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A B S T R A C T

Background

Eclampsia, the occurrence of a seizure (fit) in association with pre-eclampsia, is rare but potentially life-threatening. Magnesium sulphate
is the drug of choice for treating eclampsia. This review assesses its use for preventing eclampsia.

Objectives

To assess the eGects of magnesium sulphate, and other anticonvulsants, for prevention of eclampsia.

Search methods

We searched the Cochrane Pregnancy and Childbirth Group's Trials Register (4 June 2010), and the Cochrane Central Register of Controlled
Trials Register (The Cochrane Library 2010, Issue 3).

Selection criteria

Randomised trials comparing anticonvulsants with placebo or no anticonvulsant, or comparisons of diGerent drugs, for pre-eclampsia.

Data collection and analysis

Two authors assessed trial quality and extracted data independently.

Main results

We included 15 trials. Six (11,444 women) compared magnesium sulphate with placebo or no anticonvulsant: magnesium sulphate more
than a halved the risk of eclampsia (risk ratio (RR) 0.41, 95% confidence interval (CI) 0.29 to 0.58; number needed to treat for an additional
beneficial outcome (NNTB) 100, 95% CI 50 to 100), with a non-significant reduction in maternal death (RR 0.54, 95% CI 0.26 to 1.10) but
no clear diGerence in serious maternal morbidity (RR 1.08, 95% CI 0.89 to 1.32). It reduced the risk of placental abruption (RR 0.64, 95% CI
0.50 to 0.83; NNTB 100, 95% CI 50 to 1000), and increased caesarean section (RR 1.05, 95% CI 1.01 to 1.10). There was no clear diGerence in
stillbirth or neonatal death (RR 1.04, 95% CI 0.93 to 1.15). Side eGects, primarily flushing, were more common with magnesium sulphate
(24% versus 5%; RR 5.26, 95% CI 4.59 to 6.03; number need to treat for an additional harmful outcome (NNTH) 6, 95% CI 5 to 6).

Follow-up was reported by one trial comparing magnesium sulphate with placebo: for 3375 women there was no clear diGerence in death
(RR 1.79, 95% CI 0.71 to 4.53) or morbidity potentially related to pre-eclampsia (RR 0.84, 95% CI 0.55 to 1.26) (median follow-up 26 months);
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for 3283 children exposed in utero there was no clear diGerence in death (RR 1.02, 95% CI 0.57 to 1.84) or neurosensory disability (RR 0.77,
95% CI 0.38 to 1.58) at age 18 months.

Magnesium sulphate reduced eclampsia compared to phenytoin (three trials, 2291 women; RR 0.08, 95% CI 0.01 to 0.60) and nimodipine
(one trial, 1650 women; RR 0.33, 95% CI 0.14 to 0.77).

Authors' conclusions

Magnesium sulphate more than halves the risk of eclampsia, and probably reduces maternal death. There is no clear eGect on outcome
aJer discharge from hospital. A quarter of women report side eGects with magnesium sulphate.

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

Magnesium sulphate and other anticonvulsants for women with pre-eclampsia

Magnesium sulphate helps prevent eclamptic fits in pregnant women with pre-eclampsia ('toxaemia').

Some women have high blood pressure with protein in their urine during pregnancy (pre-eclampsia, or 'toxaemia'). Most women with pre-
eclampsia give birth without problems. However, severe pre-eclampsia can cause problems such as stroke, kidney failure, liver failure,
and blood clotting. A few women have seizures (eclampsia). These problems can lead to the baby being born too small or too soon. If the
woman has eclampsia, both she and her baby are at high risk of death. Eclampsia is most common in low- and middle-income countries.

This review of 15 studies showed magnesium sulphate reduced the number of women having eclampsia, but did not improve the babies'
health. Magnesium sulphate had side eGects for the mother, mostly flushing. Follow-up of women and children is reassuring that there
are no adverse eGects later on.
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B A C K G R O U N D

Description of the condition

Pre-eclampsia is a multisystem disorder that is usually associated
with raised blood pressure and proteinuria, but can also involve the
woman's liver, kidneys, clotting system, or brain. If the placenta is
involved this may led to growth restriction or premature birth. Pre-
eclampsia is a relatively common complication of pregnancy, and
can occur at any time during the second half of pregnancy or in the
first few weeks aJer delivery. Pre-eclampsia is described in more
detail in the generic protocol on interventions for treatment of pre-
eclampsia and its consequences (Duley 2009).

For many women who have pre-eclampsia the outcome is good, but
severe disease can lead to death or serious problems for the woman
and/or her baby.

Eclampsia, defined as the occurrence of one or more seizures
(fits) in association with the syndrome of pre-eclampsia, is a rare
but serious complication. In the UK it is associated with one in
2000 deliveries (Douglas 1994), while in low- and middle-income
countries it complicates between one in 100 and one in 1700
deliveries (WHO 1988). Eclampsia probably accounts for 50,000
deaths a year worldwide, which is about 10% of direct maternal
deaths (Duley 1992). One aim of antenatal care is to detect pre-
eclampsia in the hope that the onset of serious complications
(including eclampsia) can be delayed or prevented.

Magnesium sulphate is the anticonvulsant of choice for treatment
of women with eclampsia, as it is better than diazepam (Duley
2003b), phenytoin (Duley 2003a) or lytic cocktail (Duley 2000).

Anticonvulsants were introduced for women with pre-eclampsia
in the belief that they would prevent the first seizure, and so
improve outcome. Predicting who is at risk of an eclamptic seizure
is diGicult, as only around 1% to 2% of those with even severe
pre-eclampsia will have a seizure. This has contributed to the
wide variation in policies for prophylactic anticonvulsants (Duley
1994). In the USA, for example, an estimated 5% of pregnant
women receive magnesium sulphate before delivery (USA - Texas
1995), whilst in the UK a quarter of obstetricians do not use any
prophylactic anticonvulsant and only 40% report using magnesium
sulphate (Gülmezoglu 1998).

Description of the intervention

The formulation used for clinical care is magnesium sulphate
heptahydrate, usually provided as a 50% solution which is
approximately 2 mmol magnesium/mL. Traditionally this is given
as a loading dose followed by a maintenance regimen, which
can be either intramuscular (Pritchard 1955; Pritchard 1984) or
intravenous (Zuspan 1978).

The loading dose is usually 4 g given over a few minutes, either by
intravenous injection or a short infusion. However, 6 g has been
advocated (Sibai 1990) whilst others omit an intravenous loading
dose when using the intramuscular maintenance regimen (Begum
2001). The traditional intramuscular regimen starts with 10 g by
intramuscular injection (given as 5 g into each buttock) combined
with the 4 g intravenous loading dose, and the maintenance
regimen is then 5 g by intramuscular infection every four hours
(Pritchard 1955; Pritchard 1984). For the intravenous regimen, the
magnesium sulphate maintenance regimen is usually an infusion

of 1 g/hour (Zuspan 1978, although 2 g/hour has been advocated
(USA - Memphis 1997; USA - Tennessee 2001). Duration of therapy
is usually 24 hours in total. Alternatives are to continue until 24
hours aJer delivery, or to stop treatment aJer 12 hours unless
there is a specific indication to continue. Alternative regimens for
magnesium sulphate are covered by a separate Cochrane review
(Duley 2008).

There are potential hazards associated with the use of magnesium
sulphate. Side eGects include flushing, muscle weakness and
nausea. Serious adverse eGects such as respiratory and cardiac
arrest are rare, but if they do occur are potentially life threatening.
As magnesium sulphate is a smooth muscle relaxant it is used in
some countries, such as the USA, as a tocolytic drug to prevent
preterm birth for women in threatened preterm labour. Although
this practice is not supported by evidence from randomised trials
(Crowther 2003), if magnesium sulphate does have a tocolytic
eGect on uterine muscle this would be a potential adverse eGect
when used for women with pre-eclampsia, as it might lead to
an increase in caesarean section, postpartum haemorrhage or
retained placenta.

Case-controlled studies first suggested that exposure to
magnesium sulphate whilst in utero was associated with a
reduction in cerebral palsy or low birthweight children (Nelson
1995), and other studies suggested there may be an increase in
the risk of paediatric death (Mittendorf 1998; Scudiero 2000). This
hypothesis that in utero exposure to magnesium sulphate might
be neuro protective for preterm infants has now been tested in
randomised trials (Doyle 2009).

How the intervention might work

The aetiology of pre-eclampsia and eclampsia remains unclear. It
is therefore unsurprising that the mode of action for magnesium
sulphate in prevention and treatment of eclamptic seizures is
also not clearly understood. Although magnesium sulphate is
not usually considered to be an 'anticonvulsant', it is better
than traditional anticonvulsant drugs for 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. The action of magnesium as
an NMDA inhibitor may also block the neuronal damage associated
with ischaemia (Goldman 1988; Sadeh 1989). Another possible
mechanism is that magnesium sulphate may lead to cerebral
vasodilatation, with subsequent reduction of cerebral ischaemia
(Belfort 1992).

Magnesium is also a calcium antagonist, and a smooth muscle
relaxant. It may therefore aGect the cerebral endothelium which
forms the blood brain barrier. Lowering intracellular calcium may
limit paracellular transport of vascular contents, such as ions and
proteins, eGectively 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
Trial 2002). Magnesium sulphate does not appear to be an eGective
antihypertensive drug (Abalos 2007).
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The serious adverse eGects of magnesium sulphate, such as
respiratory depression and respiratory or cardiac arrest, are due
to its action as a smooth muscle relaxant. However, the eGect
on smooth muscle follows a dose response: deep tendon reflexes
are lost at a serum magnesium level of 10 mEq/L; respiratory
depression begins at 15 mEq/L; and cardiac arrest is a risk at
greater than15 mEq/L. This very specific dose response relationship
means that careful clinical monitoring, with prompt action to stop
or reduce the magnesium sulphate, will minimise serious adverse
eGects. As magnesium is excreted by the kidneys, women with
impaired renal function may accumulate magnesium, and so be
at risk of serious adverse eGects if the dose is not reduced or
stopped when tendon reflexes disappear. Clinical monitoring of
tendon reflexes, respiration rate and urine output is therefore
recommended during administration of magnesium sulphate
(Duley 1996). Monitoring of serum magnesium levels is costly and
unnecessary.

If toxicity does develop, calcium gluconate is an eGective antidote.

Why it is important to do this review

The principal question is whether a policy of using an
anticonvulsant drug for women with pre-eclampsia does more
good than harm, to both her and her baby, than a policy of not using
an anticonvulsant. In the past a variety of anticonvulsant drugs
have been suggested for the care of women with pre-eclampsia.
Magnesium sulphate is now the drug of choice for treatment of
women with eclampsia (Collab Trial 1995; Duley 2000; Duley 2003a;
Duley 2003b), however, and so it is also the drug of choice to
evaluate for women with pre-eclampsia.

As we do not have any reliable way of predicting who will
develop eclampsia, the number of women potentially eligible for
anticonvulsant therapy is large. As for any prophylactic therapy,
for magnesium sulphate to be worthwhile for women with pre-
eclampsia, it must be safe for both the woman and the baby, as well
as eGective in preventing eclampsia.

Other aspects of the care of women with very high blood pressure
or severe pre-eclampsia are covered by other Cochrane reviews.
These include drugs for very high blood pressure (Duley 2006),
plasma volume expansion (Duley 1999) and timing of delivery
(Churchill 2002).

O B J E C T I V E S

The primary aim was to assess the benefits and hazards for women
and their babies of magnesium sulphate, or other anticonvulsant
drug, when used for women with pre-eclampsia. If magnesium
sulphate or other anticonvulsant therapy is beneficial, secondary
aims were to compare the diGerential eGects of alternative agents,
and to assess whether the eGects diGered with diGerent levels of
severity of pre-eclampsia.

M E T H O D S

Criteria for considering studies for this review

Types of studies

All randomised trials of the administration of an anticonvulsant
drug to women with pre-eclampsia, including trials that compared
an anticonvulsant with none or with placebo, and trials that

compared one anticonvulsant drug with another. We excluded
quasi-randomised trials.

Types of participants

Any women with pre-eclampsia, regardless of whether before
or aJer delivery, whether a singleton or multiple pregnancy, or
whether an anticonvulsant had been given before trial entry. If
women with eclampsia had also been entered into the trial, we
included only data for women with pre-eclampsia in this review.

As suGicient data are now available, we have included the planned
subgroup analysis by severity of pre-eclampsia in the updated
review. Severe pre-eclampsia was defined wherever possible
as women with two or more signs or symptoms of imminent
eclampsia, or blood pressure of at least 170/110 mmHg and 3+
proteinuria or, if on antihypertensive agents, 150/100 mmHg and
2+ proteinuria If the definition of severe pre-eclampsia was not
specified, we still included women in this category if the authors
described them as having severe pre-eclampsia. We classified
women who did not have any of these criteria as 'not severe pre-
eclampsia'.

Types of interventions

All randomised comparisons of an anticonvulsant drug, or other
agents used specifically to prevent eclampsia, with placebo (or no
anticonvulsant). Also, comparisons of one anticonvulsant drug with
another.

Anticonvulsant drugs which have been used for pre-eclampsia
include magnesium sulphate, diazepam (Valium), phenytoin,
nimodipine, and chlormethiazole.

Types of outcome measures

Primary outcomes

For women

1. Death;

2. eclampsia;

3. measures of serious maternal morbidity related to either
pre-eclampsia or anticonvulsant use (such as renal failure,
cardiac arrest, liver failure, stroke, coagulopathy and respiratory
depression).

For the baby

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

2. preterm birth, defined as birth before 37 completed weeks'
gestation;

3. in a special care nursery for more than seven days.

Secondary outcomes

For women

1. Pulmonary edema;

2. pneumonia;

3. antihypertensive therapy;

4. progression from mild to severe pre-eclampsia;

5. toxicity;
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6. side eGects;

7. dialysis;

8. ventilation;

9. admission to intensive care;

10.length of stay;

11.induction of labour;

12.length of labour;

13.placental abruption;

14.caesarean section;

15.retained placenta;

16.postpartum haemorrhage;

17.long-term follow-up (death aJer discharge from hospital,
serious morbidity potentially related to pre-eclampsia, stroke,
renal failure, hypertension, depression).

For the baby

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 nursery
for more than seven days;

3. respiratory distress syndrome;

4. infection;

5. necrotising enterocolitis;

6. retinopathy of prematurity;

7. intraventricular haemorrhage;

8. small-for-gestational age: defined as growth below the 3rd
centile, or lowest centile reported;

9. Apgar score at five minutes: low (less than seven) and very low
(less than four) or lowest reported;

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;

12.side eGects associated with the intervention.

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 (4 June 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 (The Cochrane Library 2010,
Issue 3) using the search strategy detailed in Appendix 1.

We did not apply any language restrictions.

Data collection and analysis

For the methods used when assessing the trials identified in the
previous version of this review, see Appendix 2. For this update we
used the following methods when assessing the reports identified
by the updated search.

Selection of studies

Two review authors independently assessed studies for eligibility
(for this update D Chou (DC) and L Duley (LD)). We resolved
diGerences and discrepancies by discussion with a third review
author (for this update M Gulmezoglu (MG)). As LD had been
involved in one trial potentially eligible for this review (Magpie Trial
2002), DC and MG assessed and extracted data for this study.

Data extraction and management

We designed a form to extract data from newly included papers. DC
entered the data into Review Manager soJware (RevMan 2008) and
LD or MG checked them for accuracy. We resolved discrepancies by
discussion. If the two review authors could not agree, we consulted
a third review author.

There was no blinding of authorship or results. Whenever possible,
we sought unpublished data from investigators.

Assessment of risk of bias in included studies

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

We describe for each included study whether the method used to
generate the allocation sequence was described in suGicient 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); or

• unclear.  

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

We describe for each included study whether the method used
to conceal the allocation sequence and determine whether
intervention allocation could have been foreseen in advance of, or
during recruitment, or changed aJer assignment.
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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 describe for each included study the methods used, if any, to
blind study participants and personnel from knowledge of which
intervention a participant received. We considered studies to be at
low risk of bias if they were blinded, or if we judged that the lack of
blinding could not have aGected the results. We assessed blinding
separately for diGerent outcomes or classes of outcomes.

We assessed 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 describe for each included study, and for each outcome or
class of outcomes, the completeness of data including attrition
and exclusions from the analysis. We state 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 suGicient information was reported, or was
supplied by the trial authors, we re-included missing data in the
analyses which we undertook. We assessed methods as:

• adequate;

• inadequate;

• unclear.

(5) Selective reporting bias

We describe 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 pre-specified
outcomes and all expected outcomes of interest to the review
have been reported);

• inadequate (where not all the study’s pre-specified outcomes
have been reported; one or more reported primary outcomes
were not pre-specified; 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 describe for each included study any important concerns we
had about other possible sources of bias.

We assessed 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 are 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 is 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 present results as risk ratio with 95%
confidence intervals.

Continuous data

For continuous data, we present the results as mean diGerence
with 95% confidence intervals. When pooling data across studies,
we estimated the mean diGerence if the outcomes are measured
in the same way between trials. We used the standardised mean
diGerence to combine trials that measure the same outcome, but
use diGerent methods. 

Unit of analysis issues

Cluster-randomised trials

We did not anticipate any cluster-randomised trials on this topic.
However, if we did find any, we would have included them using
the guidance in the Cochrane Handbook for Systematic Reviews of
Interventions (Higgins 2009).

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

We noted the levels of attrition for included studies. We explored,
using sensitivity analysis, the impact of including studies with high
levels of missing data in the overall assessment of treatment eGect.

For all outcomes, we analysed the data, 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 ('available case' analysis).

We analysed data on all participants with available data in the
group to which they were allocated, regardless of whether or not
they received the allocated intervention. If in the original reports
participants were not analysed in the group to which they were
randomised, and there was suGicient information in the trial report,
we would have attempted to restore them to the correct group.
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Assessment of heterogeneity

We applied tests of heterogeneity between trials, if appropriate,
using the I2 statistic. If we identified heterogeneity among the trials
(I2 greater than 50%), we would have explored it by prespecified
subgroup analysis and performing sensitivity analyses. We would
have used a random-eGects meta-analysis as an overall summary if
this was considered appropriate. 

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 were thought to introduce serious bias, we
have explored the impact of including such studies in the overall
assessment of results by sensitivity analysis.

Data synthesis

We carried out statistical analysis using the Review Manager
soJware (RevMan 2008). We used fixed-eGect inverse variance
meta-analysis for combining data where trials examined the same
intervention, and the trials' populations and methods were judged
suGiciently similar. Where we suspected clinical or methodological
heterogeneity between studies suGicient to suggest that treatment
eGects may diGer among trials, we used random eGects meta-
analysis.

If we identified substantial heterogeneity in a fixed-eGect meta-
analysis we noted this and repeated the analysis using a random-
eGects method, when appropriate.

Subgroup analysis and investigation of heterogeneity

We performed statistical analyses using the Review Manager
soJware (RevMan 2008), with results presented as risk ratios
(RR)and risk diGerence (RD). From 1/RD, we calculated the number
needed to treat for benefits or harm. For each measure we have
provided the 95% confidence intervals. We used the fixed-eGect
model for calculating the RR. If there was clear heterogeneity
among the studies in any one outcome, we used a random-eGects
model. We also explored possible factors in the heterogeneity,
including study quality, clinical factors as determined by the pre-
specified subgroup analyses, and the play of chance.

We planned subgroup analyses for the main outcomes by:

1. severity of pre-eclampsia at trial entry: severe pre-eclampsia;
not-severe pre-eclampsia; severity unclear, unspecified or
mixed (see above for definitions);

2. whether delivered or not at trial entry: not delivered at trial
entry; delivered; unclear, unspecified or mixed;

3. gestation at trial entry: 34 weeks' gestation or more at trial entry;
below 34 weeks, unclear, unspecified, or mixed;

4. whether anticonvulsants had been given before trial entry: no
anticonvulsant before trial entry; anticonvulsant before trial
entry; unclear, unspecified, or mixed.

We used primary outcomes only for the subgroup analyses.
We planned subgroups by dose and route of administration for
magnesium sulphate for maternal death, eclampsia, baby deaths
and side eGects.

Sensitivity analysis

We carried out sensitivity analyses to explore the eGect of trial
quality for important outcomes in the review. Where there is risk
of bias associated with a particular aspect of study quality (e.g.
inadequate allocation concealment), we explored this by sensitivity
analyses using the primary outcomes.

