk Blinding not mentioned. Blinding of the 2 treatment regimens would have
been impossible.

Incomplete outcome data
addressed? 
All outcomes

Unclear risk Post-randomisation exclusions not mentioned. No denominators reported for
women randomised before birth.

India 2001 

 
 

Methods See 'risk of bias' table below.

Participants 39 women; 11 with eclampsia, 28 with pre-eclampsia.

Interventions Diazepam: not described.

MgS04: "Pritchard's regime", not described further.

Outcomes Women: death, recurrence of convulsions, caesarean section.

Baby: stillbirth and neonatal death.

Notes Published in abstract form only. Interim results of an ongoing trial.

MgS04 was the unfamiliar treatment.

Risk of bias

Bias Authors' judgement Support for judgement

Malaysia 1994 
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Adequate sequence gener-
ation?

Unclear risk "Randomly allocated" no further information given.

Allocation concealment? Unclear risk Not described.

Blinding? 
All outcomes

High risk Blinding not mentioned. Blinding of the 2 treatment regimens would have
been impossible.

Incomplete outcome data
addressed? 
All outcomes

Low risk Data were complete.

Malaysia 1994  (Continued)

 
 

Methods See 'risk of bias' table below.

Participants 60 women with eclampsia, 25% delivered prior to entry.

Interventions Diazepam: loading dose of 10 mg iv over 2 minutes administered and repeated when convulsion re-
curred. Then 10 mg iv every 6 hours to keep patient sedated but arousable for next 24 hours. Subse-
quent doses were held if the patient was still sedated when the next dose due.

MgSO4: "Zuspan's" method, no further details given.

Outcomes Woman: recurrence of convulsions, death, life threatening events, including pulmonary edema, cardiac
arrest, respiratory depression, aspiration pneumonitis, renal failure, disseminated intravascular coag-
ulation, cerebrovascular accidents, liver failure, postpartum haemorrhage, Glasgow Coma Score on ad-
mission and 24 hours after commencement of treatment.

For women randomised prior to delivery: mode of delivery.

Baby: Apgar scores, need for neonatal unit for intensive care, and perinatal deaths.

Notes MgSO4 was the unfamiliar treatment.

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

High risk Computer-generated random numbers, but then this was used to prepare
treatment packs labelled "A" or "B".

Allocation concealment? High risk Sealed treatment packs marked "A" or "B," identical in size, shape, weight, and
feel. Not clear in what order these packs were opened.

Blinding? 
All outcomes

High risk Blinding not mentioned. Blinding of the 2 treatment regimens would have
been impossible.

Incomplete outcome data
addressed? 
All outcomes

Unclear risk There is a discrepancy in some denominators, as the numbers for 'postpartum
eclampsia' are not the same as randomised after delivery'.

Nigeria 2004 
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Methods See 'risk of bias' table below.

Participants 51 women with antepartum eclampsia, > 28 weeks' gestation, and a live fetus at admission. 67% had
diazepam before entry; 71% of those allocated MgSO4and 63% diazepam.

Interventions Diazepam: 10 mg iv bolus. Then infusion of 80 mg/l for 24 hr, rate titrated against conscious level. 40
mg/l for a further 24 hr. For recurrent convulsions, 10 mg iv.

MgS04: 4 g iv over 3-5 min and 10 g im. Then 5 g im every 4 hr, until 24 hr after delivery. For recurrent

convulsions, 2 g iv.

Outcomes Woman: death, recurrence of convulsions, pneumonia, respiratory depression, ventilation, cardiac ar-
rest, coagulopathy, acute renal failure, reduced urine output, caesarean section, abscess.

Baby: mortality, Apgar < 7 (1, 5 min), intubated, admitted NICU, days on NICU (mean), in NICU > 7 days.

Notes Subgroup analysis by whether anticonvulsants before trial entry, but numbers very small.

MgS04 was the unfamiliar treatment.

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Low risk Randomly allocated, with 1:1 randomisation in blocks of 6, no stratification.

Allocation concealment? Low risk Consecutively numbered, sealed, opaque envelopes. Prepared by someone
not involved in enrolment.

Blinding? 
All outcomes

High risk Blinding not mentioned. Blinding of the 2 treatment regimens would have
been impossible.

Incomplete outcome data
addressed? 
All outcomes

Low risk Data were complete.

Zimbabwe 1990 

 
 

Methods See 'risk of bias' table below.

Participants 69 women with eclampsia. 40% had already had an anticonvulsant and 43% had delivered.

Interventions Diazepam: 10 mg iv bolus. Then infusion of 40 mg/500 ml for 24 hr, rate titrated against conscious level.
20 mg/500 ml for a further 24 hr. For recurrent convulsions, 10 mg iv.

MgS04: either (a) 4/5 g iv over 5 min and 10 g im. Then 5 g im every 4 hr, for 24 hr. Or (b) 4/5 iv over 5

min, then infusion of 1 g/hr for 24 hr. For both (a) and (b), if recurrent convulsions 2 g iv.

Outcomes Women: death, recurrence of convulsions, respiratory depression, cardiac arrest, renal failure, coagu-
lopathy, stroke, caesarean section, blood loss > 500 ml.

Baby: death, died or in SCBU > 7 days.

Notes These data are from 1 hospital in the Collaborative Eclampsia Trial which continued recruitment and
data collection after the end of that study.

Zimbabwe 1998 
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Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Low risk Computer-generated sequence, with balanced blocks of 2-6 stratified by cen-
tre.

Allocation concealment? Low risk Consecutively numbered sealed treatment packs, identical in size, shape,
weight and feel.

Blinding? 
All outcomes

High risk Blinding not mentioned. Blinding of the 2 treatment regimens would have
been impossible.

Incomplete outcome data
addressed? 
All outcomes

Low risk Where data are not available for individual outcomes, reason stated and de-
nominators given.

Zimbabwe 1998  (Continued)

g: gram(s)
hr: hour(s)
hrly: hourly
im: intramuscular
iv: intravenous
MgS04: magnesium sulphate

mg: milligram(s)
min: minute(s)
ml: millilitre(s)
NICU: neonatal intensive care unit
SCBU: special care baby unit
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Dominican Republic 1990 Randomised trial of 44 women with pre-eclampsia or eclampsia. Only 1 woman with eclampsia re-
cruited.

Full English translation of the Spanish paper available.

Egypt 1993 Randomised trial of 118 women with eclampsia or imminent eclampsia. Data for women with
eclampsia were not presented separately.

Available as an abstract and unpublished manuscript.

India 1989 Although described as 'randomly allocated' it seems unlikely that this study was randomised. The
groups are unbalanced (32 vs 20 vs 22) and the study continued over 4 years, plus there is no infor-
mation about sequence generation or concealment of allocation.

Participants: 74 women with eclampsia.

Interventions: magnesium sulphate vs phenytoin vs diazepam plus pentazocine (opioid analgesic).

India 1997 Not a randomised trial. this study began as a quasi-random design with alternate allocation. It was
then modified to be a case series.

Participants: 100 women with eclampsia.
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Study Reason for exclusion

Interventions: phenytoin (n = 40), lytic cocktail (n = 28), diazepam (n = 16), and magnesium sul-
phate (n = 16).

India 2002 Not randomised trial. Before and after study.

Participants: 150 women with eclampsia.

Interventions: magnesium sulphate (n = 100) vs diazepam (n = 50).

vs: versus
 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Magnesium sulphate versus diazepam

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Maternal death 7 1396 Risk Ratio (M-H, Fixed, 95% CI) 0.59 [0.38, 0.92]

2 Recurrence of seizures 7 1390 Risk Ratio (M-H, Fixed, 95% CI) 0.42 [0.33, 0.54]

3 Cerebrovascular accident (stroke) 4 1225 Risk Ratio (M-H, Fixed, 95% CI) 0.62 [0.32, 1.18]

4 Any serious morbidity (stroke, renal fail-
ure, HELLP, DIC, pulmonary edema, cardiac
arrest, or as reported

2 956 Risk Ratio (M-H, Fixed, 95% CI) 0.88 [0.64, 1.19]

5 Renal failure 5 1164 Risk Ratio (M-H, Fixed, 95% CI) 0.85 [0.53, 1.36]

6 Liver failure 2 974 Risk Ratio (M-H, Fixed, 95% CI) 1.00 [0.48, 2.07]

7 Coagulopathy 4 1036 Risk Ratio (M-H, Fixed, 95% CI) 0.89 [0.56, 1.41]

8 Side effects: local skin reaction 1 51 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

9 Pulmonary oedema 3 1013 Risk Ratio (M-H, Fixed, 95% CI) 0.86 [0.35, 2.07]

10 Pneumonia 4 1125 Risk Ratio (M-H, Fixed, 95% CI) 0.64 [0.31, 1.33]

11 Respiratory depression 3 1025 Risk Ratio (M-H, Fixed, 95% CI) 0.86 [0.57, 1.30]

12 Cardiac arrest 4 1085 Risk Ratio (M-H, Fixed, 95% CI) 0.80 [0.41, 1.54]

13 Death or any serious maternal morbidi-
ty

1 905 Risk Ratio (M-H, Fixed, 95% CI) 1.06 [0.80, 1.41]