R E S U L T S

Description of studies

For a full description of the characteristics of included studies, see
table of Characteristics of included studies.

Results of the search

We have included 15 studies, and excluded 34.

Included studies

One international trial (Magpie Trial 2002) was considerably larger
than any others, with 10,141 women recruited. Two other studies
had more than 1000 women (Nimodipine SG 2003; USA - Texas
1995); five had 100 to 1000 women (South Africa 1994; South Africa
1998; USA - Maryland 1993; USA - Memphis 1997; USA - Tennessee
2001); and the remaining seven studies had fewer than 100 women
(Denmark 2000; India 2008; Malaysia 1994; Mexico 1992; Mexico
1998; Taiwan 1995; USA - Alabama 1995).

The trials were conducted in a mix of high-income, middle-income
and low-income countries. They were all conducted in hospitals.
The small trials were largely in tertiary referral hospitals. However,
the largest trial, with 175 centres in 33 countries, included a wide
range of secondary level hospitals as well as tertiary level (Magpie
Trial 2002).

Participants

Most trials in the review recruited women with severe, or relatively
severe, pre-eclampsia. Two small USA trials (USA - Memphis 1997;
USA - Tennessee 2001) included women with mild pre-eclampsia.
Thirteen trials included only women who had not yet given birth.
Two trials included women recruited postpartum: in one large trial
13% of women were randomised in the 24 hours aJer delivery
(Magpie Trial 2002); in the other small trial postpartum women were
included, but the numbers of women randomised before and aJer
delivery are not reported (India 2008).

Interventions

Six trials (11,444 women) compared magnesium sulphate with
placebo or no anticonvulsant (Magpie Trial 2002; South Africa
1994; South Africa 1998; Taiwan 1995; USA - Memphis 1997; USA -
Tennessee 2001). In the largest of these studies (Magpie Trial 2002,
10,141 women) around half the women recruited had magnesium
sulphate maintenance therapy by the intravenous route (1 g/hour),
and half by the intramuscular route. In one study maintenance
therapy was by the intramuscular route (South Africa 1994). In
the other four studies maintenance was by the intravenous route
(South Africa 1998; Taiwan 1995; USA - Memphis 1997; USA -
Tennessee 2001); in two of these the dose was 1 g/hour (South
Africa 1998; Taiwan 1995) and in the other two it was 2 g/hour (USA
- Memphis 1997; USA - Tennessee 2001).
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For most of the women in these six trials, the magnesium sulphate
regimen was administered by local hospital staG within their
normal clinical practice. Clinical monitoring of respiration, tendon
reflexes and urine output was reported to have been used for most
trials. None of the six studies reported using serum monitoring for
magnesium sulphate.

Magnesium sulphate was also compared with phenytoin (four
trials, 2345 women) (India 2008; USA - Alabama 1995; USA -
Maryland 1993; USA - Texas 1995); diazepam (two trials, 66 women)
(Malaysia 1994; Mexico 1992); nimodipine (one trial, 1750 women)
(Nimodipine SG 2003); and isosorbide (one trial, 36 women)
(Mexico 1998). For three of these studies, maintenance magnesium
sulphate therapy was by the intramuscular route (India 2008;
Malaysia 1994; USA - Texas 1995). The other studies used the
intravenous route; in one the dose was 1 g/hour (Mexico 1992),
in the remainder it was 2 g/hour. One small trial (33 women)
compared magnesium chloride with methyl dopa (Denmark 2000).

Long-term follow-up

Only one trial has reported long-term follow-up for the women and
children (Magpie Trial 2002). This study recruited 10,141 women
in 175 centres in 33 countries. As follow-up was not possible in
all centres, 125 centres in 19 countries participated in the follow-
up study. At these 125 centres, 4782 women were selected for
follow-up, of whom 3375 (71%) were traced; and 4483 children were
selected for follow-up, of whom 3283 (73%) were traced.

The median time from delivery to follow up for women was 26
months (range from within 12 months to greater than 48 months
from delivery, interquartile range 19 to 36 months). Outcome for
children was assessed when they were 18 months old (corrected for
gestational age at birth).

Excluded studies

We have excluded 35 studies. For details, see Characteristics of
excluded studies.

Risk of bias in included studies

Allocation

For the six trials comparing magnesium sulphate with placebo/no
anticonvulsant, in the largest study concealment of allocation was
secure and completeness of follow-up was 99% (Magpie Trial 2002).
Adequate concealment of allocation was described for three trials
(South Africa 1994; USA - Memphis 1997; USA - Tennessee 2001), in
one another concealment of allocation was not adequate (South
Africa 1998), and for two studies concealment of allocation was
unclear (India 2008; Taiwan 1995).

For the trials comparing magnesium sulphate with another
anticonvulsant, in the two large trials the procedure used to conceal
allocation was not described in one (USA - Texas 1995) and for
the other it is unclear whether concealment of allocation was
secure (Nimodipine SG 2003). Of the remaining trials, one described
adequate concealment of allocation (Denmark 2000), but for the
remainder concealment of allocation was unclear.

Blinding

Of the six trials comparing magnesium sulphate with placebo or
no anticonvulsant, three used a placebo (Magpie Trial 2002; South

Africa 1994; Taiwan 1995). For the comparisons of one drug with
another, blinding of the intervention was not possible.

If blinding in the assessment of outcome was not mentioned, it was
assumed not to have been done, and this was the case for all the
trials that were not placebo controlled. Data coding and review of
follow-up data for women and babies in the Magpie Trial follow-up
study was blinded to treatment allocation (Magpie 2004).

Incomplete outcome data

In one trial, 17% of women were lost to follow-up (South Africa
1998). This study also recruited over a long time period, 13+ years.

For the long-term follow-up of women and children in the Magpie
Trial, data were available for 71% and 73% respectively. Losses to
follow-up were higher in countries with high perinatal mortality.
Data were available for 49% women in high perinatal mortality
countries, 74% in middle perinatal mortality countries, and 95%
in low perinatal mortality countries. For the children, 92 centres
reported 100% follow-up, and 106 centres reported at least 90%
follow-up of the children born to women randomised prior to
delivery. We excluded centres with less than 20% follow-up.

E<ects of interventions

1. Magnesium sulphate versus placebo or no anticonvulsant

Six trials (11,444 women) compared magnesium sulphate with
placebo or no anticonvulsant.

For the woman

Maternal death

Two trials (10,795 women) reported maternal deaths. The risk
of dying was reduced by 46% for women allocated magnesium
sulphate rather than placebo or no anticonvulsant, although this
did not achieve statistical significance (risk ratio (RR) 0.54, 95%
confidence interval (CI) 0.26 to 1.10). This eGect was consistent
regardless of severity of pre-eclampsia, whether antepartum at trial
entry, gestation at trial entry or whether an anticonvulsant had
been given before trial entry.

Eclampsia

Eclampsia was reported in six trials (11,444 women). There was
more than a halving in the risk of eclampsia associated with the
use of magnesium sulphate (RR 0.41, 95% confidence interval (CI)
0.29 to 0.58; risk diGerence (RD) -0.01, 95% CI -0.02 to -0.01; number
needed to treat (NNTB) 100, 95% CI 50 to 100) rather than placebo
or no anticonvulsant.

This eGect is consistent regardless of whether or not women had
severe pre-eclampsia at trial entry: for women with severe pre-
eclampsia (RR 0.37, 95% CI 0.22 to 0.64; RD -0.02, 95% CI -0.03
to -0.01; NNTB 50, 95% CI 34 to 100); for women with not severe
pre-eclampsia (RR 0.44, 95% CI 0.28 to 0.69; RD -0.01, 95% CI
-0.01 to -0.00; NNTB 100, 95% CI 100 to 500). It is also consistent
regardless of whether the women were antepartum at trial entry,
and irrespective of gestation at trial entry. The only exception is the
small subgroup of women who had another anticonvulsant before
trial entry, and this result probably reflects the play of chance as the
numbers were small.
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Serious maternal morbidity

For the two trials (10,332 women) reporting a composite outcome
of serious maternal morbidity, there was no clear diGerence
between the two groups (RR 1.08, 95% CI 0.89 to 1.32). This result
was consistent across the subgroups. For the individual measures
of serious morbidity, such as pneumonia, renal failure and liver
failure, there was also no clear evidence of an overall diGerence in
eGect between the two groups.

Two trials (10,795 women) reported use of antihypertensive
therapy aJer trial entry. There was a small (3%) reduction in
the need for antihypertensive therapy associated with the use of
magnesium sulphate rather than placebo or no anticonvulsant (RR
0.97, 95% CI 0.95 to 0.99).

Side e<ects and toxicity

Side eGects were reported by women in both treatment groups
(24% versus 5%), although the risk of any side eGect was much
higher for those allocated magnesium sulphate (RR 5.26, 95% CI
4.59 to 6.03; RD 0.19, 95% CI 0.18 to 0.21; NNTH 6, 95% CI 5
to 6) rather than placebo or no anticonvulsant. By far the most
common side eGect was flushing (20% versus 2%). Although other
side eGects were reported less frequently, all were increased for
women allocated magnesium sulphate. These included nausea
and/or vomiting, slurred speech, muscle weakness, hypotension
(low blood pressure), dizziness, drowsiness or confusion, and
headache.

Problems at the injection site were also more common for women
allocated magnesium sulphate rather than placebo. Intramuscular
administration of both magnesium sulphate and placebo was
associated with more problems at the injection site (12% versus
8%) than intravenous use (5% versus 2%). For intramuscular
use the risk of problems was increased for women allocated
magnesium sulphate (RR 1.49, 95% CI 1.25 to 1.79; RD 0.04, 95%
CI 0.02 to 0.06; NNTH 25, 95% CI 17 to 50) rather than placebo.
Similarly it was also increased for intravenous use (RR 3.05, 95% CI
2.15 to 4.32; RD 0.03, 95% CI 0.02 to 0.04; NNTH 34, 95% CI 25 to 50).

Toxicity (absent or reduced tendon reflexes and/or respiratory
depression) was uncommon, occurring in around 1% of women
allocated magnesium sulphate and 0.5% of those allocated
placebo. There was no clear evidence of an overall diGerence in
the risk of absent or reduced tendon reflexes (RR 1.00, 95% CI
0.70 to 1.42). Although respiratory depression, or other respiratory
problems, were rare, there was an increased risk for women
allocated magnesium sulphate (RR 1.98, 95% CI 1.24 to 3.15; RD
0.0049, 95% CI 0.000 to 0.01; NNTH 206, 95% CI 100 to 1000) rather
than placebo. There was no clear diGerence between the groups in
whether the women received calcium gluconate (RR 1.35, 95% CI
0.63 to 2.88).

Complications of pregnancy, labour and delivery

The risk of placental abruption was reduced for women allocated
magnesium sulphate (RR 0.64, 95% CI 0.50 to 0.83; RD -0.01, 95% CI
-0.02 to 0.00; NNTB 100, 95% CI 50 to 1000) rather than placebo or
no anticonvulsant. The risk of caesarean section was high in both
groups (50% versus 47%). Women allocated magnesium sulphate
had a small (5%) increased risk of caesarean section (six trials,
10,096 women) (RR 1.05, 95% CI 1.01 to 1.10; RD 0.03, 95% CI 0.01
to 0.04; NNTH 34, 95% CI 25 to 100) compared to those allocated
placebo or no anticonvulsant.

There was no clear diGerence between the groups in the risk of
induction of labour (one trial, 8771 women; RR 0.99, 95% CI 0.94 to
1.04), postpartum haemorrhage (RR 0.96, 95% CI 0.88 to 1.05), or
manual removal of placenta (RR 0.90, 95% CI 0.72 to 1.12).

Follow-up for women a>er discharge from hospital

At a median follow-up time of two years, for the women there was
no clear diGerence between the groups in the risk of death (RR 1.79,
95% CI 0.71 to 4.53) or of serious morbidity: serious renal problems
(RR 0.65, 95% CI 0.21 to 1.99), persistent hypertension (RR 0.78, 95%
CI 0.51 to 1.20) or depression (RR 0.90, 95% CI 0.66 to 1.22).

For the child

Stillbirth and neonatal death

There was no overall diGerence in the risk of stillbirth or neonatal
death (three trials, 9961 babies; RR 1.04, 95% CI 0.93 to 1.15). This
result is consistent regardless of whether or not the woman had
severe pre-eclampsia, and irrespective of gestation at trial entry.

For the composite outcome of death or in special care baby unit,
there is no clear evidence of a clinically important diGerence (RR
1.02, 95% CI 0.95 to 1.08).

Neonatal morbidity

There was no clear diGerence in neonatal morbidity between the
two groups: admission to special care baby unit (RR 1.01, 95% CI
0.96 to 1.06); admission to special care baby unit for more than
seven days (RR 1.02, 95% CI 0.93 to 1.11); intubation at the place of
delivery (RR 1.01, 95% CI 0.82 to 1.24).

Follow-up for the children a>er discharge from hospital

Follow-up at 18 months of age (corrected for gestation at birth) was
reported by one trial (3283 children). There was no clear diGerence
between the groups in the risk of death (RR 1.02, 95% CI 0.57
to 1.84), neurosensory disability (RR 0.77, 95% CI 0.38 to 1.58),
cerebral palsy (RR 0.34, 95% CI 0.09 to 1.26), or the composite
outcome of death or neurosensory disability (RR 1.06, 95% CI 0.90
to 1.25).

2. Magnesium sulphate versus phenytoin

Four trials (2343 women) compared magnesium sulphate with
phenytoin. Magnesium sulphate reduced the risk of eclampsia
compared with phenytoin (three trials, 2291 women RR 0.08, 95%
CI 0.01 to 0.60; NNTB 97, 95% CI 62 to 221), although the number of
events is small (0 versus 12).

Magnesium sulphate also increased the risk of caesarean section
(two trials, 2192 women; RR 1.21, 95% CI 1.04 to 1.40; RD 0.048,
95% CI 0.012 to 0.084; NNTH 21 95% CI 12 to 83) compared with
phenytoin. There is no information on other important measures of
maternal morbidity. One trial (2165 babies) reported stillbirths (RR
0.62, 95% CI 0.27 to 1.41) and neonatal deaths (RR 0.26, 95% CI 0.03
to 2.31), with no clear diGerence between the two groups. There
are no clear diGerences between the groups in the other reported
measures of neonatal morbidity: Apgar at five minutes (RR 0.58,
95% CI 0.26 to 1.30) and admission to neonatal care (RR 1.00, 95%
CI 0.63 to 1.59).
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3. Magnesium sulphate versus diazepam

The two trials (66 women) comparing magnesium sulphate with
diazepam are too small for any reliable conclusions about their
diGerential eGects.

4. Magnesium sulphate versus nimodipine

One trial compared magnesium sulphate with nimodipine (1650
women). The risk of eclampsia was lower for women allocated
magnesium sulphate rather than nimodipine (0.8% versus 2.6%;
RR 0.33, 95% CI 0.14 to 0.77; RD -0.02, 95% CI -0.03 to -0.00;
NNTB 50, 95% CI 34 to 1000). The only other clear diGerences were
an increase in respiratory problems associated with magnesium
sulphate compared to nimodipine (1.3% versus 0.4%; RR 3.61, 95%
CI 1.01 to 12.91), and a greater need for additional antihypertensive
drugs associated with magnesium sulphate rather than nimodipine
(54% versus 46%, RR 1.19, 95% CI 1.08 to 1.31).

Mortality for the baby is not reported. The only measures of
neonatal morbidity reported were respiratory distress, hypotonia,
intubation and hypotension; there were no clear diGerences
between the groups for any of these four outcomes.

5. Magnesium chloride versus methyl dopa

One trial compared magnesium chloride with methyl dopa (31
women) and it was too small for any reliable conclusions about
potential diGerential eGects.

6. Magnesium sulphate versus nitrates

One trial (36 women) compared magnesium sulphate with
isosorbide, a nitrate. Eclampsia was the only clinical outcome
reported, and the study was too small for any reliable conclusions.

D I S C U S S I O N

Summary of main results

More than 11,000 women have been randomised into
trials comparing magnesium sulphate with placebo or no
anticonvulsant. Most other trials have compared magnesium
sulphate with an alternative drug. The use of magnesium sulphate,
rather than placebo or no anticonvulsant, for women with pre-
eclampsia is associated with a halving in the risk of eclampsia, and
it seems likely that there is also a clinically important reduction in
the risk of maternal death. There is no clear evidence that these
benefits are reflected in any reduction in other measures of serious
maternal morbidity. The only other eGects are that there appears
to be a reduction in the risk of placental abruption associated
with magnesium sulphate, and a small increase (5%) in the risk
of caesarean section. This review provides reasonable reassurance
that there is no substantive eGect on stillbirth or neonatal mortality
associated with the use of magnesium sulphate. Nevertheless, a
small increase or decrease in mortality for the baby has not been
excluded. Additional reassurance about the safety of magnesium
sulphate when used for women with pre-eclampsia is that there is
also no substantive eGect on the composite outcome of death or in
special care nursery for more than seven days.

The reduction in placental abruption is not reflected in any overall
eGect on mortality or morbidity for the baby. This is not surprising,
as the number of women who had a placental abruption in these
trials was small. The diGerence between the groups in the number

with a placental abruption was 49 women. Even a moderate impact,
for example a 15% reduction in mortality, would therefore only
represent seven deaths and so be unlikely to influence the overall
risk.

About a quarter of women report side eGects associated with
magnesium sulphate, the vast majority being flushing. Almost all
the data on side eGects and safety come from studies that used
either the intramuscular regimen for maintenance therapy, or the
intravenous route with 1 g per hour, and for around 24 hours. The
use of higher doses and longer duration cannot be supported by
these data. In particular, the reassurance about safety and lack
of serious side eGects cannot be extrapolated to higher doses or
longer duration of therapy.

Follow-up data from one large trial are now available. These data
show that the reduction in risk of eclampsia following prophylaxis
with magnesium sulphate is not associated with an excess of death
or disability for the women aJer two to three years, and that
exposure to magnesium sulphate whilst in utero is not associated
with any clear diGerence in the risk of death or neurosensory
disability for the children at 18 months of age. This provides
reassurance about the longer term safety of magnesium sulphate
when used for women with pre-eclampsia.

In the comparisons of magnesium sulphate with other
anticonvulsant drugs, magnesium sulphate was better than either
phenytoin or nimodipine for prevention of eclampsia. There were
insuGicient data for reliable conclusions about the diGerential
eGects in the other comparisons.

Overall completeness and applicability of evidence

The halving in risk of eclampsia is consistent across the subgroups.
In particular the reduction in risk ratio is similar regardless of
severity of pre-eclampsia. As eclampsia is more common amongst
women with severe pre-eclampsia than amongst those with
moderate or mild pre-eclampsia, the number of women who would
need to be treated to prevent one case of eclampsia is greater for
non-severe pre-eclampsia. Few women in this review had mild pre-
eclampsia, as the non-severe category primarily includes women
with moderate disease.

Although few women in this review had mild pre-eclampsia, it
would seem plausible that magnesium sulphate would also reduce
the risk of eclampsia for these women. As the risk of eclampsia is
low for these women, however, the number needed to treat would
be high. The cost-eGectiveness of magnesium sulphate is best when
its use is restricted to women with severe pre-eclampsia (Simon
2006).

Women in these trials have been recruited in a wide range of
countries and settings. The trials were all conducted in hospitals, at
either secondary or tertiary level, in high-, middle- and low-income
countries. All trials comparing magnesium sulphate with placebo
or no anticonvulsant used clinical monitoring. Serum monitoring
is not required. These results are therefore widely applicable to
hospital settings throughout the world.

In high-income countries, the intravenous maintenance regimen is
usually used for magnesium sulphate. In low- and middle-income
countries, if hospitals do not have the resources to administer and
monitor an intravenous infusion, intramuscular administration is
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preferable despite the higher incidence of problems at the injection
site.

The benefits from use of magnesium sulphate for women with pre-
eclampsia must also be balanced against the costs associated with
treatment. Using data from the Magpie Trial, the overall financial
healthcare cost, adjusted for 2001 US dollars, to prevent a single
case of eclampsia is $21,202 in high-, $2473 in middle-, and $456
in low-income countries (Simon 2006). The cost eGectiveness of
magnesium sulphate is improved if it is used only for women with
severe pre-eclampsia, and in low-income countries if the cost of
purchasing the drug is reduced.

Quality of the evidence

The quality of the studies included in this review ranged from
excellent to poor. However, most of the poor quality studies
were small. The large study comparing magnesium sulphate with
placebo was of high quality (Magpie Trial 2002).

Potential biases in the review process

The evidence for this review is derived from studies identified
in a detailed search process. It is possible (but unlikely) that
additional trials comparing the use of magnesium sulphate versus
other medications in the treatment of pre-eclampsia have been
published but not identified. It is also possible that other studies
have been conducted but are not yet published. Should any such
studies be identified, we will include them in future updates of this
review.

As one of the review authors was principal investigator for the
Magpie Trial, two other review authors (M Gulmezoglu and D Chou)
performed data extraction.

Agreements and disagreements with other studies or
reviews

This review presents strong evidence that magnesium sulphate is
the drug of choice for prevention eclampsia, and that this benefit in
the short term is not associated with any clear evidence of an eGect
on long-term outcome for either the women or children.

Other Cochrane reviews confirm that magnesium sulphate is also
the treatment of choice for women with eclampsia (Duley 2000;
Duley 2003a; Duley 2003b). Magnesium sulphate is therefore widely
recommended for both prevention and treatment of eclampsia
(Langer 2008; RCOG 2006; Sheth 2002). Alternative regimens for
administration of magnesium sulphate for women with eclampsia
and pre-eclampsia are compared elsewhere (Duley 2008).

For women at risk of preterm birth, the use of magnesium sulphate
also reduces the risk of their child having cerebral palsy (Doyle
2009).

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

Implications for practice

Magnesium sulphate should be available in all hospitals providing
care for women with eclampsia and pre-eclampsia. Its use should
be considered for women with pre-eclampsia for whom there is
concern about the risk of eclampsia. Cost eGectiveness is improved
if its use is restricted to women with severe pre-eclampsia. As
magnesium sulphate is an inexpensive drug, it is appropriate for
low-income countries. For low-income countries, cost eGectiveness
is also improved if the purchase price for magnesium sulphate is
low.

Intravenous administration for maintenance therapy is preferable,
where there are appropriate resources, as this is associated with
fewer side eGects and injection site problems than intramuscular
use. Duration of treatment should not normally exceed 24 hours,
and if the intravenous route is used for maintenance therapy the
dose should not exceed 1 g/hour. Data on side eGects, serious
adverse eGects and long-term outcome presented in this review
may not apply to use of higher doses. Administration and clinical
monitoring of magnesium sulphate can be done by medical,
midwifery or nursing staG, provided they are appropriately trained.
Serum monitoring is not necessary.

Implications for research

The trials in this review included women only aJer admission to
hospital. Whether a loading dose of magnesium sulphate should be
used for women at primary care level before they are transferred to
hospital is unclear. Other factors in this decision are likely to include
how long it will take to get the woman to hospital, the support that
is available during transfer, and severity of her pre-eclampsia.

Other questions that require further research are what is the
minimum eGective dose of magnesium sulphate; what is the
optimal duration of therapy; and when is the optimal time to give it.

Any new agents for eclampsia prophylaxis should be compared
with magnesium sulphate in large randomised trials. These studies
should include long-term follow-up of women and children, and
assessment of cost eGectiveness.
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Methods Please see details below.

Participants 33 nulliparous women with singleton pregnancy and BP > 140/90 mmHg x 2 over 3 hr. 
Excluded: pre-existing HT, cardiac or renal disease, BP > 180/120 mmHg after hydralazine.

Interventions MgCl2: 80 mmol IV in first 24 hr, then 40 mmol in next 24 hr. Then 15 mmol/day MgOH2 orally until 3

days after delivery. 
Methyl dopa: 250 mg x 4/day. Day after delivery reduced by 250 mg/day.

Outcomes Women: additional antihypertensive. 
Baby: admission to SCBU.

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Low risk "Computer generated."

Allocation concealment? Low risk "Numbered sealed opaque envelopes opened if the patients accepted partici-
pation and gave a signed consent."

Blinding? 
All outcomes

Unclear risk Code was kept in the hospital dispensary but treatment regimens different, so
unlikely to be blinded.

Incomplete outcome data
addressed? 
All outcomes

Low risk 2 exclusions from MgSO4 group (1 withdrawal, 1 had methyl dopa).

Denmark 2000 
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Participants 100 women, 50 with eclampsia and 50 severe pre-eclampsia, regardless of age, parity, gestational age,
singleton or multiple pregnancy, or whether delivered. Diagnostic criteria for severe pre-eclampsia not
given.

Interventions MgSO4: loading dose 4 g IV over 20-30 minutes and 10 gm IM (5 g into each buttock), maintenance 5 g

IM every 4 hours.

Phenytoin: loading dose 1000 mg in 200 ml normal saline over 1 hour, maintenance 500 mg orally 10
hours later.

Both regimens continued for 24 hours postpartum.

Outcomes Woman: eclampsia.

Baby: none reported.

Notes Only the 50 women with pre-eclampsia are included in this review.

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk "Randomly subdivided"; no other information.

Allocation concealment? Unclear risk Not described.

Blinding? 
All outcomes

High risk Blinding is not mentioned, but as the interventions are quite different blinding
of clinicians and women would not have been possible.

Incomplete outcome data
addressed? 
All outcomes

High risk No losses to follow-up are reported. The only outcome reported is eclampsia.
No other outcomes are listed in methods, but it would seem surprising if no
other data were collected.

India 2008  (Continued)

 
 

Methods Please see details below.

Participants 10141 women with uncertainty about whether to use MgSO4, before birth or 24 hours postpartum, DBP

≥90 mmHg, SBP ≥140 mmHg x 2 30-30 min apart, ≥1+ proteinuria. 
Excluded: hypersensitivity to Mg, hepatic coma with risk of renal failure, myasthenia gravis.

For follow-up: 4782 women selected, and 3375 (71%) traced; 4483 children selected, and 3283 (73%)
traced.

Interventions MgSO4: 4 g IV bolus. Then either 1 g/hr IV infusion or 10 g IM with bolus followed by 5 g every 4 hr. Con-

tinued for 24 hr. 
2 centres in Bangladesh used 5 g IM then 2.5 g every 4 hr.

Placebo: by identical regimen.

Dose halved if oliguria. Clinical monitoring alone for all women.

Outcomes Woman: death, eclampsia, respiratory depression, pneumonia, cardiac arrest, renal failure, coagulopa-
thy, liver failure, pulmonary oedema, stroke, side effects, caesarean section, postpartum haemorrhage,
transfusion, admission to high care. For long-term follow-up: death after discharge, stoke, serious renal
problems, severe hypertension.

Magpie Trial 2002 
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Baby: death, gestation at birth, Apgar < 7 at 5 min, intubation at place of delivery, ventilation, admis-
sion SCBU, death or SCBU > 7 days. For long-term follow-up: death or neurosensory disability (defined
as 1 or more of blind, deaf, severe cerebral palsy, or developmental delay), cerebral palsy, blind, deaf,
developmental delay (> 2 sd below mean), other disability.

Notes Multicentre trial, 175 centres in 33 countries. 85% recruitment in low- and middle-income countries.
Trial stopped early after the Data Monitoring Committee revealed data to the Trial Steering Committee.

Outcome at delivery and for the baby only included for women randomised before birth.

Follow-up

In a subset of 125 centres in 19 countries. For the women median time from birth to follow-up was 26
months (range from within 12 months to greater than 48 months from delivery, interquartile range
19-36 months). Women were assessed by a brief questionnaire, available in English and Spanish. It was
either sent by post, administered in clinic or during a home visit, or completed over the telephone.

Children were assessed at 18 months (corrected for gestational age at birth) using the Ages and Stage
Questionnaire (ASQ) (Squires 1999). The ASQ was available in English and Spanish, and either sent by
post, administered in the clinic or during a home visit, or completed over the telephone. It has 30 ques-
tions in 5 domains: communication, gross motor, fine motor, problem solving, and personal-social. To
pass, a child must pass all 5 domains. An additional section asked about parental concerns, and was
not scored.

For some centres the ASQ was not thought feasible for cultural or language reasons, and a short ASQ
was developed with 3 questions in 3 domains (gross motor, communication, problem solving). If the
family could not be contacted, information about whether the child was 'alive and well' was collected
whenever possible.

Children who failed the ASQ were invited for clinical and neurodevelopmental assessment using the
Bayley Scales of Infant Development (BSID-II), the Griffiths Tests, or a similar alternative. Where these
tests were not available, assessment was by clinical history and examination based on the Health Sta-
tus Questionnaire (Jones 2002).

In the UK, the Office of National Statistics provided date and cause of any deaths. For surviving women
and children an additional questionnaire was to the general practitioner 18 months after delivery.

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Low risk Computer generated allocation sequence.

Allocation concealment? Low risk Via central telephone service (2037 women), or consecutively numbered,
sealed treatment packs, stratified by centre (8104 women).

Blinding? 
All outcomes

Low risk Solutions of MgSO4 and placebo looked identical in pre-prepared treatment

packs. Clinicians were asked not to measure serum magnesium concentra-
tions, unless clinically necessary, and to report if measurements were taken.

In follow-up studies, those involved in finding participants and assessing their
outcomes were blinded to treatment group allocation.

Incomplete outcome data
addressed? 
All outcomes

Low risk 5 women excluded: 2 each group no data available, 1 in MgSO4 group entered

into wrong trial. Compliance 99% (MgSO4 4999/5055; placebo 4993/5055).

Follow-up

7927 women randomised at the 125 centres in 19 countries participating in
follow-up. Of these, 2544 were not included in follow-up for logistic reasons

Magpie Trial 2002  (Continued)
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(such as giving birth outside a pre-specified time frame, or in a pre-defined ge-
ographic area). A further 601 women were excluded: 109 were from centres ex-
cluded as < 20% women contacted; 466 were discharged without a surviving
child; and 26 opted out. Of the 4782 women included in follow-up, data are
available for 3375 (71%): 1650 allocated MgSO4and 1725 allocated placebo.

6922 children were born to women randomised at the 125 centres in 19 coun-
tries participating in follow-up. Of these 2271 were not included for logistic
reasons (such as giving birth outside a pre-specified time frame, or in a pre-de-
fined geographic area). A further 168 children were excluded: 101 were from
centres excluded as < 20% families contacted; 40 whose death or disability
was due to a problem at conception or embryogenesis, and 27 whose parents
opted out. Of the 4483 children included in follow-up, data are available for
3283 (73%): 1635 born to women allocated magnesium sulphate and 1648 to
women allocated placebo.

Magpie Trial 2002  (Continued)

 
 

Methods Please see details below.

Participants 28 women with PE (DBP > 110mmHg + proteinuria) and 11 women with eclampsia (data not included in
this review).

Interventions MgSO4: "Pritchard's regimen", no other information.

Diazepam: not stated.

Outcomes Woman: death, eclampsia, caesarean section.

Baby: death.

Notes Interim data on an ongoing study, published in abstract form only. Additional information from verbal
presentation.

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Low risk "Randomly allocated," nor further information given.

Allocation concealment? Unclear risk Not described.

Blinding? 
All outcomes

High risk Blinding not described.

Incomplete outcome data
addressed? 
All outcomes

High risk Interim data for a trial ongoing at the time the abstract was published. No data
from the completed trial.

Malaysia 1994 

 
 

Methods Please see details below.

Mexico 1992 

Magnesium sulphate and other anticonvulsants for women with pre-eclampsia (Review)

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

21



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Participants 38 women > 28 weeks' gestation with SBP >/= 150 mmHg, DBP >/= 110 mmHg, proteinuria 2+, no previ-
ous treatment, at least 1 symptom (of headache, blurred vision, epigastric pain) and no epilepsy.

Interventions MgSO4: 4 g IV over 15 min, then 1 g/hr infusion.

Diazepam: 30 mg in 500 ml 5% glucose IV at 60 microg/hr. If convulsions, bolus of 10 mg IV.

Outcomes Woman: eclampsia, caesarean section.

Baby: mean Apgar scores (1 and 5 min).

Notes Nifedipine for BP control.

Translated from the Spanish.

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Low risk "Permuted block randomisation" using random number tables.

Allocation concealment? Unclear risk Allocation was by sealed, numbered envelopes.

Blinding? 
All outcomes

Unclear risk Not described.

Incomplete outcome data
addressed? 
All outcomes

Unclear risk The total number of women eligible for trial entry is not described.

Mexico 1992  (Continued)

 
 

Methods Please see details below.

Participants 36 women with severe pre-eclampsia who were over 36 weeks' gestation.

Excluded: women with mild pre-eclampsia, less than 36 weeks' gestation, or who received anti-hyper-
tensive treatment less than 1 week prior, as well as women a history of diabetes, high blood pressure,
alcohol or drug abuse.

Interventions MgSO4: 4 g IV for first hour, then 1 g/hour for 5 hours.

Isosorbide gas: as a spray, 1.25 mg repeated in 10 minutes if the average blood pressure reduction was
less than 15%.

Outcomes Woman: blood pressure, proteinuria, maternal heart rate, mode of delivery.

Baby: Apgar.

Notes Translated from the Spanish.

Risk of bias

Bias Authors' judgement Support for judgement

Mexico 1998 
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Adequate sequence gener-
ation?

Unclear risk "Randomly divided equally," no further information given.

Allocation concealment? Unclear risk Not described.

Blinding? 
All outcomes

High risk Blinding is not mentioned, but the interventions are different and so blinding
of participants and clinicians would have been unlikely.

Incomplete outcome data
addressed? 
All outcomes

High risk No losses to follow-up were reported. Outcomes were only recorded for the
duration of the intervention - 5 hours.

Mexico 1998  (Continued)

 
 

Methods Please see details below.

Participants 1750 women with PE, planned delivery and no previous MgSO4. BP ≥140/90 mmHg and 1+ proteinuria

plus 1 of: headache, clonus, visual disturbance, epigastric pain, oliguria, pulmonary oedema, raised liv-
er enzymes, haemolysis, oligohydramnios, IUGR.

Interventions MgSO4: according to local protocol. Either 4 g IV then 1 g/hr, or 6 g IV then 2 g/hr.

Nimodipine: 60 mg 4 hourly, orally.

Both regimens continued either for 24 hours total, or until 24 hours after delivery. Serum monitoring
not required.

Outcomes Woman: eclampsia, stroke, coagulopathy, respiratory problems, cardiac failure, antihypertensive
drugs, side effects, abruption, caesarean section, PPH.

Baby: RDS, hypotonia, intubation, hypotension.

Notes Recruitment at 14 hospitals in 8 countries. Data for stillbirths and neonatal deaths not reported.

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Randomisation stratified by centre, blocks of 6.

Allocation concealment? Unclear risk Sealed opaque envelopes.

Blinding? 
All outcomes

High risk Unblinded trial, but primary outcome was described as "binary, objective, and
not subject to measurement bias".

Incomplete outcome data
addressed? 
All outcomes

Unclear risk Recruitment 1995-2000. 100 women (6%) excluded from analysis: 99 did not
get allocated treatment, 1 withdrawn. Recruitment stopped early following in-
terim analysis.

Nimodipine SG 2003 

 
 

Methods Please see details below.

South Africa 1994 
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Participants 228 women with severe PE: DBP ≥110 mmHg for 4-6 hours, proteinuria +, and delivery imminent. Ex-
cluded if prior anticonvulsant or antihypertensive.

Interventions MgSO4: 4 g IV over 20 min and 10 g IM (5 g into each buttock), then 5 g 4 hourly for 24 hours.

Control: no anticonvulsant.

Women being transferred were given phenobarbitone IM before transfer.

Outcomes Woman: eclampsia, pulmonary oedema, renal failure, caesarean section.

Baby: death (stillbirth, neonatal death).

Notes For both groups, immediate BP control with dihydralazine (69%) or nifedipine (25%). 
Most women had phenobarbitone before entry.

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk "randomly distributed."

Allocation concealment? Low risk Consecutively numbered, sealed, opaque envelopes. Envelopes prepared by 1
author not involved in recruitment.

Blinding? 
All outcomes

High risk Designed as open trial.

Incomplete outcome data
addressed? 
All outcomes

Low risk Data were complete.

South Africa 1994  (Continued)

 
 

Methods Please see details below.

Participants 822 women with severe PE: at least 2 of DBP >/= 110 mmHg, significant proteinuria, symptoms of immi-
nent eclampsia. Also, > 16 years, no previous anticonvulsant.

Interventions MgSO4: 4 g IV in 200 ml saline over 20 min, then 1 g/hr (200 ml over 4 hr) until 24 hr after delivery. 

Placebo: 200 ml over 20 min, then 200 ml over 4 hours until 24 hr after delivery.

Treatment stopped if urine output < 30 ml/hr. Serum monitoring not required.

Women transferred from outlying clinics received 1 g clonazepam IV before transfer. Women not trans-
ferred were given 1 g clonazepam IV after randomisation.

Outcomes Woman: death, eclampsia, toxicity, antihypertensive therapy, caesarean section. 
Child: stillbirths.

Notes All women given clonazepam 1 mg. Recruitment over 13 years, 1982-95.

Risk of bias

Bias Authors' judgement Support for judgement

South Africa 1998 
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Adequate sequence gener-
ation?

Unclear risk Not described.

Allocation concealment? High risk Allocation by sealed opaque envelopes containing card marked solution A or
B. Cards, but not envelopes, consecutively numbered. Envelopes distributed in
batches of 20, with equal numbers of A and B. Solutions prepared by pharma-
cy, and identity of A and B changed periodically.

Blinding? 
All outcomes

Low risk Investigators blinded to identity of solutions.

Incomplete outcome data
addressed? 
All outcomes

Low risk 123 excluded as envelopes and data sheets lost. Review of hospital records
suggests no eclampsia amongst these women. Further 14 post randomisation
exclusions (4 delivered before treatment, 3 no solution available, 4 MgSO4 be-

fore entry, 2 no consent, 1 anuric). None had eclampsia.

South Africa 1998  (Continued)

 
 

Methods "Randomised trial".

Participants 64 women with BP > 150/100 mmHg, plus at least one of 11 listed features of severe PE. Excluded if in-
trauterine death, chronic hypertension or eclampsia.

Interventions MgSO4: 4 g IV over 10 min, then 1 g/hr until 24 hours after delivery.

Control: no anticonvulsant.

Outcomes Women: eclampsia, caesarean section, abruption.

Baby: Apgar score (1 min).

Notes 8 women excluded, probably before randomisation but this is not completely clear. 
Women less than 34 weeks (32/64) managed conservatively, and duration of MgSO4 therapy not clear.

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk "Randomised", no further details given.

Allocation concealment? Unclear risk Not described.

Blinding? 
All outcomes

Unclear risk Not described.

Incomplete outcome data
addressed? 
All outcomes

Low risk 72 women eligible, excluded women with intrauterine fetal demise (2), chronic
hypertension with superimposed pre-eclampsia (2), and eclampsia (4).

Taiwan 1995 

 
 

Methods Please see details below.

USA - Alabama 1995 
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Participants 54 women with singleton pregnancy requiring medical induction of labour for PIH, and with an un-
favourable cervix.

Interventions MgSO4: 4 g IV and then an infusion of 2 g/hr.

Phenytoin: 15 mg/kg IV over 2 hours, then 200 mg IV every 8 hours.

Outcomes Woman: caesarean section, mean length of labour.

Baby: mean Apgar scores, cord pH.

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Low risk "Blinded computer-generated random number tables".

Allocation concealment? Unclear risk Not described.

Blinding? 
All outcomes

High risk Nursing staG recorded "patient generated complaints or side effects noted,
and date and time of cervical examinations". Magesium sulphate and pheny-
toin therapy was adjusted at the discretion of the attending physician.

Incomplete outcome data
addressed? 
All outcomes

High risk No losses to follow-up are reported, but data are only available for a limited
number of outcomes.

USA - Alabama 1995  (Continued)

 
 

Methods Please see details below.

Participants 103 women with BP >/= 140/90 mmHg or rise in SBP of >/= 30 mmHg, or rise in DBP of >/= 15 mmHg,
plus either >/= + proteinuria , or significant oedema, or eclampsia. Also, 2 women with eclampsia (data
not included in this review). Excluded if MgSO4 before admission, history of seizure disorder, cardiac ar-

rhythmia, phenytoin sensitivity or myasthenia gravis.

Interventions MgSO4: 6 g IV, then infusion of 2 g/hr. Mg levels every 6 hours.

Phenytoin: 1000, 1250 or 1500 mg, depending on weight. Serum levels 1-2 hours later to determine next
dose (0-500 mg), once stable checked every 12 hours.