14 Woman admitted to intensive care unit 3 1034 Risk Ratio (M-H, Fixed, 95% CI) 0.80 [0.59, 1.07]

15 Maternal ventilation 3 1025 Risk Ratio (M-H, Fixed, 95% CI) 0.73 [0.45, 1.18]

16 Labour > 8 hours 1 633 Risk Ratio (M-H, Fixed, 95% CI) 1.15 [0.82, 1.60]
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Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

17 Caesarean section 5 777 Risk Ratio (M-H, Random, 95%
CI)

1.06 [0.79, 1.43]

18 Blood loss at birth > 500 ml 3 715 Risk Ratio (M-H, Fixed, 95% CI) 0.97 [0.74, 1.28]

19 Death of the fetus or infant 5   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

19.1 Stillbirth 5 799 Risk Ratio (M-H, Fixed, 95% CI) 0.97 [0.70, 1.34]

19.2 Perinatal death 4 788 Risk Ratio (M-H, Fixed, 95% CI) 1.04 [0.81, 1.34]

19.3 Neonatal death 4 759 Risk Ratio (M-H, Fixed, 95% CI) 1.18 [0.75, 1.84]

20 Preterm birth 2   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

20.1 Preterm birth < 37 weeks 2 94 Risk Ratio (M-H, Fixed, 95% CI) 0.79 [0.46, 1.38]

20.2 Preterm birth < 32-34 weeks 1 51 Risk Ratio (M-H, Fixed, 95% CI) 2.25 [0.63, 8.03]

21 Apgar scores 3   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

21.1 Apgar < 7 at 1 minute 2 597 Risk Ratio (M-H, Fixed, 95% CI) 0.75 [0.65, 0.87]

21.2 Apgar < 7 at 5 minutes 3 643 Risk Ratio (M-H, Fixed, 95% CI) 0.70 [0.54, 0.90]

22 Admitted to special care baby unit
(SCBU)

3   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

22.1 Stay in SCBU > 7 days 3 634 Risk Ratio (M-H, Fixed, 95% CI) 0.66 [0.46, 0.96]

22.2 Admission to SCBU 3 634 Risk Ratio (M-H, Fixed, 95% CI) 0.92 [0.79, 1.06]

23 Death or in SCBU > 7 days 2 688 Risk Ratio (M-H, Fixed, 95% CI) 0.95 [0.77, 1.16]

24 Intubation at place of birth 2 591 Risk Ratio (M-H, Fixed, 95% CI) 0.67 [0.45, 1.00]

 
 

Analysis 1.1.   Comparison 1 Magnesium sulphate versus diazepam, Outcome 1 Maternal death.

Study or subgroup Magnesium
sulphate

Diazepam Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Bangladesh 1998 3/100 7/100 14.2% 0.43[0.11,1.61]

Collab Trial 1995 17/453 23/452 46.72% 0.74[0.4,1.36]

India 2001 5/60 6/40 14.61% 0.56[0.18,1.7]

Malaysia 1994 0/5 0/6   Not estimable

Nigeria 2004 3/30 5/30 10.14% 0.6[0.16,2.29]

Zimbabwe 1990 1/24 0/27 0.96% 3.36[0.14,78.79]

Zimbabwe 1998 0/35 6/34 13.37% 0.07[0,1.28]

   

MgSO4 better 100.1 50.2 20.5 1 Diazepam better

Magnesium sulphate versus diazepam for eclampsia (Review)

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

24



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Study or subgroup Magnesium
sulphate

Diazepam Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Total (95% CI) 707 689 100% 0.59[0.38,0.92]

Total events: 29 (Magnesium sulphate), 47 (Diazepam)  

Heterogeneity: Tau2=0; Chi2=3.95, df=5(P=0.56); I2=0%  

Test for overall effect: Z=2.34(P=0.02)  

MgSO4 better 100.1 50.2 20.5 1 Diazepam better

 
 

Analysis 1.2.   Comparison 1 Magnesium sulphate versus diazepam, Outcome 2 Recurrence of seizures.

Study or subgroup Magnesium
sulphate

Diazepam Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Bangladesh 1998 5/100 26/100 14.67% 0.19[0.08,0.48]

Collab Trial 1995 60/453 126/452 71.17% 0.48[0.36,0.63]

India 2001 0/60 2/40 1.69% 0.13[0.01,2.73]

Malaysia 1994 0/6 0/5   Not estimable

Nigeria 2004 3/28 13/26 7.61% 0.21[0.07,0.67]

Zimbabwe 1990 5/24 7/27 3.72% 0.8[0.29,2.2]

Zimbabwe 1998 1/35 2/34 1.14% 0.49[0.05,5.11]

   

Total (95% CI) 706 684 100% 0.42[0.33,0.54]

Total events: 74 (Magnesium sulphate), 176 (Diazepam)  

Heterogeneity: Tau2=0; Chi2=7.05, df=5(P=0.22); I2=29.06%  

Test for overall effect: Z=6.89(P<0.0001)  

MgSO4 better 100.1 50.2 20.5 1 Diazepam better

 
 

Analysis 1.3.   Comparison 1 Magnesium sulphate versus diazepam, Outcome 3 Cerebrovascular accident (stroke).

Study or subgroup Magnesium
sulphate

Diazepam Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Bangladesh 1998 0/100 1/100 6.39% 0.33[0.01,8.09]

Collab Trial 1995 13/453 17/452 72.47% 0.76[0.38,1.55]

Zimbabwe 1990 0/24 1/27 6.03% 0.37[0.02,8.75]

Zimbabwe 1998 0/35 3/34 15.11% 0.14[0.01,2.59]

   

Total (95% CI) 612 613 100% 0.62[0.32,1.18]

Total events: 13 (Magnesium sulphate), 22 (Diazepam)  

Heterogeneity: Tau2=0; Chi2=1.58, df=3(P=0.66); I2=0%  

Test for overall effect: Z=1.46(P=0.14)  

MgSO4 better 100.1 50.2 20.5 1 Diazepam better
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Analysis 1.4.   Comparison 1 Magnesium sulphate versus diazepam, Outcome 4 Any serious
morbidity (stroke, renal failure, HELLP, DIC, pulmonary edema, cardiac arrest, or as reported.

Study or subgroup Magnesium
sulphate

Diazepam Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Collab Trial 1995 56/453 59/452 81.76% 0.95[0.67,1.33]

Zimbabwe 1990 7/24 14/27 18.24% 0.56[0.27,1.16]

   

Total (95% CI) 477 479 100% 0.88[0.64,1.19]

Total events: 63 (Magnesium sulphate), 73 (Diazepam)  

Heterogeneity: Tau2=0; Chi2=1.65, df=1(P=0.2); I2=39.36%  

Test for overall effect: Z=0.83(P=0.4)  

Favours MgSO4 100.1 50.2 20.5 1 Favours diazepam

 
 

Analysis 1.5.   Comparison 1 Magnesium sulphate versus diazepam, Outcome 5 Renal failure.

Study or subgroup Magnesium
sulphate

Diazepam Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Collab Trial 1995 28/453 29/452 81.33% 0.96[0.58,1.59]

India 2001 0/60 2/40 8.38% 0.13[0.01,2.73]

Malaysia 1994 0/16 1/23 3.48% 0.47[0.02,10.87]

Zimbabwe 1990 0/24 1/27 3.96% 0.37[0.02,8.75]

Zimbabwe 1998 1/35 1/34 2.84% 0.97[0.06,14.91]

   

Total (95% CI) 588 576 100% 0.85[0.53,1.36]

Total events: 29 (Magnesium sulphate), 34 (Diazepam)  

Heterogeneity: Tau2=0; Chi2=2.08, df=4(P=0.72); I2=0%  

Test for overall effect: Z=0.66(P=0.51)  

MgSO4 better 100.1 50.2 20.5 1 Diazepam better

 
 

Analysis 1.6.   Comparison 1 Magnesium sulphate versus diazepam, Outcome 6 Liver failure.

Study or subgroup Magnesium
sulphate

Diazepam Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Collab Trial 1995 14/453 14/452 100% 1[0.48,2.07]

Zimbabwe 1998 0/35 0/34   Not estimable

   

Total (95% CI) 488 486 100% 1[0.48,2.07]

Total events: 14 (Magnesium sulphate), 14 (Diazepam)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.01(P=1)  

MgSO4 better 100.1 50.2 20.5 1 Diazepam better
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Analysis 1.7.   Comparison 1 Magnesium sulphate versus diazepam, Outcome 7 Coagulopathy.

Study or subgroup Magnesium
sulphate

Diazepam Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Collab Trial 1995 27/453 30/452 83.49% 0.9[0.54,1.49]

Malaysia 1994 0/6 0/5   Not estimable

Zimbabwe 1990 1/24 2/27 5.23% 0.56[0.05,5.82]

Zimbabwe 1998 4/35 4/34 11.28% 0.97[0.26,3.58]

   

Total (95% CI) 518 518 100% 0.89[0.56,1.41]

Total events: 32 (Magnesium sulphate), 36 (Diazepam)  

Heterogeneity: Tau2=0; Chi2=0.17, df=2(P=0.92); I2=0%  

Test for overall effect: Z=0.5(P=0.62)  

MgSO4 better 100.1 50.2 20.5 1 Diazepam better

 
 

Analysis 1.8.   Comparison 1 Magnesium sulphate versus diazepam, Outcome 8 Side e=ects: local skin reaction.

Study or subgroup Magnesium
sulphate

Diazepam Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Zimbabwe 1990 0/24 0/27   Not estimable

   

Total (95% CI) 24 27 Not estimable

Total events: 0 (Magnesium sulphate), 0 (Diazepam)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

MgSO4 better 1000.01 100.1 1 Diazepam better

 
 

Analysis 1.9.   Comparison 1 Magnesium sulphate versus diazepam, Outcome 9 Pulmonary oedema.

Study or subgroup Magnesium
sulphate

Diazepam Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Collab Trial 1995 8/453 7/452 66.1% 1.14[0.42,3.12]

Malaysia 1994 0/16 2/23 19.55% 0.28[0.01,5.52]

Zimbabwe 1998 0/35 1/34 14.35% 0.32[0.01,7.69]

   

Total (95% CI) 504 509 100% 0.86[0.35,2.07]

Total events: 8 (Magnesium sulphate), 10 (Diazepam)  

Heterogeneity: Tau2=0; Chi2=1.21, df=2(P=0.55); I2=0%  

Test for overall effect: Z=0.35(P=0.73)  

MgSO4 better 100.1 50.2 20.5 1 Diazepam better
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Analysis 1.10.   Comparison 1 Magnesium sulphate versus diazepam, Outcome 10 Pneumonia.

Study or subgroup Magnesium
sulphate

Diazepam Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Collab Trial 1995 9/453 14/452 75.69% 0.64[0.28,1.47]

India 2001 3/60 1/40 6.48% 2[0.22,18.55]

Zimbabwe 1990 0/24 3/27 17.83% 0.16[0.01,2.95]

Zimbabwe 1998 0/35 0/34   Not estimable

   

Total (95% CI) 572 553 100% 0.64[0.31,1.33]

Total events: 12 (Magnesium sulphate), 18 (Diazepam)  

Heterogeneity: Tau2=0; Chi2=1.87, df=2(P=0.39); I2=0%  

Test for overall effect: Z=1.19(P=0.23)  

MgSO4 better 100.1 50.2 20.5 1 Diazepam better

 
 

Analysis 1.11.   Comparison 1 Magnesium sulphate versus diazepam, Outcome 11 Respiratory depression.

Study or subgroup Magnesium
sulphate

Diazepam Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Collab Trial 1995 35/453 33/452 74.08% 1.06[0.67,1.67]

Zimbabwe 1990 0/24 1/27 3.17% 0.37[0.02,8.75]

Zimbabwe 1998 3/35 10/34 22.75% 0.29[0.09,0.97]

   

Total (95% CI) 512 513 100% 0.86[0.57,1.3]

Total events: 38 (Magnesium sulphate), 44 (Diazepam)  

Heterogeneity: Tau2=0; Chi2=4.18, df=2(P=0.12); I2=52.11%  

Test for overall effect: Z=0.7(P=0.48)  

MgSO4 better 100.1 50.2 20.5 1 Diazepam better

 
 

Analysis 1.12.   Comparison 1 Magnesium sulphate versus diazepam, Outcome 12 Cardiac arrest.

Study or subgroup Magnesium
sulphate

Diazepam Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Collab Trial 1995 13/453 12/452 61.5% 1.08[0.5,2.34]

Nigeria 2004 0/30 3/30 17.92% 0.14[0.01,2.65]

Zimbabwe 1990 1/24 0/27 2.41% 3.36[0.14,78.79]

Zimbabwe 1998 0/35 3/34 18.17% 0.14[0.01,2.59]

   

Total (95% CI) 542 543 100% 0.8[0.41,1.54]

Total events: 14 (Magnesium sulphate), 18 (Diazepam)  

Heterogeneity: Tau2=0; Chi2=4.1, df=3(P=0.25); I2=26.74%  

Test for overall effect: Z=0.68(P=0.5)  

MgSO4 better 100.1 50.2 20.5 1 Diazepam better
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Analysis 1.13.   Comparison 1 Magnesium sulphate versus
diazepam, Outcome 13 Death or any serious maternal morbidity.

Study or subgroup Magnesium
sulphate

Diazepam Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Collab Trial 1995 83/453 78/452 100% 1.06[0.8,1.41]

   

Total (95% CI) 453 452 100% 1.06[0.8,1.41]

Total events: 83 (Magnesium sulphate), 78 (Diazepam)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.42(P=0.68)  

MgSO4 better 100.1 50.2 20.5 1 Diazepam better

 
 

Analysis 1.14.   Comparison 1 Magnesium sulphate versus
diazepam, Outcome 14 Woman admitted to intensive care unit.

Study or subgroup Magnesium
sulphate

Diazepam Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Collab Trial 1995 65/453 75/452 88.65% 0.86[0.64,1.17]

Nigeria 2004 0/30 1/30 1.77% 0.33[0.01,7.87]

Zimbabwe 1998 2/35 8/34 9.58% 0.24[0.06,1.06]

   

Total (95% CI) 518 516 100% 0.8[0.59,1.07]

Total events: 67 (Magnesium sulphate), 84 (Diazepam)  

Heterogeneity: Tau2=0; Chi2=3.06, df=2(P=0.22); I2=34.63%  

Test for overall effect: Z=1.52(P=0.13)  

MgSO4 better 100.1 50.2 20.5 1 Diazepam better

 
 

Analysis 1.15.   Comparison 1 Magnesium sulphate versus diazepam, Outcome 15 Maternal ventilation.

Study or subgroup Magnesium
sulphate

Diazepam Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Collab Trial 1995 25/453 27/452 73% 0.92[0.54,1.57]

Zimbabwe 1990 1/24 2/27 5.08% 0.56[0.05,5.82]

Zimbabwe 1998 1/35 8/34 21.92% 0.12[0.02,0.92]

   

Total (95% CI) 512 513 100% 0.73[0.45,1.18]

Total events: 27 (Magnesium sulphate), 37 (Diazepam)  

Heterogeneity: Tau2=0; Chi2=3.83, df=2(P=0.15); I2=47.76%  

Test for overall effect: Z=1.28(P=0.2)  

MgSO4 better 100.1 50.2 20.5 1 Diazepam better

 
 

Magnesium sulphate versus diazepam for eclampsia (Review)

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

29



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Analysis 1.16.   Comparison 1 Magnesium sulphate versus diazepam, Outcome 16 Labour > 8 hours.

Study or subgroup Magnesium
sulphate

Diazepam Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Collab Trial 1995 63/325 52/308 100% 1.15[0.82,1.6]

   

Total (95% CI) 325 308 100% 1.15[0.82,1.6]

Total events: 63 (Magnesium sulphate), 52 (Diazepam)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.81(P=0.42)  

MgSO4 better 100.1 50.2 20.5 1 Diazepam better

 
 

Analysis 1.17.   Comparison 1 Magnesium sulphate versus diazepam, Outcome 17 Caesarean section.

Study or subgroup Magnesium
sulphate

Diazepam Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Collab Trial 1995 215/325 198/308 39.69% 1.03[0.92,1.15]

Malaysia 1994 2/6 3/5 4.37% 0.56[0.15,2.12]

Nigeria 2004 5/21 12/22 9.31% 0.44[0.19,1.03]

Zimbabwe 1990 19/24 18/27 27.26% 1.19[0.85,1.66]

Zimbabwe 1998 18/21 9/18 19.37% 1.71[1.05,2.81]

   

Total (95% CI) 397 380 100% 1.06[0.79,1.43]

Total events: 259 (Magnesium sulphate), 240 (Diazepam)  

Heterogeneity: Tau2=0.05; Chi2=9.43, df=4(P=0.05); I2=57.6%  

Test for overall effect: Z=0.4(P=0.69)  

MgSO4 better 100.1 50.2 20.5 1 Diazepam better

 
 

Analysis 1.18.   Comparison 1 Magnesium sulphate versus diazepam, Outcome 18 Blood loss at birth > 500 ml.

Study or subgroup Magnesium
sulphate

Diazepam Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Collab Trial 1995 75/325 76/308 96.72% 0.94[0.71,1.24]

Nigeria 2004 4/21 0/22 0.61% 9.41[0.54,164.74]

Zimbabwe 1998 1/21 2/18 2.67% 0.43[0.04,4.35]

   

Total (95% CI) 367 348 100% 0.97[0.74,1.28]

Total events: 80 (Magnesium sulphate), 78 (Diazepam)  

Heterogeneity: Tau2=0; Chi2=2.97, df=2(P=0.23); I2=32.72%  

Test for overall effect: Z=0.2(P=0.84)  

MgSO4 better 100.1 50.2 20.5 1 Diazepam better
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Analysis 1.19.   Comparison 1 Magnesium sulphate versus diazepam, Outcome 19 Death of the fetus or infant.