Both regimens continued for 24 hours after delivery.

Outcomes Woman: eclampsia. No other outcomes reported separately for women with pre-eclampsia and
eclampsia.

Baby: none reported.

Notes Data for the 2 women with eclampsia not included in this review.

Risk of bias

Bias Authors' judgement Support for judgement

USA - Maryland 1993 
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Adequate sequence gener-
ation?

Unclear risk Sequence generated from random number table.

Allocation concealment? Unclear risk Sealed opaque envelopes

Blinding? 
All outcomes

High risk Treatment not blinded, but interview for "subjective maternal side effects con-
ducted by 1 author blinded to identity of drug patient received".

Incomplete outcome data
addressed? 
All outcomes

Low risk 12 post randomisation exclusions because twin pregnancy (8 women), no
medical record (1), and lost envelopes (3).

USA - Maryland 1993  (Continued)

 
 

Methods Please see details below.

Participants 135 women who were at least 37 weeks' gestation with recent onset PE (BP >/= 140/90 mmHg and pro-
teinuria >/= 300 mg in 24 hr). Excluded if severe PE, fetal malpresentation, congenital anomalies, non-
reassuring fetal testing, contraindication to trial of labour.

Interventions MgSO4: 6 g IV bolus over 15-20 min, then infusion of 2 g/hr. Continued until 12 hr postpartum. 

Placebo: saline solution administered by an identical regimen.

Outcomes Woman: duration of labour, use of oxytocin, caesarean, postpartum haemorrhage, infection, side ef-
fects, severe pre-eclampsia. 
Baby: Apgar.

Notes 64% of women had labour induced, and 91% had an epidural. The trial was ended after interim analysis
performed at 69% of planned enrolment. Power calculation (with use of actual labour data from con-
trol group) indicated that a sample size of 37 in each group would be required to detect 33% increase in
length of labour. Sample size was sufficient to evaluate primary outcome.

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Computer generated tables of random numbers.

Allocation concealment? Low risk Sealed, sequentially numbered opaque envelopes.

Blinding? 
All outcomes

Low risk Double blinding of the allocated treatment.

Incomplete outcome data
addressed? 
All outcomes

Low risk  

USA - Memphis 1997 

 
 

Methods Please see details below.

Participants 222 women with mild pre-eclampsia during labour.

USA - Tennessee 2001 
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Excluded: chronic HT, severe PE.

Interventions MgSO4: 6 g IV, then infusion of 2 g/hr. 

Placebo: matching regimen.

Clinical monitoring.

Outcomes Women: progression to severe PE, eclampsia, HELLP, caesarean section, toxicity. 
Baby: meconium.

Notes Abstract only. 33 women who progressed to severe pre-eclampsia were unblinded and given MgSO4.

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Low risk Computer generated group assignment was devised by simple randomisation
sequence.

Allocation concealment? Low risk "Sealed, consecutively numbered, opaque envelopes."

Blinding? 
All outcomes

Low risk Designed as a double blind study, but if the woman developed severe pre-
eclampsia after randomisation, group assignment was revealed. If the woman
had been assigned to placebo, she was subsequently treated with magnesium.

Data were collected by blinded chart abstraction, except for women who de-
veloped severe pre-eclampsia after randomisation, data collection was un-
blinded in that circumstance.

Incomplete outcome data
addressed? 
All outcomes

High risk Published as abstract only, there is no information about other outcome data
collected but not reported.

USA - Tennessee 2001  (Continued)

 
 

Methods Please see details below.

Participants 2138 women with BP >/= 140/90 mmHg. Excluded if postpartum or delivery imminent, epilepsy, or
eclampsia.

Interventions MgSO4: 10 g (50% solution) IM (5 g in each buttock), then 5 g IM every 4 hours. If severe pre-eclampsia,

an additional 4 g IV (20% solution) before the first IM dose.

Phenytoin: 1000 mg IV over 1 hour. 10 hours later, 500 mg orally.

If eclampsia developed, all women received MgSO4.

Outcomes Woman: eclampsia, caesarean section, induction of labour.

Baby: death (stillbirth, neonatal death), Apgar score, admission to special care baby unit.

Notes Only 18% of women had 2+ or more proteinuria, and 4% received an antihypertensive.

Risk of bias

Bias Authors' judgement Support for judgement

USA - Texas 1995 
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Adequate sequence gener-
ation?

Unclear risk "Randomly assigned," no further information given.

Allocation concealment? Unclear risk Numbered opaque envelopes, no other information.

Blinding? 
All outcomes

High risk  

Incomplete outcome data
addressed? 
All outcomes

Unclear risk Of the 1049 women allocated phenytoin, 17 also received MgSO4, and 139

did not receive it because of 'logistic' problems (not clear if these women had
MgSO4 instead). No reporting of compliance for those allocated MgSO4.

USA - Texas 1995  (Continued)

BP: blood pressure
DBP: diastolic BP
HELLP: haemolysis elevated liver enzymes and low platelets
hr: hour
hrly: hourly
HT: hypertension
IM: intramuscular
IUGR: intrauterine growth restriction
IV: intravenous
Mg: magnesium
MgCl2: magnesium chloride

MgSO4: magnesium sulphate

min: minute
mmHg: millimeters of mercury
mmol: millimole
PE: pre-eclampsia
PIH: pregnancy-induced hypertension
SBP: systolic BP
SCBU: special care baby unit
sd: standard deviation
PPH: postpartum haemorrhage
RDS: respiratory distress syndrome
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Abbade 2006 Trial of 29 women to compare magnesium sulphate serum concentrations after treatment with 2
different magnesium sulphate regimens, Zuspan's vs an alternative scheme.

Antartani 2006 Trial of 113 women with eclampsia to compare efficacy of MgSO4 versus phenytoin for prevention

of recurrence of seizures.

Unlikely to be a randomised study given imbalance in treatment groups (86 MgSo4 and 27 pheny-

toin).

Published in abstract form only.

Begum 2002 Trial of 401 women with eclampsia, comparing outcomes in women treated with loading dose of
magnesium sulphate versus standard regimen.

Begum 2009 All women with eclampsia (100 women). Comparision of a single IV loading dose of magnesium sul-
phate with a single combined IV and IM loading dose.

China 2000 No clinical outcomes reported.
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Study Reason for exclusion

Participants: 84 women with PE at 34-42 weeks. 
Interventions: magnesium sulphate vs phentolamine.

Chissell 1994 Trial of 17 women with severe pre-eclampsia randomised to magnesium sulphate by IM or IV
routes.

Chowdhury 2009 Not a randomised trial. 630 women with eclampsia, allocated by unit to either IM magnesium sul-
phate or IV magnesium sulphate.

Ehrenberg 2006 Trial of 200 women with mild pre-eclampsia randomised to 12 or 24 hours of magnesium sulphate.

Fontenot 2005 Trial of 98 women with severe pre-eclampsia to assess the use of diuresis as a clinical parameter to
determine duration of postpartum therapy (24 hours vs continued therapy until onset of diuresis).

Ghahiri 2005 Trial of 66 women with mild pre-eclampsia between 27 and 38 weeks' gestation to compare serum
levels after IV magnesium sulphate to PO magnesium chloride.

Hangarga 2001 Described as a series of 90 women with eclampsia. 32 received phenytoin, 34 received (modified)
Menon's regimen, and 24 magnesium sulphate.

The study is unlikely to be a randomised trial.

Laiteerapong 1999 Trial of 34 women with severe pre-eclampsia randomised to magnesium maintenance dose of 1 g/
hr vs 2 g/hr to compare serum magnesium levels.

Published as abstract, only.

Li 1998 Study of 28 women with pregnancy-induced hypertension to compare retinal blood flow following
treatment with magnesium sulphate vs nimodipine.

None of the pre-specified outcomes for this review were reported in this study, which cannot be
clearly identified as a randomised trial.

Pertinent portions of the paper translated from the Chinese prior to review.

Maheshwari 1989 Trial of 74 women with eclampsia. Comparison of magnesium sulphate with diazepam and pheny-
toin.

Muhammad 2009 Trial of 39 women with eclampsia. Comparison of a low dose magnesium sulphate regimen with
the standard regimen.

Mundle 2009 Comparison of alternative regimens for magnesium sulphate: use of a pump to deliver intravenous
therapy compared with manual IV loading dose and intramuscular maintenance. Women with pre-
eclampsia.

Nagar 1988 Trial of 199 women with eclampsia randomised to magnesium sulphate or lytic cocktail.

Neto 2000 Trial of 77 women with eclampsia randomised to magnesium sulphate or phenytoin.

Translated from the Spanish prior to review.

Ola 2004 Trial of 60 women with eclampsia randomised to magnesium sulphate or diazepam.

Rodriquez 1990 Trial of 44 women with pre-eclampsia or eclampsia randomised to magnesium sulphate or di-
azepam. One women diagnosed with eclampsia, 43 with pre-eclampsia. Data were not analysed
separately by treatment regimen for outcomes of interest.

Pertinent portions of the paper translated from the Spanish prior to review.
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Study Reason for exclusion

Rudnicki 1990 Trial comparing light and electron microscope changes in the placenta and umbilical cord of 28
women with pregnancy-induced hypertension randomised to magnesium sulphate or placebo.

None of the pre-specified outcomes for this review were reported.

Rudnicki 1991 Trial of 58 women with pregnancy-induced hypertension to determine effects of magnesium vs
placebo on maternal blood pressure.

None of the pre-specified outcomes for this review were reported.

Samal 2001 Retrospective analysis of 120 women with eclampsia. Comparision of magnesium sulphate plus
nifedipine with magnesium plus sedation (pethidine or diazepam).

Shilva 2007 Trial of 50 women with antepartum eclampsia randomised to low dose (Dhaka maintenance regi-
men, 2.5 g IM every 4 hours) regimen or higher dose of magnesium sulphate.

Smith 2005 Trial of 115 women with pre-eclampsia to determine rates of hypotension in women treated with
magnesium vs labetalol.

None of the pre-specified outcomes for this review were reported.

Published in abstract form only.

South Africa 1996 No clinical outcomes reported. Outcome for women with eclampsia not reported separately to pre-
eclampsia.

Participants: 24 women with eclampsia (also in Collaborative Eclampsia Trial) and 18 with pre-
eclampsia. 
Interventions: magnesium sulphate versus phenytoin.

Suneja 2008 Trial comparing alternative magnesium sulphate regimens postpartum for 60 women with severe
pre-eclampsia. Comparision of individuals criteria for determining duration of treatment with stan-
dard 24 hours.

Tanzania 1994 Quasi randomised, alternate allocation.

Participants: 59 women >/= 26 weeks' gestation, with DBP 90 mmHg or more, and proteinuria. Ex-
cluded if seizures in this pregnancy, any anticonvulsant drugs, or epilepsy. 
Interventions: diazepam 10 mg orally, then 5 mg 8 hourly vs no anticonvulsant. 
Outcomes: death, fits, cerebrovascular accident, cardiac failure. None reported for baby.

All women received nifedipine for BP control, with methyl dopa if required.

Tongsong 1992 Trial of 49 women with severe pre-eclampsia or eclampsia randomised to magnesium mainte-
nance dose of 1 g/hr vs 2 g/hr to compare serum magnesium levels. Pertinent portions of the paper
translated from the Thai prior to review.

UK 1989 Trial abandoned due to excessive maternal sedation with clonazepam, and neonatal feeding diffi-
culties, jitteriness and drowsiness. No data available.

Interventions: phenytoin versus clonazepam.

USA - Texas 1991 Data for the woman with eclampsia not reported separately from the women with pre-eclampsia.

Methods: "prospectively randomised". 
Participants: 1 woman with eclampsia, 11 with severe PE, 38 with mild PIH. 
Interventions: magnesium sulphate versus phenytoin. 
Outcomes: fits.
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Study Reason for exclusion

USA - Texas 1992 No clinical outcomes reported.

Participants: 12 women with pre-eclampsia. 
Intervention: magnesium sulphate vs placebo.

Varma 1972 Case control study of 140 women with pre-eclampsia treated with chlormethiazole (sedative/hyp-
notic) or barbiturates.

Wang 2008 Trial to study the effects of magnesium sulphate on prostacyclin and thromboxane levels in women
with severe pre-eclampsia. In all, 50 women were randomised to continuous infusion of magne-
sium sulphate for 24 hours postpartum vs discontinuation of magnesium infusion when urinary
output was > 100 ml/hr for 2 consecutive hours.

BP: blood pressure
DBP: diastolic blood pressure
IM: intramuscular
IV: intravenous
MgSO4: magnesium sulphate

PE: pre-eclampsia
PIH: pregnancy-induced hypertension
PO: per os (by mouth, orally)
vs: versus
 

Characteristics of ongoing studies [ordered by study ID]

 

Trial name or title Labetalol versus MgSO4 for the prevention of eclampsia trial (LAMPET).

Methods Multicenter, randomised, controlled, clinical trial comparing the anti-seizure effect of parenteral
and/or oral labetalol versus parenteral (intravenous or intramuscular) magnesium sulphate with
mild or severe pre-eclampsia who are deemed to be at sufficient risk to warrant seizure prophylaxis
with magnesium sulphate.

Participants Patients with pre-eclampsia (BP > 140 systolic and/or > 90 mmHg diastolic with 1+ or more pro-
teinuria [or a 24 hour specimen with > 300 mg/day]), chronic hypertension (or superimposed pre-
eclampsia), or gestational hypertension deemed to be at risk for eclamptic convulsions and who
would routinely be treated in the participating institution with some form of anti-seizure prophy-
laxis during labour and delivery.

Interventions Labetalol: either, 20 mg intravenous loading dose IV followed by 200 mg oral dose every 6 hours
from the time of inclusion in the study until 24 hours postpartum or 200 mg oral dose every 6 hours
from inclusion.

Magnesium sulphate: intravenous magnesium sulphate as a 4 or 6 gram loading dose over 20 min-
utes followed by a 1 or 2 g/h continuous infusion until 24 hours postpartum.

Outcomes Primary: occurrence of eclamptic seizure(s) after enrolment in the study.

Secondary outcome measures

Maternal: blood pressure, pulse pressure and heart rate changesNeed for additional antihyperten-
sive medication (defined by need to control BP > 160 mmHg systolic and/or 110 mmHg). Subjective
assessment of side effects by the patient. Objective assessment of new onset complications and/or
side effects by the treating clinicians. Labour and delivery parameters including; induction to deliv-
ery interval, rate of cervical dilatation, oxytocin dosages, length of labour, delivery route, blood loss
at delivery, and postpartum course. Type of anaesthesia administered (none, local infiltration for

USA - Utah 
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delivery only, epidural for labour, epidural for delivery, spinal for delivery, combined/spinal epidur-
al for labour and delivery, general anaesthesia for delivery).

Fetal and neonatal: occurrence of newly diagnosed fetal distress during labour necessitating emer-
gent delivery. Umbilical cord gases at delivery (if available in institution); Apgar scores. Neonatal
outcome as defined by NICU admission, hospital survival to discharge, length of hospital survival,
days in NICU, need for blood transfusion, need for pressor agents, need for mechanical ventilation,
neonatal cardiac dysrhythmias, neonatal cardiac failure, necrotising enterocolitis, sudden infant
death, neonatal sepsis, neonatal hypoglycaemia, and there will be an other block for recording any
other identified complications not mentioned.

Starting date May 2003.

Contact information Michael A Belfort, MD, PhD, Shalece Kofford, RN, MPH.

Notes Estimated completion date December 2012.

USA - Utah  (Continued)

BP: blood pressure
IV: intravenous
NICU: neonatal intensive care unit
 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Magnesium sulphate versus none/placebo (subgroups by severity of pre-eclampsia)

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Maternal death 2 10795 Risk Ratio (M-H, Fixed, 95% CI) 0.54 [0.26, 1.10]

1.1 Severe pre-eclampsia 2 3327 Risk Ratio (M-H, Fixed, 95% CI) 0.54 [0.19, 1.51]

1.2 Not severe pre-eclampsia 1 7468 Risk Ratio (M-H, Fixed, 95% CI) 0.54 [0.20, 1.45]

2 Eclampsia 6 11444 Risk Difference (M-H, Fixed, 95%
CI)

-0.01 [-0.02, -0.01]

2.1 Severe pre-eclampsia 3 3555 Risk Difference (M-H, Fixed, 95%
CI)

-0.02 [-0.03, -0.01]

2.2 Not severe pre-eclampsia 4 7889 Risk Difference (M-H, Fixed, 95%
CI)

-0.01 [-0.01, -0.00]

3 Serious maternal morbidity 2 10332 Risk Ratio (M-H, Fixed, 95% CI) 1.08 [0.89, 1.32]

3.1 Severe pre-eclampsia 1 2642 Risk Ratio (M-H, Fixed, 95% CI) 1.23 [0.91, 1.66]

3.2 Not severe pre-eclampsia 2 7690 Risk Ratio (M-H, Fixed, 95% CI) 0.98 [0.75, 1.27]

4 Stroke 1 10110 Risk Ratio (M-H, Fixed, 95% CI) 0.5 [0.13, 2.00]

5 Pulmonary oedema 3 10560 Risk Ratio (M-H, Fixed, 95% CI) 0.97 [0.60, 1.57]

6 Pneumonia 1 10110 Risk Ratio (M-H, Fixed, 95% CI) 2.33 [0.90, 6.07]
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Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

7 Renal failure 1 10110 Risk Ratio (M-H, Fixed, 95% CI) 0.80 [0.55, 1.17]

8 Renal dialysis 2 10338 Risk Ratio (M-H, Fixed, 95% CI) 0.70 [0.21, 2.32]

9 Liver failure 1 10110 Risk Ratio (M-H, Fixed, 95% CI) 0.78 [0.54, 1.11]

10 Coagulopathy 1 10110 Risk Ratio (M-H, Fixed, 95% CI) 0.85 [0.62, 1.16]

11 Cardiac arrest 1 10110 Risk Ratio (M-H, Fixed, 95% CI) 0.8 [0.21, 2.98]

12 Respiratory arrest 1 10110 Risk Ratio (M-H, Fixed, 95% CI) 2.5 [0.49, 12.88]

13 Any antihypertensive therapy 2 10795 Risk Ratio (M-H, Fixed, 95% CI) 0.97 [0.95, 0.99]

14 Rapid acting antihypertensives 2   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

14.1 Intravenous or intramuscular hy-
dralazine

2 10338 Risk Ratio (M-H, Fixed, 95% CI) 0.93 [0.86, 1.00]

14.2 Oral nifedipine 2 10276 Risk Ratio (M-H, Fixed, 95% CI) 0.93 [0.88, 0.99]

15 Progression from mild to severe pre-
eclampsia

2 357 Risk Ratio (M-H, Fixed, 95% CI) 0.91 [0.53, 1.55]

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

16.1 Absent or reduced tendon reflexes 2 10677 Risk Ratio (M-H, Fixed, 95% CI) 1.00 [0.70, 1.42]

16.2 Respiratory depression, or other res-
piratory problem

2 10677 Risk Ratio (M-H, Fixed, 95% CI) 1.98 [1.24, 3.15]

16.3 Respiratory depression and absent
tendon reflexes

3 10899 Risk Ratio (M-H, Fixed, 95% CI) 5.96 [0.72, 49.40]

17 Given calcium gluconate 2 10795 Risk Ratio (M-H, Fixed, 95% CI) 1.35 [0.63, 2.88]

18 Side effects 2   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

18.1 Feeling warm/flushed 2 10127 Risk Ratio (M-H, Fixed, 95% CI) 9.38 [7.74, 11.37]

18.2 Nausea and/or vomiting 1 9992 Risk Ratio (M-H, Fixed, 95% CI) 8.88 [5.46, 14.43]

18.3 Slurred speech 1 135 Risk Ratio (M-H, Fixed, 95% CI) 3.04 [0.13, 73.42]

18.4 Muscle weakness 1 9992 Risk Ratio (M-H, Fixed, 95% CI) 11.99 [5.22, 27.54]

18.5 Hypotension 1 9992 Risk Ratio (M-H, Fixed, 95% CI) 1.90 [1.11, 3.26]

18.6 Dizziness 1 9992 Risk Ratio (M-H, Fixed, 95% CI) 3.70 [1.84, 7.42]

18.7 Drowsiness or confusion 1 9992 Risk Ratio (M-H, Fixed, 95% CI) 2.22 [1.01, 4.87]

18.8 Headache 1 9992 Risk Ratio (M-H, Fixed, 95% CI) 2.12 [1.19, 3.76]
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Outcome or subgroup title No. of
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No. of
partici-
pants