Study or subgroup Magnesium
sulphate

Diazepam Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.19.1 Stillbirth  

Collab Trial 1995 49/331 47/317 77.43% 1[0.69,1.44]

Malaysia 1994 1/6 0/5 0.87% 2.57[0.13,52.12]

Nigeria 2004 9/21 5/22 7.88% 1.89[0.76,4.71]

Zimbabwe 1990 0/27 3/30 5.36% 0.16[0.01,2.93]

Zimbabwe 1998 1/21 5/19 8.47% 0.18[0.02,1.41]

Subtotal (95% CI) 406 393 100% 0.97[0.7,1.34]

Total events: 60 (Magnesium sulphate), 60 (Diazepam)  

Heterogeneity: Tau2=0; Chi2=6.51, df=4(P=0.16); I2=38.55%  

Test for overall effect: Z=0.2(P=0.84)  

   

1.19.2 Perinatal death  

Collab Trial 1995 82/331 71/317 79.32% 1.11[0.84,1.46]

Nigeria 2004 10/21 10/22 10.68% 1.05[0.55,1.99]

Zimbabwe 1990 2/27 3/30 3.11% 0.74[0.13,4.1]

Zimbabwe 1998 3/21 6/19 6.89% 0.45[0.13,1.56]

Subtotal (95% CI) 400 388 100% 1.04[0.81,1.34]

Total events: 97 (Magnesium sulphate), 90 (Diazepam)  

Heterogeneity: Tau2=0; Chi2=2.07, df=3(P=0.56); I2=0%  

Test for overall effect: Z=0.34(P=0.74)  

   

1.19.3 Neonatal death  

Collab Trial 1995 35/331 26/317 81.66% 1.29[0.79,2.09]

Malaysia 1994 1/6 1/5 3.35% 0.83[0.07,10.2]

Nigeria 2004 0/21 4/22 13.53% 0.12[0.01,2.03]

Zimbabwe 1990 2/27 0/30 1.46% 5.54[0.28,110.42]

Subtotal (95% CI) 385 374 100% 1.18[0.75,1.84]

Total events: 38 (Magnesium sulphate), 31 (Diazepam)  

Heterogeneity: Tau2=0; Chi2=3.75, df=3(P=0.29); I2=20.01%  

Test for overall effect: Z=0.72(P=0.47)  

MgSO4 better 100.1 50.2 20.5 1 Diazepam better

 
 

Analysis 1.20.   Comparison 1 Magnesium sulphate versus diazepam, Outcome 20 Preterm birth.

Study or subgroup Magnesium
sulphate

Diazepam Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.20.1 Preterm birth < 37 weeks  

Nigeria 2004 0/21 4/22 26.45% 0.12[0.01,2.03]

Zimbabwe 1990 12/24 13/27 73.55% 1.04[0.59,1.82]

Subtotal (95% CI) 45 49 100% 0.79[0.46,1.38]

Total events: 12 (Magnesium sulphate), 17 (Diazepam)  

Heterogeneity: Tau2=0; Chi2=2.61, df=1(P=0.11); I2=61.72%  

Test for overall effect: Z=0.82(P=0.41)  

   

1.20.2 Preterm birth < 32-34 weeks  

Zimbabwe 1990 6/24 3/27 100% 2.25[0.63,8.03]

Favours experimental 100.1 50.2 20.5 1 Favours control
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Study or subgroup Magnesium
sulphate

Diazepam Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Subtotal (95% CI) 24 27 100% 2.25[0.63,8.03]

Total events: 6 (Magnesium sulphate), 3 (Diazepam)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.25(P=0.21)  

Favours experimental 100.1 50.2 20.5 1 Favours control

 
 

Analysis 1.21.   Comparison 1 Magnesium sulphate versus diazepam, Outcome 21 Apgar scores.

Study or subgroup Magnesium
sulphate

Diazepam Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.21.1 Apgar < 7 at 1 minute  

Collab Trial 1995 138/282 162/261 87.52% 0.79[0.68,0.92]

Zimbabwe 1990 12/27 24/27 12.48% 0.5[0.32,0.78]

Subtotal (95% CI) 309 288 100% 0.75[0.65,0.87]

Total events: 150 (Magnesium sulphate), 186 (Diazepam)  

Heterogeneity: Tau2=0; Chi2=3.64, df=1(P=0.06); I2=72.54%  

Test for overall effect: Z=3.88(P=0)  

   

1.21.2 Apgar < 7 at 5 minutes  

Collab Trial 1995 63/282 76/261 74.56% 0.77[0.57,1.02]

Nigeria 2004 7/21 14/22 12.92% 0.52[0.26,1.04]

Zimbabwe 1990 6/27 14/30 12.53% 0.48[0.21,1.06]

Subtotal (95% CI) 330 313 100% 0.7[0.54,0.9]

Total events: 76 (Magnesium sulphate), 104 (Diazepam)  

Heterogeneity: Tau2=0; Chi2=1.97, df=2(P=0.37); I2=0%  

Test for overall effect: Z=2.78(P=0.01)  

MgSO4 better 100.1 50.2 20.5 1 Diazepam better

 
 

Analysis 1.22.   Comparison 1 Magnesium sulphate versus
diazepam, Outcome 22 Admitted to special care baby unit (SCBU).

Study or subgroup Magnesium
sulphate

Diazepam Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.22.1 Stay in SCBU > 7 days  

Collab Trial 1995 35/282 51/261 87.15% 0.64[0.43,0.94]

Zimbabwe 1990 4/27 7/30 10.91% 0.63[0.21,1.93]

Zimbabwe 1998 3/20 1/14 1.94% 2.1[0.24,18.17]

Subtotal (95% CI) 329 305 100% 0.66[0.46,0.96]

Total events: 42 (Magnesium sulphate), 59 (Diazepam)  

Heterogeneity: Tau2=0; Chi2=1.15, df=2(P=0.56); I2=0%  

Test for overall effect: Z=2.2(P=0.03)  

   

1.22.2 Admission to SCBU  

Collab Trial 1995 131/282 131/261 78.28% 0.93[0.78,1.1]

MgSO4 better 100.1 50.2 20.5 1 Diazepam better
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Study or subgroup Magnesium
sulphate

Diazepam Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Zimbabwe 1990 17/27 22/30 11.99% 0.86[0.6,1.23]

Zimbabwe 1998 18/20 14/14 9.73% 0.91[0.76,1.09]

Subtotal (95% CI) 329 305 100% 0.92[0.79,1.06]

Total events: 166 (Magnesium sulphate), 167 (Diazepam)  

Heterogeneity: Tau2=0; Chi2=0.14, df=2(P=0.93); I2=0%  

Test for overall effect: Z=1.19(P=0.23)  

MgSO4 better 100.1 50.2 20.5 1 Diazepam better

 
 

Analysis 1.23.   Comparison 1 Magnesium sulphate versus diazepam, Outcome 23 Death or in SCBU > 7 days.

Study or subgroup Magnesium
sulphate

Diazepam Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Collab Trial 1995 113/331 113/317 94.01% 0.96[0.78,1.18]

Zimbabwe 1998 6/21 7/19 5.99% 0.78[0.32,1.9]

   

Total (95% CI) 352 336 100% 0.95[0.77,1.16]

Total events: 119 (Magnesium sulphate), 120 (Diazepam)  

Heterogeneity: Tau2=0; Chi2=0.2, df=1(P=0.65); I2=0%  

Test for overall effect: Z=0.52(P=0.6)  

MgSO4 better 100.1 50.2 20.5 1 Diazepam better

 
 

Analysis 1.24.   Comparison 1 Magnesium sulphate versus diazepam, Outcome 24 Intubation at place of birth.

Study or subgroup Magnesium
sulphate

Diazepam Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Collab Trial 1995 32/276 41/261 80.82% 0.74[0.48,1.13]

Zimbabwe 1990 4/27 10/27 19.18% 0.4[0.14,1.12]

   

Total (95% CI) 303 288 100% 0.67[0.45,1]

Total events: 36 (Magnesium sulphate), 51 (Diazepam)  

Heterogeneity: Tau2=0; Chi2=1.16, df=1(P=0.28); I2=13.63%  

Test for overall effect: Z=1.97(P=0.05)  

MgSO4 better 100.1 50.2 20.5 1 Diazepam better

 
 

Comparison 2.   Magnesium sulphate versus diazepam (subgroups by whether randomisation before or aNer birth)

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Death 7 1396 Risk Ratio (M-H, Fixed, 95% CI) 0.59 [0.38, 0.92]

1.1 Randomised before deliv-
ery

1 51 Risk Ratio (M-H, Fixed, 95% CI) 3.36 [0.14, 78.79]
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Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1.2 Randomised after delivery 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

1.3 Mixed, or unclear whether
randomised before delivery

6 1345 Risk Ratio (M-H, Fixed, 95% CI) 0.56 [0.36, 0.88]

2 Recurrence of seizures 7 1390 Risk Ratio (M-H, Fixed, 95% CI) 0.42 [0.33, 0.54]

2.1 Randomised before deliv-
ery

2 684 Risk Ratio (M-H, Fixed, 95% CI) 0.55 [0.40, 0.74]

2.2 Randomised after delivery 1 272 Risk Ratio (M-H, Fixed, 95% CI) 0.37 [0.21, 0.64]

2.3 Mixed, or unclear whether
randomised before delivery

5 434 Risk Ratio (M-H, Fixed, 95% CI) 0.21 [0.11, 0.40]

3 Stroke 4 1225 Risk Ratio (M-H, Fixed, 95% CI) 0.62 [0.32, 1.18]

3.1 Randomised before deliv-
ery

1 51 Risk Ratio (M-H, Fixed, 95% CI) 0.37 [0.02, 8.75]

3.2 Randomised after delivery 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

3.3 Mixed, or unclear whether
randomised before delivery

3 1174 Risk Ratio (M-H, Fixed, 95% CI) 0.63 [0.33, 1.22]

 
 

Analysis 2.1.   Comparison 2 Magnesium sulphate versus diazepam (subgroups
by whether randomisation before or aNer birth), Outcome 1 Death.

Study or subgroup Favours MgSO4 Favours
diazepam

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.1.1 Randomised before delivery  

Zimbabwe 1990 1/24 0/27 0.96% 3.36[0.14,78.79]

Subtotal (95% CI) 24 27 0.96% 3.36[0.14,78.79]

Total events: 1 ( Favours MgSO4), 0 (Favours diazepam)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.75(P=0.45)  

   

2.1.2 Randomised after delivery  

Subtotal (95% CI) 0 0 Not estimable

Total events: 0 ( Favours MgSO4), 0 (Favours diazepam)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

2.1.3 Mixed, or unclear whether randomised before delivery  

Bangladesh 1998 3/100 7/100 14.2% 0.43[0.11,1.61]

Collab Trial 1995 17/453 23/452 46.72% 0.74[0.4,1.36]

India 2001 5/60 6/40 14.61% 0.56[0.18,1.7]

Malaysia 1994 0/5 0/6   Not estimable

Favours experimental 100.1 50.2 20.5 1 Favours control
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Study or subgroup Favours MgSO4 Favours
diazepam

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Nigeria 2004 3/30 5/30 10.14% 0.6[0.16,2.29]

Zimbabwe 1998 0/35 6/34 13.37% 0.07[0,1.28]

Subtotal (95% CI) 683 662 99.04% 0.56[0.36,0.88]

Total events: 28 ( Favours MgSO4), 47 (Favours diazepam)  

Heterogeneity: Tau2=0; Chi2=2.86, df=4(P=0.58); I2=0%  

Test for overall effect: Z=2.5(P=0.01)  

   

Total (95% CI) 707 689 100% 0.59[0.38,0.92]

Total events: 29 ( Favours MgSO4), 47 (Favours diazepam)  

Heterogeneity: Tau2=0; Chi2=3.95, df=5(P=0.56); I2=0%  

Test for overall effect: Z=2.34(P=0.02)  

Test for subgroup differences: Not applicable  

Favours experimental 100.1 50.2 20.5 1 Favours control

 
 

Analysis 2.2.   Comparison 2 Magnesium sulphate versus diazepam (subgroups by
whether randomisation before or aNer birth), Outcome 2 Recurrence of seizures.

Study or subgroup Magnesium
sulphate

Diazepam Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.2.1 Randomised before delivery  

Collab Trial 1995 46/325 83/308 48.21% 0.53[0.38,0.73]

Zimbabwe 1990 5/24 7/27 3.73% 0.8[0.29,2.2]

Subtotal (95% CI) 349 335 51.94% 0.55[0.4,0.74]

Total events: 51 (Magnesium sulphate), 90 (Diazepam)  

Heterogeneity: Tau2=0; Chi2=0.62, df=1(P=0.43); I2=0%  

Test for overall effect: Z=3.85(P=0)  

   

2.2.2 Randomised after delivery  

Collab Trial 1995 14/128 43/144 22.89% 0.37[0.21,0.64]

Subtotal (95% CI) 128 144 22.89% 0.37[0.21,0.64]

Total events: 14 (Magnesium sulphate), 43 (Diazepam)  

Heterogeneity: Not applicable  

Test for overall effect: Z=3.55(P=0)  

   

2.2.3 Mixed, or unclear whether randomised before delivery  

Bangladesh 1998 5/100 26/100 14.71% 0.19[0.08,0.48]

India 2001 0/60 2/40 1.69% 0.13[0.01,2.73]

Malaysia 1994 0/6 0/5   Not estimable

Nigeria 2004 3/28 13/26 7.63% 0.21[0.07,0.67]

Zimbabwe 1998 1/35 2/34 1.15% 0.49[0.05,5.11]

Subtotal (95% CI) 229 205 25.17% 0.21[0.11,0.4]

Total events: 9 (Magnesium sulphate), 43 (Diazepam)  

Heterogeneity: Tau2=0; Chi2=0.61, df=3(P=0.89); I2=0%  

Test for overall effect: Z=4.64(P<0.0001)  

   

Total (95% CI) 706 684 100% 0.42[0.33,0.54]

Total events: 74 (Magnesium sulphate), 176 (Diazepam)  

Heterogeneity: Tau2=0; Chi2=8.36, df=6(P=0.21); I2=28.24%  

MgSO4 Better 100.1 50.2 20.5 1 Diazepam better
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Study or subgroup Magnesium
sulphate

Diazepam Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Test for overall effect: Z=6.88(P<0.0001)  

Test for subgroup differences: Not applicable  

MgSO4 Better 100.1 50.2 20.5 1 Diazepam better

 
 

Analysis 2.3.   Comparison 2 Magnesium sulphate versus diazepam (subgroups
by whether randomisation before or aNer birth), Outcome 3 Stroke.

Study or subgroup Magnesium
sulphate

Diazepam Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.3.1 Randomised before delivery  

Zimbabwe 1990 0/24 1/27 6.03% 0.37[0.02,8.75]

Subtotal (95% CI) 24 27 6.03% 0.37[0.02,8.75]

Total events: 0 (Magnesium sulphate), 1 (Diazepam)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.61(P=0.54)  

   

2.3.2 Randomised after delivery  

Subtotal (95% CI) 0 0 Not estimable

Total events: 0 (Magnesium sulphate), 0 (Diazepam)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

2.3.3 Mixed, or unclear whether randomised before delivery  

Bangladesh 1998 0/100 1/100 6.39% 0.33[0.01,8.09]

Collab Trial 1995 13/453 17/452 72.47% 0.76[0.38,1.55]

Zimbabwe 1998 0/35 3/34 15.11% 0.14[0.01,2.59]

Subtotal (95% CI) 588 586 93.97% 0.63[0.33,1.22]

Total events: 13 (Magnesium sulphate), 21 (Diazepam)  

Heterogeneity: Tau2=0; Chi2=1.45, df=2(P=0.48); I2=0%  

Test for overall effect: Z=1.36(P=0.17)  

   

Total (95% CI) 612 613 100% 0.62[0.32,1.18]

Total events: 13 (Magnesium sulphate), 22 (Diazepam)  

Heterogeneity: Tau2=0; Chi2=1.58, df=3(P=0.66); I2=0%  

Test for overall effect: Z=1.46(P=0.14)  

Test for subgroup differences: Not applicable  

MgSO4 better 100.1 50.2 20.5 1 Diazepam better

 
 

Comparison 3.   Magnesium sulphate versus diazepam (subgroups by whether anticonvulsants before
randomisation)

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Maternal death 7 1396 Risk Ratio (M-H, Fixed, 95% CI) 0.59 [0.38, 0.91]
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Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1.1 Anticonvulsant before trial entry 1 34 Risk Ratio (M-H, Fixed, 95% CI) 3.0 [0.13, 68.84]

1.2 No anticonvulsant before trial
entry

1 17 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

1.3 Mixed, or unclear whether anti-
convulsant before trial entry

6 1345 Risk Ratio (M-H, Fixed, 95% CI) 0.56 [0.36, 0.88]

2 Recurrence of seizures 7 1369 Risk Ratio (M-H, Fixed, 95% CI) 0.43 [0.34, 0.56]

2.1 Anticonvulsant before trial entry 2 447 Risk Ratio (M-H, Fixed, 95% CI) 0.59 [0.41, 0.85]

2.2 No anticonvulsant before trial
entry

2 488 Risk Ratio (M-H, Fixed, 95% CI) 0.44 [0.30, 0.65]

2.3 Mixed, or unclear whether anti-
convulsant before trial entry

5 434 Risk Ratio (M-H, Fixed, 95% CI) 0.21 [0.11, 0.40]

3 Any serious maternal morbidity 2 956 Risk Ratio (M-H, Fixed, 95% CI) 0.89 [0.65, 1.20]

3.1 Anticonvulsant before trial entry 1 34 Risk Ratio (M-H, Fixed, 95% CI) 0.43 [0.13, 1.39]

3.2 No anticonvulsant before trial
entry

1 17 Risk Ratio (M-H, Fixed, 95% CI) 0.82 [0.38, 1.74]