Statistical method Effect size

18.9 Any reported side effects 1 9992 Risk Ratio (M-H, Fixed, 95% CI) 5.26 [4.59, 6.03]

19 Problems at injection site 1 9992 Risk Ratio (M-H, Fixed, 95% CI) 1.78 [1.52, 2.08]

19.1 Intramuscular injection 1 4553 Risk Ratio (M-H, Fixed, 95% CI) 1.49 [1.25, 1.79]

19.2 Intravenous injection 1 5439 Risk Ratio (M-H, Fixed, 95% CI) 3.05 [2.15, 4.32]

20 Placental abruption 2 8838 Risk Ratio (M-H, Fixed, 95% CI) 0.64 [0.50, 0.83]

21 Caesarean section 6 10096 Risk Ratio (M-H, Fixed, 95% CI) 1.05 [1.01, 1.10]

22 Induction of labour 1 8774 Risk Ratio (M-H, Fixed, 95% CI) 0.99 [0.94, 1.04]

23 Postpartum haemorrhage 2 8909 Risk Ratio (M-H, Fixed, 95% CI) 0.96 [0.88, 1.05]

24 Manual removal of retained placenta 1 8774 Risk Ratio (M-H, Fixed, 95% CI) 0.90 [0.72, 1.12]

25 In special care baby unit > 7 days 1 8260 Risk Ratio (M-H, Fixed, 95% CI) 1.02 [0.93, 1.11]

26 Outcome for the women 2 years after
the birth

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

26.1 Death after discharge from hospital 1 3359 Risk Ratio (M-H, Fixed, 95% CI) 1.79 [0.71, 4.53]

26.2 Morbidity potentially related to pre-
eclampsia

1 3375 Risk Ratio (M-H, Fixed, 95% CI) 0.84 [0.55, 1.26]

26.3 Hypertension 1 3375 Risk Ratio (M-H, Fixed, 95% CI) 0.78 [0.51, 1.20]

26.4 Stroke 1 3375 Risk Ratio (M-H, Fixed, 95% CI) 0.15 [0.01, 2.89]

26.5 Renal problems 1 3375 Risk Ratio (M-H, Fixed, 95% CI) 0.65 [0.21, 1.99]

26.6 Depression 1 3340 Risk Ratio (M-H, Fixed, 95% CI) 0.90 [0.66, 1.22]

27 Stillbirths and neonatal deaths 3 9961 Risk Ratio (M-H, Fixed, 95% CI) 1.04 [0.93, 1.15]

27.1 Severe pre-eclampsia 3 3341 Risk Ratio (M-H, Fixed, 95% CI) 1.02 [0.88, 1.18]

27.2 Not severe pre-eclampsia 1 6620 Risk Ratio (M-H, Fixed, 95% CI) 1.05 [0.91, 1.21]

28 Mortality for the fetus or infant (by
time of death)

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

28.1 Stillbirth 3 9961 Risk Ratio (M-H, Fixed, 95% CI) 0.99 [0.87, 1.12]

28.2 Perinatal death 2 9259 Risk Ratio (M-H, Fixed, 95% CI) 0.98 [0.88, 1.10]

28.3 Neonatal death 1 8260 Risk Ratio (M-H, Fixed, 95% CI) 1.16 [0.94, 1.42]

28.4 Infant death (from 28 days to 1 year) 1 8260 Risk Ratio (M-H, Fixed, 95% CI) 1.05 [0.52, 2.12]
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29 Death or in special care baby unit > 7
days

1 9024 Risk Ratio (M-H, Fixed, 95% CI) 1.02 [0.95, 1.08]

29.1 Severe pre-eclampsia 1 2404 Risk Ratio (M-H, Fixed, 95% CI) 0.93 [0.85, 1.02]

29.2 Not severe pre-eclampsia 1 6620 Risk Ratio (M-H, Fixed, 95% CI) 1.08 [0.99, 1.17]

30 Apgar score < 7 at 5 minutes 1 8260 Risk Ratio (M-H, Fixed, 95% CI) 1.02 [0.85, 1.22]

31 Intubated at place of birth 1 8260 Risk Ratio (M-H, Fixed, 95% CI) 1.01 [0.82, 1.24]

32 Admission to special care baby unit 1 8260 Risk Ratio (M-H, Fixed, 95% CI) 1.01 [0.96, 1.06]

33 Blood transfusion 1 8774 Risk Ratio (M-H, Fixed, 95% CI) 0.91 [0.77, 1.09]

34 Outcome for the children at 18 months
(corrected for gestation at birth)

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

34.1 Death after discharge 1 2895 Risk Ratio (M-H, Fixed, 95% CI) 1.02 [0.57, 1.84]

34.2 Blind 1 2895 Risk Ratio (M-H, Fixed, 95% CI) 1.02 [0.21, 5.06]

34.3 Deaf 1 2895 Risk Ratio (M-H, Fixed, 95% CI) 2.05 [0.19, 22.54]

34.4 Severe cerebral palsy 1 2895 Risk Ratio (M-H, Fixed, 95% CI) 0.34 [0.09, 1.26]

34.5 Developmental delay 1 2895 Risk Ratio (M-H, Fixed, 95% CI) 0.75 [0.35, 1.63]

34.6 Neurosensory disability 1 3283 Risk Ratio (M-H, Fixed, 95% CI) 0.77 [0.38, 1.58]

34.7 Death or neurosensory disability 1 3283 Risk Ratio (M-H, Fixed, 95% CI) 1.06 [0.90, 1.25]

 
 

Analysis 1.1.   Comparison 1 Magnesium sulphate versus none/placebo
(subgroups by severity of pre-eclampsia), Outcome 1 Maternal death.

Study or subgroup Magnesium Control Risk Ratio Weight Risk Ratio

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

1.1.1 Severe pre-eclampsia  

Magpie Trial 2002 5/1297 9/1345 41.26% 0.58[0.19,1.71]

South Africa 1998 0/345 1/340 7.05% 0.33[0.01,8.04]

Subtotal (95% CI) 1642 1685 48.31% 0.54[0.19,1.51]

Total events: 5 (Magnesium), 10 (Control)  

Heterogeneity: Tau2=0; Chi2=0.11, df=1(P=0.74); I2=0%  

Test for overall effect: Z=1.17(P=0.24)  

   

1.1.2 Not severe pre-eclampsia  

Magpie Trial 2002 6/3758 11/3710 51.69% 0.54[0.2,1.45]

Subtotal (95% CI) 3758 3710 51.69% 0.54[0.2,1.45]

Total events: 6 (Magnesium), 11 (Control)  

Favours magnesium 100.1 50.2 20.5 1 Favours control
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Study or subgroup Magnesium Control Risk Ratio Weight Risk Ratio

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

Heterogeneity: Not applicable  

Test for overall effect: Z=1.22(P=0.22)  

   

Total (95% CI) 5400 5395 100% 0.54[0.26,1.1]

Total events: 11 (Magnesium), 21 (Control)  

Heterogeneity: Tau2=0; Chi2=0.11, df=2(P=0.95); I2=0%  

Test for overall effect: Z=1.69(P=0.09)  

Test for subgroup differences: Not applicable  

Favours magnesium 100.1 50.2 20.5 1 Favours control

 
 

Analysis 1.2.   Comparison 1 Magnesium sulphate versus none/placebo
(subgroups by severity of pre-eclampsia), Outcome 2 Eclampsia.

Study or subgroup Magnesium Control Risk Difference Weight Risk Difference

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

1.2.1 Severe pre-eclampsia  

Magpie Trial 2002 15/1297 37/1345 23.08% -0.02[-0.03,-0.01]

South Africa 1994 1/112 0/116 1.99% 0.01[-0.02,0.03]

South Africa 1998 1/345 11/340 5.99% -0.03[-0.05,-0.01]

Subtotal (95% CI) 1754 1801 31.06% -0.02[-0.03,-0.01]

Total events: 17 (Magnesium), 48 (Control)  

Heterogeneity: Tau2=0; Chi2=5.99, df=2(P=0.05); I2=66.61%  

Test for overall effect: Z=3.77(P=0)  

   

1.2.2 Not severe pre-eclampsia  

Magpie Trial 2002 25/3758 59/3710 65.26% -0.01[-0.01,-0]

Taiwan 1995 0/34 0/30 0.56% 0[-0.06,0.06]

USA - Memphis 1997 1/67 0/68 1.18% 0.01[-0.03,0.06]

USA - Tennessee 2001 0/109 0/113 1.94% 0[-0.02,0.02]

Subtotal (95% CI) 3968 3921 68.94% -0.01[-0.01,-0]

Total events: 26 (Magnesium), 59 (Control)  

Heterogeneity: Tau2=0; Chi2=2.38, df=3(P=0.5); I2=0%  

Test for overall effect: Z=3.59(P=0)  

   

Total (95% CI) 5722 5722 100% -0.01[-0.02,-0.01]

Total events: 43 (Magnesium), 107 (Control)  

Heterogeneity: Tau2=0; Chi2=10.69, df=6(P=0.1); I2=43.86%  

Test for overall effect: Z=5.18(P<0.0001)  

Test for subgroup differences: Not applicable  

Favours magnesium 105-10 -5 0 Favours control

 
 

Analysis 1.3.   Comparison 1 Magnesium sulphate versus none/placebo
(subgroups by severity of pre-eclampsia), Outcome 3 Serious maternal morbidity.

Study or subgroup Magnesium Control Risk Ratio Weight Risk Ratio

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

1.3.1 Severe pre-eclampsia  

Favours magnesium 100.1 50.2 20.5 1 Favours control
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Study or subgroup Magnesium Control Risk Ratio Weight Risk Ratio

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

Magpie Trial 2002 89/1297 75/1345 40.39% 1.23[0.91,1.66]

Subtotal (95% CI) 1297 1345 40.39% 1.23[0.91,1.66]

Total events: 89 (Magnesium), 75 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.37(P=0.17)  

   

1.3.2 Not severe pre-eclampsia  

Magpie Trial 2002 107/3758 108/3710 59.61% 0.98[0.75,1.27]

USA - Tennessee 2001 0/109 0/113   Not estimable

Subtotal (95% CI) 3867 3823 59.61% 0.98[0.75,1.27]

Total events: 107 (Magnesium), 108 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.16(P=0.87)  

   

Total (95% CI) 5164 5168 100% 1.08[0.89,1.32]

Total events: 196 (Magnesium), 183 (Control)  

Heterogeneity: Tau2=0; Chi2=1.28, df=1(P=0.26); I2=22.04%  

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

Test for subgroup differences: Not applicable  

Favours magnesium 100.1 50.2 20.5 1 Favours control

 
 

Analysis 1.4.   Comparison 1 Magnesium sulphate versus none/
placebo (subgroups by severity of pre-eclampsia), Outcome 4 Stroke.

Study or subgroup Magnesium Control Risk Ratio Weight Risk Ratio

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

Magpie Trial 2002 3/5055 6/5055 100% 0.5[0.13,2]

   

Total (95% CI) 5055 5055 100% 0.5[0.13,2]

Total events: 3 (Magnesium), 6 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.98(P=0.33)  

Favours magnesium 100.1 50.2 20.5 1 Favours control

 
 

Analysis 1.5.   Comparison 1 Magnesium sulphate versus none/placebo
(subgroups by severity of pre-eclampsia), Outcome 5 Pulmonary oedema.

Study or subgroup Magnesium Placebo/no
magnesium

Risk Ratio Weight Risk Ratio

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

Magpie Trial 2002 32/5055 33/5055 97.11% 0.97[0.6,1.57]

South Africa 1994 1/112 1/116 2.89% 1.04[0.07,16.36]

USA - Tennessee 2001 0/109 0/113   Not estimable

   

Total (95% CI) 5276 5284 100% 0.97[0.6,1.57]

Total events: 33 (Magnesium), 34 (Placebo/no magnesium)  

Heterogeneity: Tau2=0; Chi2=0, df=1(P=0.96); I2=0%  

Favours magnesium 100.1 50.2 20.5 1 Favours placebo
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Study or subgroup Magnesium Placebo/no
magnesium

Risk Ratio Weight Risk Ratio

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

Test for overall effect: Z=0.12(P=0.91)  

Favours magnesium 100.1 50.2 20.5 1 Favours placebo

 
 

Analysis 1.6.   Comparison 1 Magnesium sulphate versus none/placebo
(subgroups by severity of pre-eclampsia), Outcome 6 Pneumonia.

Study or subgroup Magnesium Control Risk Ratio Weight Risk Ratio

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

Magpie Trial 2002 14/5055 6/5055 100% 2.33[0.9,6.07]

   

Total (95% CI) 5055 5055 100% 2.33[0.9,6.07]

Total events: 14 (Magnesium), 6 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.74(P=0.08)  

Favours magnesium 100.1 50.2 20.5 1 Favours control

 
 

Analysis 1.7.   Comparison 1 Magnesium sulphate versus none/placebo
(subgroups by severity of pre-eclampsia), Outcome 7 Renal failure.

Study or subgroup Magnesium Control Risk Ratio Weight Risk Ratio

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

Magpie Trial 2002 49/5055 61/5055 100% 0.8[0.55,1.17]

   

Total (95% CI) 5055 5055 100% 0.8[0.55,1.17]

Total events: 49 (Magnesium), 61 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.15(P=0.25)  

Favours magnesium 100.1 50.2 20.5 1 Favours control

 
 

Analysis 1.8.   Comparison 1 Magnesium sulphate versus none/placebo
(subgroups by severity of pre-eclampsia), Outcome 8 Renal dialysis.

Study or subgroup Magnesium Placebo/no
magnesium

Risk Ratio Weight Risk Ratio

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

Magpie Trial 2002 4/5055 5/5055 77.23% 0.8[0.21,2.98]

South Africa 1994 0/112 1/116 22.77% 0.35[0.01,8.38]

   

Total (95% CI) 5167 5171 100% 0.7[0.21,2.32]

Total events: 4 (Magnesium), 6 (Placebo/no magnesium)  

Heterogeneity: Tau2=0; Chi2=0.23, df=1(P=0.63); I2=0%  

Test for overall effect: Z=0.59(P=0.56)  

Favours magnesium 100.1 50.2 20.5 1 Favours placebo
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Analysis 1.9.   Comparison 1 Magnesium sulphate versus none/placebo
(subgroups by severity of pre-eclampsia), Outcome 9 Liver failure.

Study or subgroup Magnesium Control Risk Ratio Weight Risk Ratio

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

Magpie Trial 2002 52/5055 67/5055 100% 0.78[0.54,1.11]

   

Total (95% CI) 5055 5055 100% 0.78[0.54,1.11]

Total events: 52 (Magnesium), 67 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.38(P=0.17)  

Favours magnesium 100.1 50.2 20.5 1 Favours control

 
 

Analysis 1.10.   Comparison 1 Magnesium sulphate versus none/placebo
(subgroups by severity of pre-eclampsia), Outcome 10 Coagulopathy.

Study or subgroup Magnesium Control Risk Ratio Weight Risk Ratio

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

Magpie Trial 2002 73/5055 86/5055 100% 0.85[0.62,1.16]

   

Total (95% CI) 5055 5055 100% 0.85[0.62,1.16]

Total events: 73 (Magnesium), 86 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.04(P=0.3)  

Favours magnesium 100.1 50.2 20.5 1 Favours control

 
 

Analysis 1.11.   Comparison 1 Magnesium sulphate versus none/placebo
(subgroups by severity of pre-eclampsia), Outcome 11 Cardiac arrest.

Study or subgroup Magnesium Control Risk Ratio Weight Risk Ratio

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

Magpie Trial 2002 4/5055 5/5055 100% 0.8[0.21,2.98]

   

Total (95% CI) 5055 5055 100% 0.8[0.21,2.98]

Total events: 4 (Magnesium), 5 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.33(P=0.74)  

Favours magnesium 100.1 50.2 20.5 1 Favours control

 
 

Analysis 1.12.   Comparison 1 Magnesium sulphate versus none/placebo
(subgroups by severity of pre-eclampsia), Outcome 12 Respiratory arrest.

Study or subgroup Magnesium Control Risk Ratio Weight Risk Ratio

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

Magpie Trial 2002 5/5055 2/5055 100% 2.5[0.49,12.88]

   

Favours magnesium 100.1 50.2 20.5 1 Favours control
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Study or subgroup Magnesium Control Risk Ratio Weight Risk Ratio

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

Total (95% CI) 5055 5055 100% 2.5[0.49,12.88]

Total events: 5 (Magnesium), 2 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.1(P=0.27)  

Favours magnesium 100.1 50.2 20.5 1 Favours control

 
 

Analysis 1.13.   Comparison 1 Magnesium sulphate versus none/placebo (subgroups
by severity of pre-eclampsia), Outcome 13 Any antihypertensive therapy.

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

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

Magpie Trial 2002 3720/5055 3823/5055 93.66% 0.97[0.95,1]

South Africa 1998 244/345 257/340 6.34% 0.94[0.85,1.02]

   

Total (95% CI) 5400 5395 100% 0.97[0.95,0.99]

Total events: 3964 (Treatment), 4080 (Control)  

Heterogeneity: Tau2=0; Chi2=0.67, df=1(P=0.41); I2=0%  

Test for overall effect: Z=2.64(P=0.01)  

Favours magnesium 100.1 50.2 20.5 1 Favours control

 
 

Analysis 1.14.   Comparison 1 Magnesium sulphate versus none/placebo (subgroups
by severity of pre-eclampsia), Outcome 14 Rapid acting antihypertensives.

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

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

1.14.1 Intravenous or intramuscular hydralazine  

Magpie Trial 2002 977/5055 1040/5055 92.16% 0.94[0.87,1.02]

South Africa 1994 68/112 90/116 7.84% 0.78[0.65,0.94]

Subtotal (95% CI) 5167 5171 100% 0.93[0.86,1]

Total events: 1045 (Treatment), 1130 (Control)  

Heterogeneity: Tau2=0; Chi2=3.59, df=1(P=0.06); I2=72.12%  

Test for overall effect: Z=2.01(P=0.04)  

   

1.14.2 Oral nifedipine  

Magpie Trial 2002 1469/5055 1560/4993 98.64% 0.93[0.88,0.99]

South Africa 1994 27/112 22/116 1.36% 1.27[0.77,2.09]

Subtotal (95% CI) 5167 5109 100% 0.93[0.88,0.99]

Total events: 1496 (Treatment), 1582 (Control)  

Heterogeneity: Tau2=0; Chi2=1.48, df=1(P=0.22); I2=32.5%  

Test for overall effect: Z=2.24(P=0.03)  

Favours magnesium 100.1 50.2 20.5 1 Favours placebo
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Analysis 1.15.   Comparison 1 Magnesium sulphate versus none/placebo (subgroups by
severity of pre-eclampsia), Outcome 15 Progression from mild to severe pre-eclampsia.

Study or subgroup Magnesium Control Risk Ratio Weight Risk Ratio

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

USA - Memphis 1997 8/67 6/68 24.2% 1.35[0.5,3.69]

USA - Tennessee 2001 14/109 19/113 75.8% 0.76[0.4,1.45]

   

Total (95% CI) 176 181 100% 0.91[0.53,1.55]

Total events: 22 (Magnesium), 25 (Control)  

Heterogeneity: Tau2=0; Chi2=0.89, df=1(P=0.35); I2=0%  

Test for overall effect: Z=0.36(P=0.72)  

Favours magnesium 100.1 50.2 20.5 1 Favours control

 
 

Analysis 1.16.   Comparison 1 Magnesium sulphate versus none/
placebo (subgroups by severity of pre-eclampsia), Outcome 16 Toxicity.