3.3 Mixed, or unclear whether anti-
convulsant before trial entry

1 905 Risk Ratio (M-H, Fixed, 95% CI) 0.95 [0.67, 1.33]

4 Perinatal death 4 788 Risk Ratio (M-H, Fixed, 95% CI) 1.06 [0.83, 1.35]

4.1 Anticonvulsant before trial entry 1 37 Risk Ratio (M-H, Fixed, 95% CI) 1.89 [0.19, 19.13]

4.2 No anticonvulsant before trial
entry

1 20 Risk Ratio (M-H, Fixed, 95% CI) 0.75 [0.08, 6.96]

4.3 Mixed, or unclear whether anti-
convulsant before trial entry

3 731 Risk Ratio (M-H, Fixed, 95% CI) 1.05 [0.82, 1.35]

5 Neonatal death 4 759 Risk Ratio (M-H, Fixed, 95% CI) 1.18 [0.76, 1.84]

5.1 Anticonvulsant before trial entry 1 37 Risk Ratio (M-H, Fixed, 95% CI) 2.85 [0.12, 65.74]

5.2 No anticonvulsant before trial
entry

1 20 Risk Ratio (M-H, Fixed, 95% CI) 4.33 [0.20, 94.83]

5.3 Mixed, or unclear whether anti-
convulsant before trial entry

3 702 Risk Ratio (M-H, Fixed, 95% CI) 1.11 [0.71, 1.75]

6 Stay in SCBU > 7 days 2 600 Risk Ratio (M-H, Fixed, 95% CI) 0.64 [0.44, 0.93]

6.1 Anticonvulsant before trial entry 1 37 Risk Ratio (M-H, Fixed, 95% CI) 0.47 [0.10, 2.28]

6.2 No anticonvulsant before trial
entry

1 20 Risk Ratio (M-H, Fixed, 95% CI) 1.0 [0.21, 4.71]
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Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

6.3 Mixed, or unclear whether anti-
convulsant before trial entry

1 543 Risk Ratio (M-H, Fixed, 95% CI) 0.64 [0.43, 0.94]

 
 

Analysis 3.1.   Comparison 3 Magnesium sulphate versus diazepam (subgroups
by whether anticonvulsants before randomisation), Outcome 1 Maternal death.

Study or subgroup Magnesium
sulphate

Diazepam Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

3.1.1 Anticonvulsant before trial entry  

Zimbabwe 1990 1/17 0/17 1.01% 3[0.13,68.84]

Subtotal (95% CI) 17 17 1.01% 3[0.13,68.84]

Total events: 1 (Magnesium sulphate), 0 (Diazepam)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.69(P=0.49)  

   

3.1.2 No anticonvulsant before trial entry  

Zimbabwe 1990 0/7 0/10   Not estimable

Subtotal (95% CI) 7 10 Not estimable

Total events: 0 (Magnesium sulphate), 0 (Diazepam)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

3.1.3 Mixed, or unclear whether anticonvulsant before trial entry  

Bangladesh 1998 3/100 7/100 14.19% 0.43[0.11,1.61]

Collab Trial 1995 17/453 23/452 46.69% 0.74[0.4,1.36]

India 2001 5/60 6/40 14.6% 0.56[0.18,1.7]

Malaysia 1994 0/5 0/6   Not estimable

Nigeria 2004 3/30 5/30 10.14% 0.6[0.16,2.29]

Zimbabwe 1998 0/35 6/34 13.37% 0.07[0,1.28]

Subtotal (95% CI) 683 662 98.99% 0.56[0.36,0.88]

Total events: 28 (Magnesium sulphate), 47 (Diazepam)  

Heterogeneity: Tau2=0; Chi2=2.86, df=4(P=0.58); I2=0%  

Test for overall effect: Z=2.5(P=0.01)  

   

Total (95% CI) 707 689 100% 0.59[0.38,0.91]

Total events: 29 (Magnesium sulphate), 47 (Diazepam)  

Heterogeneity: Tau2=0; Chi2=3.82, df=5(P=0.58); I2=0%  

Test for overall effect: Z=2.35(P=0.02)  

Test for subgroup differences: Not applicable  

MgSO4 better 100.1 50.2 20.5 1 Diazepam better
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Analysis 3.2.   Comparison 3 Magnesium sulphate versus diazepam (subgroups by
whether anticonvulsants before randomisation), Outcome 2 Recurrence of seizures.

Study or subgroup Magnesium
sulphate

Diazepam Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

3.2.1 Anticonvulsant before trial entry  

Collab Trial 1995 33/198 64/218 35.56% 0.57[0.39,0.82]

Zimbabwe 1990 1/14 0/17 0.27% 3.6[0.16,82.05]

Subtotal (95% CI) 212 235 35.82% 0.59[0.41,0.85]

Total events: 34 (Magnesium sulphate), 64 (Diazepam)  

Heterogeneity: Tau2=0; Chi2=1.33, df=1(P=0.25); I2=24.62%  

Test for overall effect: Z=2.81(P=0)  

   

3.2.2 No anticonvulsant before trial entry  

Collab Trial 1995 25/244 60/227 36.28% 0.39[0.25,0.6]

Zimbabwe 1990 4/7 4/10 1.92% 1.43[0.53,3.86]

Subtotal (95% CI) 251 237 38.21% 0.44[0.3,0.65]

Total events: 29 (Magnesium sulphate), 64 (Diazepam)  

Heterogeneity: Tau2=0; Chi2=5.73, df=1(P=0.02); I2=82.54%  

Test for overall effect: Z=4.09(P<0.0001)  

   

3.2.3 Mixed, or unclear whether anticonvulsant before trial entry  

Bangladesh 1998 5/100 26/100 15.17% 0.19[0.08,0.48]

India 2001 0/60 2/40 1.75% 0.13[0.01,2.73]

Malaysia 1994 0/6 0/5   Not estimable

Nigeria 2004 3/28 13/26 7.87% 0.21[0.07,0.67]

Zimbabwe 1998 1/35 2/34 1.18% 0.49[0.05,5.11]

Subtotal (95% CI) 229 205 25.97% 0.21[0.11,0.4]

Total events: 9 (Magnesium sulphate), 43 (Diazepam)  

Heterogeneity: Tau2=0; Chi2=0.61, df=3(P=0.89); I2=0%  

Test for overall effect: Z=4.64(P<0.0001)  

   

Total (95% CI) 692 677 100% 0.43[0.34,0.56]

Total events: 72 (Magnesium sulphate), 171 (Diazepam)  

Heterogeneity: Tau2=0; Chi2=14.64, df=7(P=0.04); I2=52.2%  

Test for overall effect: Z=6.64(P<0.0001)  

Test for subgroup differences: Not applicable  

MgSO4 better 100.1 50.2 20.5 1 Diazepam better

 
 

Analysis 3.3.   Comparison 3 Magnesium sulphate versus diazepam (subgroups by whether
anticonvulsants before randomisation), Outcome 3 Any serious maternal morbidity.

Study or subgroup Magnesium
sulphate

Diazepam Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

3.3.1 Anticonvulsant before trial entry  

Zimbabwe 1990 3/17 7/17 9.75% 0.43[0.13,1.39]

Subtotal (95% CI) 17 17 9.75% 0.43[0.13,1.39]

Total events: 3 (Magnesium sulphate), 7 (Diazepam)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.42(P=0.16)  

MgSO4 better 100.1 50.2 20.5 1 Diazepam better
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Study or subgroup Magnesium
sulphate

Diazepam Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

   

3.3.2 No anticonvulsant before trial entry  

Zimbabwe 1990 4/7 7/10 8.03% 0.82[0.38,1.74]

Subtotal (95% CI) 7 10 8.03% 0.82[0.38,1.74]

Total events: 4 (Magnesium sulphate), 7 (Diazepam)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.52(P=0.6)  

   

3.3.3 Mixed, or unclear whether anticonvulsant before trial entry  

Collab Trial 1995 56/453 59/452 82.23% 0.95[0.67,1.33]

Subtotal (95% CI) 453 452 82.23% 0.95[0.67,1.33]

Total events: 56 (Magnesium sulphate), 59 (Diazepam)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=0.31(P=0.76)  

   

Total (95% CI) 477 479 100% 0.89[0.65,1.2]

Total events: 63 (Magnesium sulphate), 73 (Diazepam)  

Heterogeneity: Tau2=0; Chi2=1.66, df=2(P=0.44); I2=0%  

Test for overall effect: Z=0.77(P=0.44)  

Test for subgroup differences: Not applicable  

MgSO4 better 100.1 50.2 20.5 1 Diazepam better

 
 

Analysis 3.4.   Comparison 3 Magnesium sulphate versus diazepam (subgroups
by whether anticonvulsants before randomisation), Outcome 4 Perinatal death.

Study or subgroup Magnesium
sulphate

Diazepam Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

3.4.1 Anticonvulsant before trial entry  

Zimbabwe 1990 2/19 1/18 1.13% 1.89[0.19,19.13]

Subtotal (95% CI) 19 18 1.13% 1.89[0.19,19.13]

Total events: 2 (Magnesium sulphate), 1 (Diazepam)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.54(P=0.59)  

   

3.4.2 No anticonvulsant before trial entry  

Zimbabwe 1990 1/8 2/12 1.75% 0.75[0.08,6.96]

Subtotal (95% CI) 8 12 1.75% 0.75[0.08,6.96]

Total events: 1 (Magnesium sulphate), 2 (Diazepam)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=0.25(P=0.8)  

   

3.4.3 Mixed, or unclear whether anticonvulsant before trial entry  

Collab Trial 1995 82/331 71/317 79.51% 1.11[0.84,1.46]

Nigeria 2004 10/21 10/22 10.71% 1.05[0.55,1.99]

Zimbabwe 1998 3/21 6/19 6.91% 0.45[0.13,1.56]

Subtotal (95% CI) 373 358 97.12% 1.05[0.82,1.35]

Total events: 95 (Magnesium sulphate), 87 (Diazepam)  

Heterogeneity: Tau2=0; Chi2=1.91, df=2(P=0.39); I2=0%  

MgSO4 better 100.1 50.2 20.5 1 Diazepam better
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Study or subgroup Magnesium
sulphate

Diazepam Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Test for overall effect: Z=0.41(P=0.69)  

   

Total (95% CI) 400 388 100% 1.06[0.83,1.35]

Total events: 98 (Magnesium sulphate), 90 (Diazepam)  

Heterogeneity: Tau2=0; Chi2=2.24, df=4(P=0.69); I2=0%  

Test for overall effect: Z=0.44(P=0.66)  

Test for subgroup differences: Not applicable  

MgSO4 better 100.1 50.2 20.5 1 Diazepam better

 
 

Analysis 3.5.   Comparison 3 Magnesium sulphate versus diazepam (subgroups
by whether anticonvulsants before randomisation), Outcome 5 Neonatal death.

Study or subgroup Magnesium
sulphate

Diazepam Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

3.5.1 Anticonvulsant before trial entry  

Zimbabwe 1990 1/19 0/18 1.56% 2.85[0.12,65.74]

Subtotal (95% CI) 19 18 1.56% 2.85[0.12,65.74]

Total events: 1 (Magnesium sulphate), 0 (Diazepam)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.65(P=0.51)  

   

3.5.2 No anticonvulsant before trial entry  

Zimbabwe 1990 1/8 0/12 1.24% 4.33[0.2,94.83]

Subtotal (95% CI) 8 12 1.24% 4.33[0.2,94.83]

Total events: 1 (Magnesium sulphate), 0 (Diazepam)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.93(P=0.35)  

   

3.5.3 Mixed, or unclear whether anticonvulsant before trial entry  

Collab Trial 1995 35/331 26/317 80.55% 1.29[0.79,2.09]

Malaysia 1994 1/6 1/5 3.31% 0.83[0.07,10.2]

Nigeria 2004 0/21 4/22 13.34% 0.12[0.01,2.03]

Subtotal (95% CI) 358 344 97.2% 1.11[0.71,1.75]

Total events: 36 (Magnesium sulphate), 31 (Diazepam)  

Heterogeneity: Tau2=0; Chi2=2.8, df=2(P=0.25); I2=28.59%  

Test for overall effect: Z=0.46(P=0.65)  

   

Total (95% CI) 385 374 100% 1.18[0.76,1.84]

Total events: 38 (Magnesium sulphate), 31 (Diazepam)  

Heterogeneity: Tau2=0; Chi2=3.71, df=4(P=0.45); I2=0%  

Test for overall effect: Z=0.73(P=0.46)  

Test for subgroup differences: Not applicable  

MgSO4 better 100.1 50.2 20.5 1 Diazepam better
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Analysis 3.6.   Comparison 3 Magnesium sulphate versus diazepam (subgroups by
whether anticonvulsants before randomisation), Outcome 6 Stay in SCBU > 7 days.

Study or subgroup Magnesium
sulphate

Diazepam Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

3.6.1 Anticonvulsant before trial entry  

Zimbabwe 1990 2/19 4/18 6.91% 0.47[0.1,2.28]

Subtotal (95% CI) 19 18 6.91% 0.47[0.1,2.28]

Total events: 2 (Magnesium sulphate), 4 (Diazepam)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.93(P=0.35)  

   

3.6.2 No anticonvulsant before trial entry  

Zimbabwe 1990 2/8 3/12 4.03% 1[0.21,4.71]

Subtotal (95% CI) 8 12 4.03% 1[0.21,4.71]

Total events: 2 (Magnesium sulphate), 3 (Diazepam)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

3.6.3 Mixed, or unclear whether anticonvulsant before trial entry  

Collab Trial 1995 35/282 51/261 89.06% 0.64[0.43,0.94]

Subtotal (95% CI) 282 261 89.06% 0.64[0.43,0.94]

Total events: 35 (Magnesium sulphate), 51 (Diazepam)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.25(P=0.02)  

   

Total (95% CI) 309 291 100% 0.64[0.44,0.93]

Total events: 39 (Magnesium sulphate), 58 (Diazepam)  

Heterogeneity: Tau2=0; Chi2=0.46, df=2(P=0.79); I2=0%  

Test for overall effect: Z=2.36(P=0.02)  

Test for subgroup differences: Not applicable  

MgSO4 better 100.1 50.2 20.5 1 Diazepam better

 
 

Comparison 4.   Magnesium sulphate versus diazepam (subgroups by route of magnesium maintenance)

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Maternal cardiac arrest 4 1085 Risk Ratio (M-H, Fixed, 95% CI) 0.80 [0.41, 1.54]

1.1 IM magnesium sulphate
maintenance

2 120 Risk Ratio (M-H, Fixed, 95% CI) 0.52 [0.10, 2.66]

1.2 IV magnesium sulphate
maintenance

1 60 Risk Ratio (M-H, Fixed, 95% CI) 0.14 [0.01, 2.65]

1.3 Mixed, or route for mainte-
nance unclear

1 905 Risk Ratio (M-H, Fixed, 95% CI) 1.08 [0.50, 2.34]

2 Maternal respiratory depres-
sion

3 1025 Risk Ratio (M-H, Fixed, 95% CI) 0.86 [0.57, 1.30]
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Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

2.1 IM magnesium sulphate
maintenance

2 120 Risk Ratio (M-H, Fixed, 95% CI) 0.30 [0.10, 0.93]

2.2 IV magnesium sulphate
maintenance

0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

2.3 Mixed, or route of mainte-
nance unclear

1 905 Risk Ratio (M-H, Fixed, 95% CI) 1.06 [0.67, 1.67]

3 Pneumonia 4 1125 Risk Ratio (M-H, Fixed, 95% CI) 0.64 [0.31, 1.33]

3.1 IM magnesium sulphate
maintenance

3 220 Risk Ratio (M-H, Fixed, 95% CI) 0.65 [0.15, 2.87]

3.2 IV magnesium sulphate
maintenance

0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

3.3 Mixed, or route of mainte-
nance unclear maintenance

1 905 Risk Ratio (M-H, Fixed, 95% CI) 0.64 [0.28, 1.47]

4 Maternal ventilation 3 1025 Risk Ratio (M-H, Fixed, 95% CI) 0.73 [0.45, 1.18]

4.1 IM magnesium sulphate
maintenance

2 120 Risk Ratio (M-H, Fixed, 95% CI) 0.20 [0.05, 0.88]

4.2 IV magnesium sulphate
maintenance

0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

4.3 Mixed maintenance 1 905 Risk Ratio (M-H, Fixed, 95% CI) 0.92 [0.54, 1.57]

 
 

Analysis 4.1.   Comparison 4 Magnesium sulphate versus diazepam (subgroups
by route of magnesium maintenance), Outcome 1 Maternal cardiac arrest.

Study or subgroup Magnesium
sulphate

Diazepam Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

4.1.1 IM magnesium sulphate maintenance  

Zimbabwe 1990 1/24 0/27 2.41% 3.36[0.14,78.79]

Zimbabwe 1998 0/35 3/34 18.17% 0.14[0.01,2.59]

Subtotal (95% CI) 59 61 20.58% 0.52[0.1,2.66]

Total events: 1 (Magnesium sulphate), 3 (Diazepam)  

Heterogeneity: Tau2=0; Chi2=2.13, df=1(P=0.14); I2=52.99%  

Test for overall effect: Z=0.79(P=0.43)  

   

4.1.2 IV magnesium sulphate maintenance  

Nigeria 2004 0/30 3/30 17.92% 0.14[0.01,2.65]

Subtotal (95% CI) 30 30 17.92% 0.14[0.01,2.65]

Total events: 0 (Magnesium sulphate), 3 (Diazepam)  

Heterogeneity: Not applicable  

MgSO4 better 100.1 50.2 20.5 1 Diazepam better
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Study or subgroup Magnesium
sulphate

Diazepam Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Test for overall effect: Z=1.31(P=0.19)  

   

4.1.3 Mixed, or route for maintenance unclear  

Collab Trial 1995 13/453 12/452 61.5% 1.08[0.5,2.34]

Subtotal (95% CI) 453 452 61.5% 1.08[0.5,2.34]

Total events: 13 (Magnesium sulphate), 12 (Diazepam)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.2(P=0.84)  

   

Total (95% CI) 542 543 100% 0.8[0.41,1.54]

Total events: 14 (Magnesium sulphate), 18 (Diazepam)  

Heterogeneity: Tau2=0; Chi2=4.1, df=3(P=0.25); I2=26.74%  

Test for overall effect: Z=0.68(P=0.5)  

Test for subgroup differences: Not applicable  

MgSO4 better 100.1 50.2 20.5 1 Diazepam better

 
 

Analysis 4.2.   Comparison 4 Magnesium sulphate versus diazepam (subgroups by
route of magnesium maintenance), Outcome 2 Maternal respiratory depression.