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

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

1.16.1 Absent or reduced tendon reflexes  

Magpie Trial 2002 59/4999 60/4993 99.17% 0.98[0.69,1.4]

South Africa 1998 1/345 0/340 0.83% 2.96[0.12,72.32]

Subtotal (95% CI) 5344 5333 100% 1[0.7,1.42]

Total events: 60 (Treatment), 60 (Control)  

Heterogeneity: Tau2=0; Chi2=0.45, df=1(P=0.5); I2=0%  

Test for overall effect: Z=0.01(P=0.99)  

   

1.16.2 Respiratory depression, or other respiratory problem  

Magpie Trial 2002 51/4999 26/4993 98.1% 1.96[1.22,3.14]

South Africa 1998 1/345 0/340 1.9% 2.96[0.12,72.32]

Subtotal (95% CI) 5344 5333 100% 1.98[1.24,3.15]

Total events: 52 (Treatment), 26 (Control)  

Heterogeneity: Tau2=0; Chi2=0.06, df=1(P=0.8); I2=0%  

Test for overall effect: Z=2.87(P=0)  

   

1.16.3 Respiratory depression and absent tendon reflexes  

Magpie Trial 2002 4/4999 0/4993 49.83% 8.99[0.48,166.92]

South Africa 1998 1/345 0/340 50.17% 2.96[0.12,72.32]

USA - Tennessee 2001 0/109 0/113   Not estimable

Subtotal (95% CI) 5453 5446 100% 5.96[0.72,49.4]

Total events: 5 (Treatment), 0 (Control)  

Heterogeneity: Tau2=0; Chi2=0.26, df=1(P=0.61); I2=0%  

Test for overall effect: Z=1.66(P=0.1)  

Favours magnesium 100.1 50.2 20.5 1 Favours placebo
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Analysis 1.17.   Comparison 1 Magnesium sulphate versus none/placebo
(subgroups by severity of pre-eclampsia), Outcome 17 Given calcium gluconate.

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

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

Magpie Trial 2002 14/5055 11/5055 95.62% 1.27[0.58,2.8]

South Africa 1998 1/345 0/340 4.38% 2.96[0.12,72.32]

   

Total (95% CI) 5400 5395 100% 1.35[0.63,2.88]

Total events: 15 (Treatment), 11 (Control)  

Heterogeneity: Tau2=0; Chi2=0.25, df=1(P=0.62); I2=0%  

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

Favours magnesium 100.1 50.2 20.5 1 Favours placebo

 
 

Analysis 1.18.   Comparison 1 Magnesium sulphate versus none/placebo
(subgroups by severity of pre-eclampsia), Outcome 18 Side e<ects.

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

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

1.18.1 Feeling warm/flushed  

Magpie Trial 2002 987/4999 98/4993 89.17% 10.06[8.2,12.33]

USA - Memphis 1997 45/67 12/68 10.83% 3.81[2.22,6.53]

Subtotal (95% CI) 5066 5061 100% 9.38[7.74,11.37]

Total events: 1032 (Treatment), 110 (Control)  

Heterogeneity: Tau2=0; Chi2=11.17, df=1(P=0); I2=91.05%  

Test for overall effect: Z=22.87(P<0.0001)  

   

1.18.2 Nausea and/or vomiting  

Magpie Trial 2002 160/4999 18/4993 100% 8.88[5.46,14.43]

Subtotal (95% CI) 4999 4993 100% 8.88[5.46,14.43]

Total events: 160 (Treatment), 18 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=8.81(P<0.0001)  

   

1.18.3 Slurred speech  

USA - Memphis 1997 1/67 0/68 100% 3.04[0.13,73.42]

Subtotal (95% CI) 67 68 100% 3.04[0.13,73.42]

Total events: 1 (Treatment), 0 (Control)  

Heterogeneity: Not applicable  

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

   

1.18.4 Muscle weakness  

Magpie Trial 2002 72/4999 6/4993 100% 11.99[5.22,27.54]

Subtotal (95% CI) 4999 4993 100% 11.99[5.22,27.54]

Total events: 72 (Treatment), 6 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=5.85(P<0.0001)  

   

1.18.5 Hypotension  

Magpie Trial 2002 38/4999 20/4993 100% 1.9[1.11,3.26]

Subtotal (95% CI) 4999 4993 100% 1.9[1.11,3.26]

Total events: 38 (Treatment), 20 (Control)  
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Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

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

Heterogeneity: Not applicable  

Test for overall effect: Z=2.33(P=0.02)  

   

1.18.6 Dizziness  

Magpie Trial 2002 37/4999 10/4993 100% 3.7[1.84,7.42]

Subtotal (95% CI) 4999 4993 100% 3.7[1.84,7.42]

Total events: 37 (Treatment), 10 (Control)  

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

Test for overall effect: Z=3.67(P=0)  

   

1.18.7 Drowsiness or confusion  

Magpie Trial 2002 20/4999 9/4993 100% 2.22[1.01,4.87]

Subtotal (95% CI) 4999 4993 100% 2.22[1.01,4.87]

Total events: 20 (Treatment), 9 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.99(P=0.05)  

   

1.18.8 Headache  

Magpie Trial 2002 36/4999 17/4993 100% 2.12[1.19,3.76]

Subtotal (95% CI) 4999 4993 100% 2.12[1.19,3.76]

Total events: 36 (Treatment), 17 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.55(P=0.01)  

   

1.18.9 Any reported side effects  

Magpie Trial 2002 1201/4999 228/4993 100% 5.26[4.59,6.03]

Subtotal (95% CI) 4999 4993 100% 5.26[4.59,6.03]

Total events: 1201 (Treatment), 228 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=23.92(P<0.0001)  

Favours magnesium 100.1 50.2 20.5 1 Favours placebo

 
 

Analysis 1.19.   Comparison 1 Magnesium sulphate versus none/placebo
(subgroups by severity of pre-eclampsia), Outcome 19 Problems at injection site.

Study or subgroup Magnesium Control Risk Ratio Weight Risk Ratio

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

1.19.1 Intramuscular injection  

Magpie Trial 2002 271/2280 181/2273 81.56% 1.49[1.25,1.79]

Subtotal (95% CI) 2280 2273 81.56% 1.49[1.25,1.79]

Total events: 271 (Magnesium), 181 (Control)  

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

Test for overall effect: Z=4.39(P<0.0001)  

   

1.19.2 Intravenous injection  

Magpie Trial 2002 125/2719 41/2720 18.44% 3.05[2.15,4.32]

Subtotal (95% CI) 2719 2720 18.44% 3.05[2.15,4.32]

Total events: 125 (Magnesium), 41 (Control)  

Heterogeneity: Not applicable  

Favours magnesium 100.1 50.2 20.5 1 Favours control
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Study or subgroup Magnesium Control Risk Ratio Weight Risk Ratio

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

Test for overall effect: Z=6.27(P<0.0001)  

   

Total (95% CI) 4999 4993 100% 1.78[1.52,2.08]

Total events: 396 (Magnesium), 222 (Control)  

Heterogeneity: Tau2=0; Chi2=12.88, df=1(P=0); I2=92.24%  

Test for overall effect: Z=7.15(P<0.0001)  

Test for subgroup differences: Not applicable  

Favours magnesium 100.1 50.2 20.5 1 Favours control

 
 

Analysis 1.20.   Comparison 1 Magnesium sulphate versus none/placebo
(subgroups by severity of pre-eclampsia), Outcome 20 Placental abruption.

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

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

Magpie Trial 2002 90/4415 141/4359 99.63% 0.63[0.49,0.82]

Taiwan 1995 2/34 0/30 0.37% 4.43[0.22,88.74]

   

Total (95% CI) 4449 4389 100% 0.64[0.5,0.83]

Total events: 92 (Treatment), 141 (Control)  

Heterogeneity: Tau2=0; Chi2=1.62, df=1(P=0.2); I2=38.13%  

Test for overall effect: Z=3.33(P=0)  

Favours magnesium 100.1 50.2 20.5 1 Favours placebo

 
 

Analysis 1.21.   Comparison 1 Magnesium sulphate versus none/placebo
(subgroups by severity of pre-eclampsia), Outcome 21 Caesarean section.

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

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

Magpie Trial 2002 2224/4415 2082/4359 88.06% 1.05[1.01,1.1]

South Africa 1994 59/112 56/116 2.31% 1.09[0.84,1.41]

South Africa 1998 173/345 165/340 6.98% 1.03[0.89,1.2]

Taiwan 1995 28/34 22/30 0.98% 1.12[0.86,1.47]

USA - Memphis 1997 11/67 14/68 0.58% 0.8[0.39,1.63]

USA - Tennessee 2001 30/100 27/110 1.08% 1.22[0.78,1.91]

   

Total (95% CI) 5073 5023 100% 1.05[1.01,1.1]

Total events: 2525 (Treatment), 2366 (Control)  

Heterogeneity: Tau2=0; Chi2=1.36, df=5(P=0.93); I2=0%  

Test for overall effect: Z=2.62(P=0.01)  

Favours magnesium 100.1 50.2 20.5 1 Favours control
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Analysis 1.22.   Comparison 1 Magnesium sulphate versus none/placebo
(subgroups by severity of pre-eclampsia), Outcome 22 Induction of labour.

Study or subgroup Magnesium Control Risk Ratio Weight Risk Ratio

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

Magpie Trial 2002 1892/4415 1892/4359 100% 0.99[0.94,1.04]

   

Total (95% CI) 4415 4359 100% 0.99[0.94,1.04]

Total events: 1892 (Magnesium), 1892 (Control)  

Heterogeneity: Not applicable  

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

Favours magnesium 100.1 50.2 20.5 1 Favours control

 
 

Analysis 1.23.   Comparison 1 Magnesium sulphate versus none/placebo
(subgroups by severity of pre-eclampsia), Outcome 23 Postpartum haemorrhage.

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

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

Magpie Trial 2002 750/4415 774/4359 99.87% 0.96[0.87,1.05]

USA - Memphis 1997 4/67 1/68 0.13% 4.06[0.47,35.38]

   

Total (95% CI) 4482 4427 100% 0.96[0.88,1.05]

Total events: 754 (Treatment), 775 (Control)  

Heterogeneity: Tau2=0; Chi2=1.71, df=1(P=0.19); I2=41.52%  

Test for overall effect: Z=0.86(P=0.39)  

  100.1 50.2 20.5 1  

 
 

Analysis 1.24.   Comparison 1 Magnesium sulphate versus none/placebo (subgroups
by severity of pre-eclampsia), Outcome 24 Manual removal of retained placenta.

Study or subgroup Magnesium Control Risk Ratio Weight Risk Ratio

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

Magpie Trial 2002 148/4415 162/4359 100% 0.9[0.72,1.12]

   

Total (95% CI) 4415 4359 100% 0.9[0.72,1.12]

Total events: 148 (Magnesium), 162 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.92(P=0.36)  

Favours magnesium 100.1 50.2 20.5 1 Favours control

 
 

Analysis 1.25.   Comparison 1 Magnesium sulphate versus none/placebo (subgroups
by severity of pre-eclampsia), Outcome 25 In special care baby unit > 7 days.

Study or subgroup Magnesium Control Risk Ratio Weight Risk Ratio

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

Magpie Trial 2002 810/4162 783/4098 100% 1.02[0.93,1.11]
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Study or subgroup Magnesium Control Risk Ratio Weight Risk Ratio

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

Total (95% CI) 4162 4098 100% 1.02[0.93,1.11]

Total events: 810 (Magnesium), 783 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.41(P=0.68)  

Favours magnesium 100.1 50.2 20.5 1 Favours control

 
 

Analysis 1.26.   Comparison 1 Magnesium sulphate versus none/placebo (subgroups by
severity of pre-eclampsia), Outcome 26 Outcome for the women 2 years a>er the birth.

Study or subgroup Magnesium
sulphate

Control Risk Ratio Weight Risk Ratio

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

1.26.1 Death after discharge from hospital  

Magpie Trial 2002 12/1644 7/1715 100% 1.79[0.71,4.53]

Subtotal (95% CI) 1644 1715 100% 1.79[0.71,4.53]

Total events: 12 (Magnesium sulphate), 7 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.23(P=0.22)  

   

1.26.2 Morbidity potentially related to pre-eclampsia  

Magpie Trial 2002 40/1650 50/1725 100% 0.84[0.55,1.26]

Subtotal (95% CI) 1650 1725 100% 0.84[0.55,1.26]

Total events: 40 (Magnesium sulphate), 50 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.85(P=0.39)  

   

1.26.3 Hypertension  

Magpie Trial 2002 35/1650 47/1725 100% 0.78[0.51,1.2]

Subtotal (95% CI) 1650 1725 100% 0.78[0.51,1.2]

Total events: 35 (Magnesium sulphate), 47 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.13(P=0.26)  

   

1.26.4 Stroke  

Magpie Trial 2002 0/1650 3/1725 100% 0.15[0.01,2.89]

Subtotal (95% CI) 1650 1725 100% 0.15[0.01,2.89]

Total events: 0 (Magnesium sulphate), 3 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.26(P=0.21)  

   

1.26.5 Renal problems  

Magpie Trial 2002 5/1650 8/1725 100% 0.65[0.21,1.99]

Subtotal (95% CI) 1650 1725 100% 0.65[0.21,1.99]

Total events: 5 (Magnesium sulphate), 8 (Control)  

Heterogeneity: Not applicable  

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

   

1.26.6 Depression  

Magpie Trial 2002 71/1632 83/1708 100% 0.9[0.66,1.22]
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Study or subgroup Magnesium
sulphate

Control Risk Ratio Weight Risk Ratio

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

Subtotal (95% CI) 1632 1708 100% 0.9[0.66,1.22]

Total events: 71 (Magnesium sulphate), 83 (Control)  

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

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

Favours magnesium 1000.01 100.1 1 Favours control

 
 

Analysis 1.27.   Comparison 1 Magnesium sulphate versus none/placebo (subgroups
by severity of pre-eclampsia), Outcome 27 Stillbirths and neonatal deaths.

Study or subgroup Magnesium Control Risk Ratio Weight Risk Ratio

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

1.27.1 Severe pre-eclampsia  

Magpie Trial 2002 234/1185 240/1219 38.7% 1[0.85,1.18]

South Africa 1994 20/117 25/118 4.07% 0.81[0.48,1.37]

South Africa 1998 38/348 28/354 4.54% 1.38[0.87,2.2]

Subtotal (95% CI) 1650 1691 47.31% 1.02[0.88,1.18]

Total events: 292 (Magnesium), 293 (Control)  

Heterogeneity: Tau2=0; Chi2=2.42, df=2(P=0.3); I2=17.48%  

Test for overall effect: Z=0.3(P=0.77)  

   

1.27.2 Not severe pre-eclampsia  

Magpie Trial 2002 342/3353 318/3267 52.69% 1.05[0.91,1.21]

Subtotal (95% CI) 3353 3267 52.69% 1.05[0.91,1.21]

Total events: 342 (Magnesium), 318 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.63(P=0.53)  

   

Total (95% CI) 5003 4958 100% 1.04[0.93,1.15]

Total events: 634 (Magnesium), 611 (Control)  

Heterogeneity: Tau2=0; Chi2=2.5, df=3(P=0.48); I2=0%  

Test for overall effect: Z=0.67(P=0.5)  

Test for subgroup differences: Not applicable  

Favours magnesium 50.2 20.5 1 Favours control

 
 

Analysis 1.28.   Comparison 1 Magnesium sulphate versus none/placebo (subgroups by
severity of pre-eclampsia), Outcome 28 Mortality for the fetus or infant (by time of death).

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

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

1.28.1 Stillbirth  

Magpie Trial 2002 373/4538 384/4486 90.25% 0.96[0.84,1.1]

South Africa 1994 13/117 14/118 3.26% 0.94[0.46,1.91]

South Africa 1998 38/348 28/354 6.49% 1.38[0.87,2.2]

Subtotal (95% CI) 5003 4958 100% 0.99[0.87,1.12]

Total events: 424 (Treatment), 426 (Control)  

Heterogeneity: Tau2=0; Chi2=2.18, df=2(P=0.34); I2=8.09%  

Favours magnesium 100.1 50.2 20.5 1 Favours control
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Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

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

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

   

1.28.2 Perinatal death  

Magpie Trial 2002 518/4538 516/4486 95.42% 0.99[0.88,1.11]

South Africa 1994 20/117 25/118 4.58% 0.81[0.48,1.37]

Subtotal (95% CI) 4655 4604 100% 0.98[0.88,1.1]

Total events: 538 (Treatment), 541 (Control)  

Heterogeneity: Tau2=0; Chi2=0.56, df=1(P=0.45); I2=0%  

Test for overall effect: Z=0.28(P=0.78)  

   

1.28.3 Neonatal death  

Magpie Trial 2002 187/4162 159/4098 100% 1.16[0.94,1.42]

Subtotal (95% CI) 4162 4098 100% 1.16[0.94,1.42]

Total events: 187 (Treatment), 159 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.39(P=0.16)  

   

1.28.4 Infant death (from 28 days to 1 year)  

Magpie Trial 2002 16/4162 15/4098 100% 1.05[0.52,2.12]

Subtotal (95% CI) 4162 4098 100% 1.05[0.52,2.12]

Total events: 16 (Treatment), 15 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.14(P=0.89)  

Favours magnesium 100.1 50.2 20.5 1 Favours control

 
 

Analysis 1.29.   Comparison 1 Magnesium sulphate versus none/placebo (subgroups
by severity of pre-eclampsia), Outcome 29 Death or in special care baby unit > 7 days.

Study or subgroup Magnesium Control Risk Ratio Weight Risk Ratio

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

1.29.1 Severe pre-eclampsia  

Magpie Trial 2002 492/1185 544/1219 41.12% 0.93[0.85,1.02]

Subtotal (95% CI) 1185 1219 41.12% 0.93[0.85,1.02]

Total events: 492 (Magnesium), 544 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.54(P=0.12)  

   

1.29.2 Not severe pre-eclampsia  

Magpie Trial 2002 838/3353 758/3267 58.88% 1.08[0.99,1.17]

Subtotal (95% CI) 3353 3267 58.88% 1.08[0.99,1.17]

Total events: 838 (Magnesium), 758 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.7(P=0.09)  

   

Total (95% CI) 4538 4486 100% 1.02[0.95,1.08]

Total events: 1330 (Magnesium), 1302 (Control)  

Heterogeneity: Tau2=0; Chi2=5.32, df=1(P=0.02); I2=81.21%  

Test for overall effect: Z=0.52(P=0.61)  

Test for subgroup differences: Not applicable  
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Analysis 1.30.   Comparison 1 Magnesium sulphate versus none/placebo
(subgroups by severity of pre-eclampsia), Outcome 30 Apgar score < 7 at 5 minutes.

Study or subgroup Magnesium Control Risk Ratio Weight Risk Ratio

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

Magpie Trial 2002 235/4162 227/4098 100% 1.02[0.85,1.22]

   

Total (95% CI) 4162 4098 100% 1.02[0.85,1.22]

Total events: 235 (Magnesium), 227 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.21(P=0.83)  

Favours magnesium 100.1 50.2 20.5 1 Favours control

 
 

Analysis 1.31.   Comparison 1 Magnesium sulphate versus none/placebo
(subgroups by severity of pre-eclampsia), Outcome 31 Intubated at place of birth.

Study or subgroup Magnesium Control Risk Ratio Weight Risk Ratio

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

Magpie Trial 2002 175/4162 171/4098 100% 1.01[0.82,1.24]

   

Total (95% CI) 4162 4098 100% 1.01[0.82,1.24]

Total events: 175 (Magnesium), 171 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.07(P=0.94)  

Favours magnesium 100.1 50.2 20.5 1 Favours control

 
 

Analysis 1.32.   Comparison 1 Magnesium sulphate versus none/placebo (subgroups
by severity of pre-eclampsia), Outcome 32 Admission to special care baby unit.

Study or subgroup Magnesium Control Risk Ratio Weight Risk Ratio

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

Magpie Trial 2002 1629/4162 1591/4098 100% 1.01[0.96,1.06]

   

Total (95% CI) 4162 4098 100% 1.01[0.96,1.06]

Total events: 1629 (Magnesium), 1591 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.29(P=0.77)  

Favours magnesium 100.1 50.2 20.5 1 Favours control

 
 

Analysis 1.33.   Comparison 1 Magnesium sulphate versus none/placebo
(subgroups by severity of pre-eclampsia), Outcome 33 Blood transfusion.

Study or subgroup Magnesium Control Risk Ratio Weight Risk Ratio

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

Magpie Trial 2002 224/4415 242/4359 100% 0.91[0.77,1.09]

Favours magnesium 100.1 50.2 20.5 1 Favours control
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Study or subgroup Magnesium Control Risk Ratio Weight Risk Ratio

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

   

Total (95% CI) 4415 4359 100% 0.91[0.77,1.09]

Total events: 224 (Magnesium), 242 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1(P=0.32)  

Favours magnesium 100.1 50.2 20.5 1 Favours control

 
 

Analysis 1.34.   Comparison 1 Magnesium sulphate versus none/placebo (subgroups by severity of
pre-eclampsia), Outcome 34 Outcome for the children at 18 months (corrected for gestation at birth).