Study or subgroup Magnesium
sulphate

Diazepam Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

4.2.1 IM magnesium sulphate maintenance  

Zimbabwe 1990 0/24 1/27 3.17% 0.37[0.02,8.75]

Zimbabwe 1998 3/35 10/34 22.75% 0.29[0.09,0.97]

Subtotal (95% CI) 59 61 25.92% 0.3[0.1,0.93]

Total events: 3 (Magnesium sulphate), 11 (Diazepam)  

Heterogeneity: Tau2=0; Chi2=0.02, df=1(P=0.89); I2=0%  

Test for overall effect: Z=2.1(P=0.04)  

   

4.2.2 IV magnesium sulphate maintenance  

Subtotal (95% CI) 0 0 Not estimable

Total events: 0 (Magnesium sulphate), 0 (Diazepam)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

4.2.3 Mixed, or route of maintenance unclear  

Collab Trial 1995 35/453 33/452 74.08% 1.06[0.67,1.67]

Subtotal (95% CI) 453 452 74.08% 1.06[0.67,1.67]

Total events: 35 (Magnesium sulphate), 33 (Diazepam)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.24(P=0.81)  

   

Total (95% CI) 512 513 100% 0.86[0.57,1.3]

Total events: 38 (Magnesium sulphate), 44 (Diazepam)  

Heterogeneity: Tau2=0; Chi2=4.18, df=2(P=0.12); I2=52.11%  

Test for overall effect: Z=0.7(P=0.48)  

Test for subgroup differences: Not applicable  

MgSO4 better 100.1 50.2 20.5 1 Diazepam better
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Analysis 4.3.   Comparison 4 Magnesium sulphate versus diazepam
(subgroups by route of magnesium maintenance), Outcome 3 Pneumonia.

Study or subgroup Magnesium
sulphate

Diazepam Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

4.3.1 IM magnesium sulphate maintenance  

India 2001 3/60 1/40 6.48% 2[0.22,18.55]

Zimbabwe 1990 0/24 3/27 17.83% 0.16[0.01,2.95]

Zimbabwe 1998 0/35 0/34   Not estimable

Subtotal (95% CI) 119 101 24.31% 0.65[0.15,2.87]

Total events: 3 (Magnesium sulphate), 4 (Diazepam)  

Heterogeneity: Tau2=0; Chi2=1.87, df=1(P=0.17); I2=46.43%  

Test for overall effect: Z=0.57(P=0.57)  

   

4.3.2 IV magnesium sulphate maintenance  

Subtotal (95% CI) 0 0 Not estimable

Total events: 0 (Magnesium sulphate), 0 (Diazepam)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

4.3.3 Mixed, or route of maintenance unclear maintenance  

Collab Trial 1995 9/453 14/452 75.69% 0.64[0.28,1.47]

Subtotal (95% CI) 453 452 75.69% 0.64[0.28,1.47]

Total events: 9 (Magnesium sulphate), 14 (Diazepam)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.05(P=0.29)  

   

Total (95% CI) 572 553 100% 0.64[0.31,1.33]

Total events: 12 (Magnesium sulphate), 18 (Diazepam)  

Heterogeneity: Tau2=0; Chi2=1.87, df=2(P=0.39); I2=0%  

Test for overall effect: Z=1.19(P=0.23)  

Test for subgroup differences: Not applicable  

MgSO4 better 100.1 50.2 20.5 1 Diazepam better

 
 

Analysis 4.4.   Comparison 4 Magnesium sulphate versus diazepam (subgroups
by route of magnesium maintenance), Outcome 4 Maternal ventilation.

Study or subgroup Magnesium
sulphate

Diazepam Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

4.4.1 IM magnesium sulphate maintenance  

Zimbabwe 1990 1/24 2/27 5.08% 0.56[0.05,5.82]

Zimbabwe 1998 1/35 8/34 21.92% 0.12[0.02,0.92]

Subtotal (95% CI) 59 61 27% 0.2[0.05,0.88]

Total events: 2 (Magnesium sulphate), 10 (Diazepam)  

Heterogeneity: Tau2=0; Chi2=0.98, df=1(P=0.32); I2=0%  

Test for overall effect: Z=2.13(P=0.03)  

   

4.4.2 IV magnesium sulphate maintenance  

MgSO4 better 100.1 50.2 20.5 1 Diazepam better
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Study or subgroup Magnesium
sulphate

Diazepam Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Subtotal (95% CI) 0 0 Not estimable

Total events: 0 (Magnesium sulphate), 0 (Diazepam)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

4.4.3 Mixed maintenance  

Collab Trial 1995 25/453 27/452 73% 0.92[0.54,1.57]

Subtotal (95% CI) 453 452 73% 0.92[0.54,1.57]

Total events: 25 (Magnesium sulphate), 27 (Diazepam)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.29(P=0.77)  

   

Total (95% CI) 512 513 100% 0.73[0.45,1.18]

Total events: 27 (Magnesium sulphate), 37 (Diazepam)  

Heterogeneity: Tau2=0; Chi2=3.83, df=2(P=0.15); I2=47.76%  

Test for overall effect: Z=1.28(P=0.2)  

Test for subgroup differences: Not applicable  

MgSO4 better 100.1 50.2 20.5 1 Diazepam better

 

 

A P P E N D I C E S

Appendix 1. CENTRAL search strategy

#1        MeSH descriptor Hypertension, Pregnancy-Induced explode all trees
#2        hypertens* near pregnan*
#3        eclamp*
#4        preeclamp* or pre next eclamp*
#5        magnesium
#6        diazepam
#7        lytic next cocktail
#8        phenytoin
#9        chlorpromazine
#10     meperidine or pethidine
#11     MeSH descriptor Anticonvulsants explode all trees
#12     anticonvulsant* or anti next convulsant*
#13     (#1 OR #2 OR #3 OR #4)
#14     (#5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12)
#15     (#13 AND #14)

F E E D B A C K

Dennis, 12 May 2008

Summary

This review reports a statistically significant diDerence for the outcome of maternal death (Analysis 1.1). As far as I am aware this analysis
is the only one published that has found a diDerence in maternal mortality when magnesium sulphate is compared with other agents. 

This is an important finding. It would be useful to have more information about randomisation and allocation concealment in India 2001,
as if this unpublished study is removed from the analysis the pooled statistic is no longer statistically significant for maternal death.

(Summary of feedback from Alicia Dennis, May 2008)
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Reply

Additional information has been provided by the trialists for this study. The randomisation list was generated by the Department of
Statistics at Banaras Hindu University, who also prepared envelopes containing the allocation. Women were asked to choose an envelope,
which determined the treatment allocation. The envelopes were not marked or numbered.

(Summary of response from Lelia Duley, June 2008)

Contributors

Lelia Duley, review author

W H A T ' S   N E W

 

Date Event Description

30 September 2010 New search has been performed Search updated. Nigeria 2004 included and Egypt 1993 now ex-
cluded. Dominican Republic 1990; India 1989; and India 2002 ex-
cluded.

Prespecified subgroup analysis by timing of randomisation and
whether or not the woman received anticonvulsants prior to trial
entry incorporated.

25 June 2010 New citation required but conclusions
have not changed

New authors prepared this update.

 

H I S T O R Y

Protocol first published: Issue 2, 1996
Review first published: Issue 2, 1996

 

Date Event Description

8 August 2008 Amended Converted to new review format.

8 August 2008 Feedback has been incorporated Feedback from Alicia Dennis added with a reply from Lelia Duley.

1 July 2003 New search has been performed Two new included trials: India 2001 and Egypt 1993.

 

22 September 1999 New search has been performed Two new trials have been added (Bangladesh 1998; Zimbabwe
1998) with a total of 269 women.

 

 

C O N T R I B U T I O N S   O F   A U T H O R S

All review authors contributed to the design. Two authors (of Lelia Duley, David Henderson-Smart and Doris Chou) conducted data
extraction. Lelia Duley and Doris Chou entered data. Lelia Duley, Doris Chou and David Henderson-Smart checked data. Lelia Duley and
Doris Chou draGed the text for this update with comments and input from David Henderson-Smart and Godfrey Walker.
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Medical Subject Headings (MeSH)
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