Study or subgroup magnesium
sulphate

placebo Risk Ratio Weight Risk Ratio

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

1.34.1 Death after discharge  

Magpie Trial 2002 22/1431 22/1464 100% 1.02[0.57,1.84]

Subtotal (95% CI) 1431 1464 100% 1.02[0.57,1.84]

Total events: 22 (magnesium sulphate), 22 (placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.08(P=0.94)  

   

1.34.2 Blind  

Magpie Trial 2002 3/1431 3/1464 100% 1.02[0.21,5.06]

Subtotal (95% CI) 1431 1464 100% 1.02[0.21,5.06]

Total events: 3 (magnesium sulphate), 3 (placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.03(P=0.98)  

   

1.34.3 Deaf  

Magpie Trial 2002 2/1431 1/1464 100% 2.05[0.19,22.54]

Subtotal (95% CI) 1431 1464 100% 2.05[0.19,22.54]

Total events: 2 (magnesium sulphate), 1 (placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.58(P=0.56)  

   

1.34.4 Severe cerebral palsy  

Magpie Trial 2002 3/1431 9/1464 100% 0.34[0.09,1.26]

Subtotal (95% CI) 1431 1464 100% 0.34[0.09,1.26]

Total events: 3 (magnesium sulphate), 9 (placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.62(P=0.11)  

   

1.34.5 Developmental delay  

Magpie Trial 2002 11/1431 15/1464 100% 0.75[0.35,1.63]

Subtotal (95% CI) 1431 1464 100% 0.75[0.35,1.63]

Total events: 11 (magnesium sulphate), 15 (placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.73(P=0.47)  

   

1.34.6 Neurosensory disability  

Favours magnesium 1000.01 100.1 1 Favours control
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Study or subgroup magnesium
sulphate

placebo Risk Ratio Weight Risk Ratio

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

Magpie Trial 2002 13/1635 17/1648 100% 0.77[0.38,1.58]

Subtotal (95% CI) 1635 1648 100% 0.77[0.38,1.58]

Total events: 13 (magnesium sulphate), 17 (placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.71(P=0.48)  

   

1.34.7 Death or neurosensory disability  

Magpie Trial 2002 245/1635 233/1648 100% 1.06[0.9,1.25]

Subtotal (95% CI) 1635 1648 100% 1.06[0.9,1.25]

Total events: 245 (magnesium sulphate), 233 (placebo)  

Heterogeneity: Not applicable  

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

Favours magnesium 1000.01 100.1 1 Favours control

 
 

Comparison 2.   Magnesium sulphate versus none/placebo (subgroups by whether delivered at trial entry)

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Maternal death 2 10795 Risk Ratio (M-H, Fixed, 95% CI) 0.53 [0.26, 1.09]

1.1 Antepartum at trial entry 2 9460 Risk Ratio (M-H, Fixed, 95% CI) 0.56 [0.26, 1.19]

1.2 Postpartum at trial entry 1 1335 Risk Ratio (M-H, Fixed, 95% CI) 0.36 [0.04, 3.48]

2 Eclampsia 6 11444 Risk Ratio (M-H, Fixed, 95% CI) 0.41 [0.29, 0.58]

2.1 Antepartum at trial entry 6 10109 Risk Ratio (M-H, Fixed, 95% CI) 0.40 [0.27, 0.57]

2.2 Postpartum at trial entry 1 1335 Risk Ratio (M-H, Fixed, 95% CI) 0.54 [0.16, 1.80]

3 Serious maternal morbidity 1 10110 Risk Ratio (M-H, Fixed, 95% CI) 1.07 [0.88, 1.30]

3.1 Antepartum at trial entry 1 8775 Risk Ratio (M-H, Fixed, 95% CI) 1.08 [0.88, 1.33]

3.2 Postpartum at trial entry 1 1335 Risk Ratio (M-H, Fixed, 95% CI) 0.92 [0.48, 1.77]

 
 

Analysis 2.1.   Comparison 2 Magnesium sulphate versus none/placebo
(subgroups by whether delivered at trial entry), Outcome 1 Maternal death.

Study or subgroup Magnesium Control Risk Ratio Weight Risk Ratio

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

2.1.1 Antepartum at trial entry  

Magpie Trial 2002 10/4416 17/4359 79.61% 0.58[0.27,1.27]

South Africa 1998 0/345 1/340 7.03% 0.33[0.01,8.04]

Subtotal (95% CI) 4761 4699 86.64% 0.56[0.26,1.19]

Favours magnesium 100.1 50.2 20.5 1 Favours control
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Study or subgroup Magnesium Control Risk Ratio Weight Risk Ratio

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

Total events: 10 (Magnesium), 18 (Control)  

Heterogeneity: Tau2=0; Chi2=0.12, df=1(P=0.73); I2=0%  

Test for overall effect: Z=1.5(P=0.13)  

   

2.1.2 Postpartum at trial entry  

Magpie Trial 2002 1/639 3/696 13.36% 0.36[0.04,3.48]

Subtotal (95% CI) 639 696 13.36% 0.36[0.04,3.48]

Total events: 1 (Magnesium), 3 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.88(P=0.38)  

   

Total (95% CI) 5400 5395 100% 0.53[0.26,1.09]

Total events: 11 (Magnesium), 21 (Control)  

Heterogeneity: Tau2=0; Chi2=0.24, df=2(P=0.88); I2=0%  

Test for overall effect: Z=1.72(P=0.09)  

Test for subgroup differences: Not applicable  

Favours magnesium 100.1 50.2 20.5 1 Favours control

 
 

Analysis 2.2.   Comparison 2 Magnesium sulphate versus none/placebo
(subgroups by whether delivered at trial entry), Outcome 2 Eclampsia.

Study or subgroup Magnesium Control Risk Ratio Weight Risk Ratio

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

2.2.1 Antepartum at trial entry  

Magpie Trial 2002 36/4416 88/4359 81.79% 0.4[0.27,0.59]

South Africa 1994 1/112 0/116 0.45% 3.11[0.13,75.46]

South Africa 1998 1/345 11/340 10.23% 0.09[0.01,0.69]

Taiwan 1995 0/34 0/30   Not estimable

USA - Memphis 1997 1/67 0/68 0.46% 3.04[0.13,73.42]

USA - Tennessee 2001 0/109 0/113   Not estimable

Subtotal (95% CI) 5083 5026 92.93% 0.4[0.27,0.57]

Total events: 39 (Magnesium), 99 (Control)  

Heterogeneity: Tau2=0; Chi2=5.23, df=3(P=0.16); I2=42.59%  

Test for overall effect: Z=4.99(P<0.0001)  

   

2.2.2 Postpartum at trial entry  

Magpie Trial 2002 4/639 8/696 7.07% 0.54[0.16,1.8]

Subtotal (95% CI) 639 696 7.07% 0.54[0.16,1.8]

Total events: 4 (Magnesium), 8 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1(P=0.32)  

   

Total (95% CI) 5722 5722 100% 0.41[0.29,0.58]

Total events: 43 (Magnesium), 107 (Control)  

Heterogeneity: Tau2=0; Chi2=5.44, df=4(P=0.25); I2=26.45%  

Test for overall effect: Z=5.07(P<0.0001)  

Test for subgroup differences: Not applicable  

Favours magnesium 100.1 50.2 20.5 1 Favours control
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Analysis 2.3.   Comparison 2 Magnesium sulphate versus none/placebo (subgroups
by whether delivered at trial entry), Outcome 3 Serious maternal morbidity.

Study or subgroup Magnesium Control Risk Ratio Weight Risk Ratio

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

2.3.1 Antepartum at trial entry  

Magpie Trial 2002 180/4416 164/4359 90.07% 1.08[0.88,1.33]

Subtotal (95% CI) 4416 4359 90.07% 1.08[0.88,1.33]

Total events: 180 (Magnesium), 164 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.76(P=0.45)  

   

2.3.2 Postpartum at trial entry  

Magpie Trial 2002 16/639 19/696 9.93% 0.92[0.48,1.77]

Subtotal (95% CI) 639 696 9.93% 0.92[0.48,1.77]

Total events: 16 (Magnesium), 19 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.26(P=0.8)  

   

Total (95% CI) 5055 5055 100% 1.07[0.88,1.3]

Total events: 196 (Magnesium), 183 (Control)  

Heterogeneity: Tau2=0; Chi2=0.22, df=1(P=0.64); I2=0%  

Test for overall effect: Z=0.64(P=0.52)  

Test for subgroup differences: Not applicable  

Favours magnesium 100.1 50.2 20.5 1 Favours control

 
 

Comparison 3.   Magnesium sulphate versus none/placebo (subgroups by gestation at trial entry)

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Maternal death 2 9460 Risk Ratio (M-H, Fixed, 95% CI) 0.56 [0.26, 1.20]

1.1 < 34 weeks 1 2412 Risk Ratio (M-H, Fixed, 95% CI) 0.63 [0.21, 1.91]

1.2 >/= 34 weeks 1 6363 Risk Ratio (M-H, Fixed, 95% CI) 0.55 [0.18, 1.63]

1.3 Gestation not specified 1 685 Risk Ratio (M-H, Fixed, 95% CI) 0.33 [0.01, 8.04]

2 Eclampsia 6 10109 Risk Ratio (M-H, Fixed, 95% CI) 0.40 [0.27, 0.57]

2.1 < 34 weeks 1 2412 Risk Ratio (M-H, Fixed, 95% CI) 0.54 [0.28, 1.06]

2.2 >/= 34 weeks 2 6498 Risk Ratio (M-H, Fixed, 95% CI) 0.37 [0.24, 0.59]

2.3 Gestation not specified 4 1199 Risk Ratio (M-H, Fixed, 95% CI) 0.22 [0.06, 0.84]

3 Serious maternal morbidity 1 8775 Risk Ratio (M-H, Fixed, 95% CI) 1.09 [0.89, 1.34]

3.1 < 34 weeks 1 2412 Risk Ratio (M-H, Fixed, 95% CI) 0.90 [0.68, 1.18]

3.2 >/= 34 weeks 1 6363 Risk Ratio (M-H, Fixed, 95% CI) 1.36 [1.00, 1.86]
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Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

3.3 Gestation not specified 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

4 Stillbirths and neonatal deaths 3 9961 Risk Ratio (M-H, Fixed, 95% CI) 1.04 [0.94, 1.14]

4.1 < 34 weeks 1 2443 Risk Ratio (M-H, Fixed, 95% CI) 1.02 [0.92, 1.14]

4.2 >/= 34 weeks 1 6581 Risk Ratio (M-H, Fixed, 95% CI) 1.06 [0.85, 1.33]

4.3 Gestation not specified 2 937 Risk Ratio (M-H, Fixed, 95% CI) 1.11 [0.78, 1.57]

5 Death or in special care baby unit
> 7 days

1 9024 Risk Ratio (M-H, Fixed, 95% CI) 1.02 [0.97, 1.07]

5.1 < 34 weeks 1 2443 Risk Ratio (M-H, Fixed, 95% CI) 1.02 [0.97, 1.07]

5.2 >/= 34 weeks 1 6581 Risk Ratio (M-H, Fixed, 95% CI) 1.03 [0.90, 1.17]

5.3 Gestation not specified 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

 
 

Analysis 3.1.   Comparison 3 Magnesium sulphate versus none/placebo
(subgroups by gestation at trial entry), Outcome 1 Maternal death.

Study or subgroup Magnesium Control Risk Ratio Weight Risk Ratio

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

3.1.1 < 34 weeks  

Magpie Trial 2002 5/1206 8/1206 43.03% 0.63[0.21,1.91]

Subtotal (95% CI) 1206 1206 43.03% 0.63[0.21,1.91]

Total events: 5 (Magnesium), 8 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.83(P=0.41)  

   

3.1.2 >/= 34 weeks  

Magpie Trial 2002 5/3210 9/3153 48.84% 0.55[0.18,1.63]

Subtotal (95% CI) 3210 3153 48.84% 0.55[0.18,1.63]

Total events: 5 (Magnesium), 9 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.09(P=0.28)  

   

3.1.3 Gestation not specified  

South Africa 1998 0/345 1/340 8.13% 0.33[0.01,8.04]

Subtotal (95% CI) 345 340 8.13% 0.33[0.01,8.04]

Total events: 0 (Magnesium), 1 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.68(P=0.49)  

   

Total (95% CI) 4761 4699 100% 0.56[0.26,1.2]

Total events: 10 (Magnesium), 18 (Control)  

Heterogeneity: Tau2=0; Chi2=0.15, df=2(P=0.93); I2=0%  

Favours magnesium 100.1 50.2 20.5 1 Favours control
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Study or subgroup Magnesium Control Risk Ratio Weight Risk Ratio

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

Test for overall effect: Z=1.49(P=0.14)  

Test for subgroup differences: Not applicable  

Favours magnesium 100.1 50.2 20.5 1 Favours control

 
 

Analysis 3.2.   Comparison 3 Magnesium sulphate versus none/
placebo (subgroups by gestation at trial entry), Outcome 2 Eclampsia.

Study or subgroup Magnesium Control Risk Ratio Weight Risk Ratio

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

3.2.1 < 34 weeks  

Magpie Trial 2002 13/1206 24/1206 23.85% 0.54[0.28,1.06]

Subtotal (95% CI) 1206 1206 23.85% 0.54[0.28,1.06]

Total events: 13 (Magnesium), 24 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.79(P=0.07)  

   

3.2.2 >/= 34 weeks  

Magpie Trial 2002 23/3210 64/3153 64.16% 0.35[0.22,0.57]

USA - Memphis 1997 1/67 0/68 0.49% 3.04[0.13,73.42]

Subtotal (95% CI) 3277 3221 64.66% 0.37[0.24,0.59]

Total events: 24 (Magnesium), 64 (Control)  

Heterogeneity: Tau2=0; Chi2=1.72, df=1(P=0.19); I2=41.98%  

Test for overall effect: Z=4.17(P<0.0001)  

   

3.2.3 Gestation not specified  

South Africa 1994 1/112 0/116 0.49% 3.11[0.13,75.46]

South Africa 1998 1/345 11/340 11.01% 0.09[0.01,0.69]

Taiwan 1995 0/34 0/30   Not estimable

USA - Tennessee 2001 0/109 0/113   Not estimable

Subtotal (95% CI) 600 599 11.5% 0.22[0.06,0.84]

Total events: 2 (Magnesium), 11 (Control)  

Heterogeneity: Tau2=0; Chi2=3.39, df=1(P=0.07); I2=70.53%  

Test for overall effect: Z=2.21(P=0.03)  

   

Total (95% CI) 5083 5026 100% 0.4[0.27,0.57]

Total events: 39 (Magnesium), 99 (Control)  

Heterogeneity: Tau2=0; Chi2=6.28, df=4(P=0.18); I2=36.31%  

Test for overall effect: Z=4.99(P<0.0001)  

Test for subgroup differences: Not applicable  

Favours magnesium 100.1 50.2 20.5 1 Favours control

 
 

Analysis 3.3.   Comparison 3 Magnesium sulphate versus none/placebo
(subgroups by gestation at trial entry), Outcome 3 Serious maternal morbidity.

Study or subgroup Magnesium Control Risk Ratio Weight Risk Ratio

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

3.3.1 < 34 weeks  

Favours magnesium 100.1 50.2 20.5 1 Favours control
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Study or subgroup Magnesium Control Risk Ratio Weight Risk Ratio

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

Magpie Trial 2002 87/1206 97/1206 58.93% 0.9[0.68,1.18]

Subtotal (95% CI) 1206 1206 58.93% 0.9[0.68,1.18]

Total events: 87 (Magnesium), 97 (Control)  

Heterogeneity: Not applicable  

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

   

3.3.2 >/= 34 weeks  

Magpie Trial 2002 93/3210 67/3153 41.07% 1.36[1,1.86]

Subtotal (95% CI) 3210 3153 41.07% 1.36[1,1.86]

Total events: 93 (Magnesium), 67 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.96(P=0.05)  

   

3.3.3 Gestation not specified  

Subtotal (95% CI) 0 0 Not estimable

Total events: 0 (Magnesium), 0 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

Total (95% CI) 4416 4359 100% 1.09[0.89,1.34]

Total events: 180 (Magnesium), 164 (Control)  

Heterogeneity: Tau2=0; Chi2=3.89, df=1(P=0.05); I2=74.26%  

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

Test for subgroup differences: Not applicable  

Favours magnesium 100.1 50.2 20.5 1 Favours control

 
 

Analysis 3.4.   Comparison 3 Magnesium sulphate versus none/placebo (subgroups
by gestation at trial entry), Outcome 4 Stillbirths and neonatal deaths.

Study or subgroup Magnesium Control Risk Ratio Weight Risk Ratio

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

3.4.1 < 34 weeks  

Magpie Trial 2002 425/1217 418/1226 68.23% 1.02[0.92,1.14]

Subtotal (95% CI) 1217 1226 68.23% 1.02[0.92,1.14]

Total events: 425 (Magnesium), 418 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.43(P=0.67)  

   

3.4.2 >/= 34 weeks  

Magpie Trial 2002 151/3321 140/3260 23.15% 1.06[0.85,1.33]

Subtotal (95% CI) 3321 3260 23.15% 1.06[0.85,1.33]

Total events: 151 (Magnesium), 140 (Control)  

Heterogeneity: Not applicable  

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

   

3.4.3 Gestation not specified  

South Africa 1994 20/117 25/118 4.08% 0.81[0.48,1.37]

South Africa 1998 38/348 28/354 4.55% 1.38[0.87,2.2]

Subtotal (95% CI) 465 472 8.63% 1.11[0.78,1.57]

Favours magnesium 100.1 50.2 20.5 1 Favours control
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Study or subgroup Magnesium Control Risk Ratio Weight Risk Ratio

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

Total events: 58 (Magnesium), 53 (Control)  

Heterogeneity: Tau2=0; Chi2=2.24, df=1(P=0.13); I2=55.32%  

Test for overall effect: Z=0.59(P=0.56)  

   

Total (95% CI) 5003 4958 100% 1.04[0.94,1.14]

Total events: 634 (Magnesium), 611 (Control)  

Heterogeneity: Tau2=0; Chi2=2.4, df=3(P=0.49); I2=0%  

Test for overall effect: Z=0.79(P=0.43)  

Test for subgroup differences: Not applicable  

Favours magnesium 100.1 50.2 20.5 1 Favours control

 
 

Analysis 3.5.   Comparison 3 Magnesium sulphate versus none/placebo (subgroups
by gestation at trial entry), Outcome 5 Death or in special care baby unit > 7 days.

Study or subgroup Magnesium Control Risk Ratio Weight Risk Ratio

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

3.5.1 < 34 weeks  

Magpie Trial 2002 915/1217 906/1226 69.31% 1.02[0.97,1.07]

Subtotal (95% CI) 1217 1226 69.31% 1.02[0.97,1.07]

Total events: 915 (Magnesium), 906 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.73(P=0.47)  

   

3.5.2 >/= 34 weeks  

Magpie Trial 2002 415/3321 396/3260 30.69% 1.03[0.9,1.17]

Subtotal (95% CI) 3321 3260 30.69% 1.03[0.9,1.17]

Total events: 415 (Magnesium), 396 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.43(P=0.67)  

   

3.5.3 Gestation not specified  

Subtotal (95% CI) 0 0 Not estimable

Total events: 0 (Magnesium), 0 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

Total (95% CI) 4538 4486 100% 1.02[0.97,1.07]

Total events: 1330 (Magnesium), 1302 (Control)  

Heterogeneity: Tau2=0; Chi2=0.03, df=1(P=0.85); I2=0%  

Test for overall effect: Z=0.79(P=0.43)  

Test for subgroup differences: Not applicable  

Favours magnesium 100.1 50.2 20.5 1 Favours control
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Comparison 4.   Magnesium sulphate versus none/placebo (subgroups by whether anticonvulsant before trial entry)

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Maternal death 2 10732 Risk Ratio (M-H, Fixed, 95% CI) 0.53 [0.26, 1.09]

1.1 Anticonvulsant before trial
entry

1 874 Risk Ratio (M-H, Fixed, 95% CI) 0.99 [0.20, 4.88]

1.2 No anticonvulsant before trial
entry

2 9858 Risk Ratio (M-H, Fixed, 95% CI) 0.46 [0.20, 1.03]

2 Eclampsia 6 11381 Risk Ratio (M-H, Fixed, 95% CI) 0.41 [0.29, 0.58]

2.1 Anticonvulsant before trial
entry

1 874 Risk Ratio (M-H, Fixed, 95% CI) 1.24 [0.49, 3.11]

2.2 No anticonvulsant before trial
entry

3 10086 Risk Ratio (M-H, Fixed, 95% CI) 0.33 [0.22, 0.48]

2.3 Unclear whether anticonvul-
sant before trial entry

3 421 Risk Ratio (M-H, Fixed, 95% CI) 3.04 [0.13, 73.42]

3 Serious maternal morbidity 1 10047 Risk Ratio (M-H, Fixed, 95% CI) 1.06 [0.87, 1.29]

3.1 Anticonvulsant before trial
entry

1 874 Risk Ratio (M-H, Fixed, 95% CI) 1.13 [0.69, 1.85]

3.2 No anticonvulsant before trial
entry

1 9173 Risk Ratio (M-H, Fixed, 95% CI) 1.05 [0.85, 1.30]

4 Stillbirths and neonatal deaths 3 9901 Risk Ratio (M-H, Fixed, 95% CI) 1.03 [0.93, 1.14]

4.1 Anticonvulsant before trial
entry

1 804 Risk Ratio (M-H, Fixed, 95% CI) 1.49 [1.11, 2.00]

4.2 No anticonvulsant before trial
entry

3 9097 Risk Ratio (M-H, Fixed, 95% CI) 0.98 [0.87, 1.09]

5 Death or in special care baby
unit > 7 days

1 8965 Risk Ratio (M-H, Fixed, 95% CI) 1.01 [0.95, 1.08]

5.1 Anticonvulsant before trial
entry

1 804 Risk Ratio (M-H, Fixed, 95% CI) 1.18 [1.00, 1.39]

5.2 No anticonvulsant before trial
entry

1 8161 Risk Ratio (M-H, Fixed, 95% CI) 0.99 [0.92, 1.06]
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Analysis 4.1.   Comparison 4 Magnesium sulphate versus none/placebo (subgroups
by whether anticonvulsant before trial entry), Outcome 1 Maternal death.

Study or subgroup Magnesium Control Risk Ratio Weight Risk Ratio

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

4.1.1 Anticonvulsant before trial entry  

Magpie Trial 2002 3/439 3/435 13.99% 0.99[0.2,4.88]

Subtotal (95% CI) 439 435 13.99% 0.99[0.2,4.88]

Total events: 3 (Magnesium), 3 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.01(P=0.99)  

   

4.1.2 No anticonvulsant before trial entry  

Magpie Trial 2002 8/4590 17/4583 78.99% 0.47[0.2,1.09]

South Africa 1998 0/345 1/340 7.02% 0.33[0.01,8.04]

Subtotal (95% CI) 4935 4923 86.01% 0.46[0.2,1.03]

Total events: 8 (Magnesium), 18 (Control)  

Heterogeneity: Tau2=0; Chi2=0.05, df=1(P=0.83); I2=0%  

Test for overall effect: Z=1.89(P=0.06)  

   

Total (95% CI) 5374 5358 100% 0.53[0.26,1.09]

Total events: 11 (Magnesium), 21 (Control)  

Heterogeneity: Tau2=0; Chi2=0.76, df=2(P=0.69); I2=0%  

Test for overall effect: Z=1.73(P=0.08)  

Test for subgroup differences: Not applicable  

Favours magnesium 100.1 50.2 20.5 1 Favours control

 
 

Analysis 4.2.   Comparison 4 Magnesium sulphate versus none/placebo
(subgroups by whether anticonvulsant before trial entry), Outcome 2 Eclampsia.

Study or subgroup Magnesium Control Risk Ratio Weight Risk Ratio

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

4.2.1 Anticonvulsant before trial entry  

Magpie Trial 2002 10/439 8/435 7.43% 1.24[0.49,3.11]

Subtotal (95% CI) 439 435 7.43% 1.24[0.49,3.11]

Total events: 10 (Magnesium), 8 (Control)  

Heterogeneity: Not applicable  

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

   

4.2.2 No anticonvulsant before trial entry  

Magpie Trial 2002 30/4590 88/4583 81.41% 0.34[0.23,0.51]

South Africa 1994 1/112 0/116 0.45% 3.11[0.13,75.46]

South Africa 1998 1/345 11/340 10.24% 0.09[0.01,0.69]

Subtotal (95% CI) 5047 5039 92.11% 0.33[0.22,0.48]

Total events: 32 (Magnesium), 99 (Control)  

Heterogeneity: Tau2=0; Chi2=3.5, df=2(P=0.17); I2=42.81%  

Test for overall effect: Z=5.58(P<0.0001)  

   

4.2.3 Unclear whether anticonvulsant before trial entry  

Taiwan 1995 0/34 0/30   Not estimable

USA - Memphis 1997 1/67 0/68 0.46% 3.04[0.13,73.42]

USA - Tennessee 2001 0/109 0/113   Not estimable

Favours magnesium 100.1 50.2 20.5 1 Favours control
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Study or subgroup Magnesium Control Risk Ratio Weight Risk Ratio

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

Subtotal (95% CI) 210 211 0.46% 3.04[0.13,73.42]

Total events: 1 (Magnesium), 0 (Control)  

Heterogeneity: Not applicable  

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

   

Total (95% CI) 5696 5685 100% 0.41[0.29,0.58]

Total events: 43 (Magnesium), 107 (Control)  

Heterogeneity: Tau2=0; Chi2=11.55, df=4(P=0.02); I2=65.37%  

Test for overall effect: Z=5.06(P<0.0001)  

Test for subgroup differences: Not applicable  

Favours magnesium 100.1 50.2 20.5 1 Favours control

 
 

Analysis 4.3.   Comparison 4 Magnesium sulphate versus none/placebo (subgroups by
whether anticonvulsant before trial entry), Outcome 3 Serious maternal morbidity.

Study or subgroup Magnesium Control Risk Ratio Weight Risk Ratio

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

4.3.1 Anticonvulsant before trial entry  

Magpie Trial 2002 32/439 28/435 15.35% 1.13[0.69,1.85]

Subtotal (95% CI) 439 435 15.35% 1.13[0.69,1.85]

Total events: 32 (Magnesium), 28 (Control)  

Heterogeneity: Not applicable  

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

   

4.3.2 No anticonvulsant before trial entry  

Magpie Trial 2002 163/4590 155/4583 84.65% 1.05[0.85,1.3]

Subtotal (95% CI) 4590 4583 84.65% 1.05[0.85,1.3]

Total events: 163 (Magnesium), 155 (Control)  

Heterogeneity: Not applicable  

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

   

Total (95% CI) 5029 5018 100% 1.06[0.87,1.29]

Total events: 195 (Magnesium), 183 (Control)  

Heterogeneity: Tau2=0; Chi2=0.08, df=1(P=0.78); I2=0%  

Test for overall effect: Z=0.6(P=0.55)  

Test for subgroup differences: Not applicable  

Favours magnesium 100.1 50.2 20.5 1 Favours control

 
 

Analysis 4.4.   Comparison 4 Magnesium sulphate versus none/placebo (subgroups by
whether anticonvulsant before trial entry), Outcome 4 Stillbirths and neonatal deaths.

Study or subgroup Magnesium Control Risk Ratio Weight Risk Ratio

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

4.4.1 Anticonvulsant before trial entry  

Magpie Trial 2002 92/408 60/396 10.02% 1.49[1.11,2]

Subtotal (95% CI) 408 396 10.02% 1.49[1.11,2]

Total events: 92 (Magnesium), 60 (Control)  

Favours magnesium 100.1 50.2 20.5 1 Favours control
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Study or subgroup Magnesium Control Risk Ratio Weight Risk Ratio

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

Heterogeneity: Not applicable  

Test for overall effect: Z=2.65(P=0.01)  

   

4.4.2 No anticonvulsant before trial entry  

Magpie Trial 2002 478/4105 491/4055 81.31% 0.96[0.85,1.08]

South Africa 1994 20/117 25/118 4.1% 0.81[0.48,1.37]

South Africa 1998 38/348 28/354 4.57% 1.38[0.87,2.2]

Subtotal (95% CI) 4570 4527 89.98% 0.98[0.87,1.09]

Total events: 536 (Magnesium), 544 (Control)  

Heterogeneity: Tau2=0; Chi2=2.69, df=2(P=0.26); I2=25.68%  

Test for overall effect: Z=0.43(P=0.67)  

   

Total (95% CI) 4978 4923 100% 1.03[0.93,1.14]

Total events: 628 (Magnesium), 604 (Control)  

Heterogeneity: Tau2=0; Chi2=9.64, df=3(P=0.02); I2=68.87%  

Test for overall effect: Z=0.5(P=0.61)  

Test for subgroup differences: Not applicable  

Favours magnesium 100.1 50.2 20.5 1 Favours control

 
 

Analysis 4.5.   Comparison 4 Magnesium sulphate versus none/placebo (subgroups by whether
anticonvulsant before trial entry), Outcome 5 Death or in special care baby unit > 7 days.

Study or subgroup Magnesium Control Risk Ratio Weight Risk Ratio

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

4.5.1 Anticonvulsant before trial entry  

Magpie Trial 2002 181/408 149/396 11.66% 1.18[1,1.39]

Subtotal (95% CI) 408 396 11.66% 1.18[1,1.39]

Total events: 181 (Magnesium), 149 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.93(P=0.05)  

   

4.5.2 No anticonvulsant before trial entry  

Magpie Trial 2002 1139/4105 1139/4056 88.34% 0.99[0.92,1.06]

Subtotal (95% CI) 4105 4056 88.34% 0.99[0.92,1.06]

Total events: 1139 (Magnesium), 1139 (Control)  

Heterogeneity: Not applicable  

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

   

Total (95% CI) 4513 4452 100% 1.01[0.95,1.08]

Total events: 1320 (Magnesium), 1288 (Control)  

Heterogeneity: Tau2=0; Chi2=3.68, df=1(P=0.06); I2=72.8%  

Test for overall effect: Z=0.31(P=0.75)  

Test for subgroup differences: Not applicable  

Favours magnesium 100.1 50.2 20.5 1 Favours control
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Comparison 5.   Magnesium sulphate versus none/placebo (subgroups by dose and route of administration for
maintenance therapy)

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Maternal death 2 10795 Risk Ratio (M-H, Fixed, 95% CI) 0.53 [0.26, 1.09]

1.1 Intramuscular maintenance
regimen

1 4593 Risk Ratio (M-H, Fixed, 95% CI) 0.61 [0.25, 1.48]

1.2 Intravenous maintenance regi-
men - 1 g/hour

2 6202 Risk Ratio (M-H, Fixed, 95% CI) 0.41 [0.12, 1.43]

1.3 Intravenous maintenance regi-
men - 2 g/hour

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

2 Eclampsia 6 11444 Risk Ratio (M-H, Fixed, 95% CI) 0.41 [0.29, 0.58]

2.1 Intramuscular maintenance
regimen

2 4821 Risk Ratio (M-H, Fixed, 95% CI) 0.39 [0.24, 0.65]

2.2 Intravenous maintenance regi-
men - 1 g/hour

3 6266 Risk Ratio (M-H, Fixed, 95% CI) 0.40 [0.24, 0.66]

2.3 Intravenous maintenance regi-
men - 2 g/hour

2 357 Risk Ratio (M-H, Fixed, 95% CI) 3.04 [0.13, 73.42]

3 Stillbirths and neonatal deaths 3 9961 Risk Ratio (M-H, Fixed, 95% CI) 1.03 [0.93, 1.14]

3.1 Intramuscular maintenance
regimen

2 4565 Risk Ratio (M-H, Fixed, 95% CI) 1.01 [0.89, 1.15]

3.2 Intravenous maintenance regi-
men - 1 g/hour

2 5396 Risk Ratio (M-H, Fixed, 95% CI) 1.07 [0.89, 1.27]

3.3 Intravenous maintenance regi-
men - 2 g/hour

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

4 Any reported side effects 2 10127 Risk Ratio (M-H, Fixed, 95% CI) 5.16 [4.52, 5.89]

4.1 Intramuscular maintenance
regimen

1 4553 Risk Ratio (M-H, Fixed, 95% CI) 5.84 [4.80, 7.09]

4.2 Intravenous maintenance regi-
men - 1 g/hour

1 5439 Risk Ratio (M-H, Fixed, 95% CI) 4.67 [3.86, 5.66]

4.3 Intravenous maintenance regi-
men - 2 g/hour

1 135 Risk Ratio (M-H, Fixed, 95% CI) 3.81 [2.22, 6.53]
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Analysis 5.1.   Comparison 5 Magnesium sulphate versus none/placebo (subgroups by
dose and route of administration for maintenance therapy), Outcome 1 Maternal death.

Study or subgroup Magnesium Control Risk Ratio Weight Risk Ratio

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

5.1.1 Intramuscular maintenance regimen  

Magpie Trial 2002 8/2301 13/2292 60.51% 0.61[0.25,1.48]

Subtotal (95% CI) 2301 2292 60.51% 0.61[0.25,1.48]

Total events: 8 (Magnesium), 13 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.09(P=0.28)  

   

5.1.2 Intravenous maintenance regimen - 1 g/hour  

Magpie Trial 2002 3/2754 7/2763 32.47% 0.43[0.11,1.66]

South Africa 1998 0/345 1/340 7.02% 0.33[0.01,8.04]

Subtotal (95% CI) 3099 3103 39.49% 0.41[0.12,1.43]

Total events: 3 (Magnesium), 8 (Control)  

Heterogeneity: Tau2=0; Chi2=0.02, df=1(P=0.88); I2=0%  

Test for overall effect: Z=1.4(P=0.16)  

   

5.1.3 Intravenous maintenance regimen - 2 g/hour  

Subtotal (95% CI) 0 0 Not estimable

Total events: 0 (Magnesium), 0 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

Total (95% CI) 5400 5395 100% 0.53[0.26,1.09]

Total events: 11 (Magnesium), 21 (Control)  

Heterogeneity: Tau2=0; Chi2=0.28, df=2(P=0.87); I2=0%  

Test for overall effect: Z=1.72(P=0.09)  

Test for subgroup differences: Not applicable  

Favours magnesium 100.1 50.2 20.5 1 Favours control

 
 

Analysis 5.2.   Comparison 5 Magnesium sulphate versus none/placebo (subgroups by
dose and route of administration for maintenance therapy), Outcome 2 Eclampsia.

Study or subgroup Magnesium Control Risk Ratio Weight Risk Ratio

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

5.2.1 Intramuscular maintenance regimen  

Magpie Trial 2002 20/2301 54/2292 50.05% 0.37[0.22,0.61]

South Africa 1994 1/112 0/116 0.45% 3.11[0.13,75.46]

Subtotal (95% CI) 2413 2408 50.5% 0.39[0.24,0.65]

Total events: 21 (Magnesium), 54 (Control)  

Heterogeneity: Tau2=0; Chi2=1.67, df=1(P=0.2); I2=40.22%  

Test for overall effect: Z=3.69(P=0)  

   

5.2.2 Intravenous maintenance regimen - 1 g/hour  

Magpie Trial 2002 20/2754 42/2763 38.79% 0.48[0.28,0.81]

South Africa 1998 1/345 11/340 10.25% 0.09[0.01,0.69]

Taiwan 1995 0/34 0/30   Not estimable

Subtotal (95% CI) 3133 3133 49.04% 0.4[0.24,0.66]

Total events: 21 (Magnesium), 53 (Control)  

Favours magnesium 100.1 50.2 20.5 1 Favours control
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Study or subgroup Magnesium Control Risk Ratio Weight Risk Ratio

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

Heterogeneity: Tau2=0; Chi2=2.51, df=1(P=0.11); I2=60.22%  

Test for overall effect: Z=3.61(P=0)  

   

5.2.3 Intravenous maintenance regimen - 2 g/hour  

USA - Memphis 1997 1/67 0/68 0.46% 3.04[0.13,73.42]

USA - Tennessee 2001 0/109 0/113   Not estimable

Subtotal (95% CI) 176 181 0.46% 3.04[0.13,73.42]

Total events: 1 (Magnesium), 0 (Control)  

Heterogeneity: Not applicable  

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

   

Total (95% CI) 5722 5722 100% 0.41[0.29,0.58]

Total events: 43 (Magnesium), 107 (Control)  

Heterogeneity: Tau2=0; Chi2=5.7, df=4(P=0.22); I2=29.81%  

Test for overall effect: Z=5.05(P<0.0001)  

Test for subgroup differences: Not applicable  

Favours magnesium 100.1 50.2 20.5 1 Favours control

 
 

Analysis 5.3.   Comparison 5 Magnesium sulphate versus none/placebo (subgroups by dose and
route of administration for maintenance therapy), Outcome 3 Stillbirths and neonatal deaths.

Study or subgroup Magnesium Control Risk Ratio Weight Risk Ratio

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

5.3.1 Intramuscular maintenance regimen  

Magpie Trial 2002 380/2171 368/2159 60.17% 1.03[0.9,1.17]

South Africa 1994 20/117 25/118 4.06% 0.81[0.48,1.37]

Subtotal (95% CI) 2288 2277 64.23% 1.01[0.89,1.15]

Total events: 400 (Magnesium), 393 (Control)  

Heterogeneity: Tau2=0; Chi2=0.75, df=1(P=0.39); I2=0%  

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

   

5.3.2 Intravenous maintenance regimen - 1 g/hour  

Magpie Trial 2002 197/2367 190/2327 31.24% 1.02[0.84,1.23]

South Africa 1998 38/348 28/354 4.53% 1.38[0.87,2.2]

Subtotal (95% CI) 2715 2681 35.77% 1.07[0.89,1.27]

Total events: 235 (Magnesium), 218 (Control)  

Heterogeneity: Tau2=0; Chi2=1.4, df=1(P=0.24); I2=28.47%  

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

   

5.3.3 Intravenous maintenance regimen - 2 g/hour  

Subtotal (95% CI) 0 0 Not estimable

Total events: 0 (Magnesium), 0 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

Total (95% CI) 5003 4958 100% 1.03[0.93,1.14]

Total events: 635 (Magnesium), 611 (Control)  

Heterogeneity: Tau2=0; Chi2=2.35, df=3(P=0.5); I2=0%  

Test for overall effect: Z=0.59(P=0.55)  

Favours magnesium 100.1 50.2 20.5 1 Favours control
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Study or subgroup Magnesium Control Risk Ratio Weight Risk Ratio

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

Test for subgroup differences: Not applicable  

Favours magnesium 100.1 50.2 20.5 1 Favours control

 
 

Analysis 5.4.   Comparison 5 Magnesium sulphate versus none/placebo (subgroups by dose
and route of administration for maintenance therapy), Outcome 4 Any reported side e<ects.

Study or subgroup Magnesium Control Risk Ratio Weight Risk Ratio

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

5.4.1 Intramuscular maintenance regimen  

Magpie Trial 2002 638/2280 109/2273 45.48% 5.84[4.8,7.09]

Subtotal (95% CI) 2280 2273 45.48% 5.84[4.8,7.09]

Total events: 638 (Magnesium), 109 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=17.76(P<0.0001)  

   

5.4.2 Intravenous maintenance regimen - 1 g/hour  

Magpie Trial 2002 556/2719 119/2720 49.56% 4.67[3.86,5.66]

Subtotal (95% CI) 2719 2720 49.56% 4.67[3.86,5.66]

Total events: 556 (Magnesium), 119 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=15.85(P<0.0001)  

   

5.4.3 Intravenous maintenance regimen - 2 g/hour  

USA - Memphis 1997 45/67 12/68 4.96% 3.81[2.22,6.53]

Subtotal (95% CI) 67 68 4.96% 3.81[2.22,6.53]

Total events: 45 (Magnesium), 12 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=4.85(P<0.0001)  

   

Total (95% CI) 5066 5061 100% 5.16[4.52,5.89]

Total events: 1239 (Magnesium), 240 (Control)  

Heterogeneity: Tau2=0; Chi2=3.79, df=2(P=0.15); I2=47.18%  

Test for overall effect: Z=24.32(P<0.0001)  

Test for subgroup differences: Not applicable  

Favours magnesium 100.1 50.2 20.5 1 Favours control

 
 

Comparison 6.   Magnesium sulphate versus phenytoin

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Eclampsia 3 2291 Risk Ratio (M-H, Fixed, 95% CI) 0.08 [0.01, 0.60]

2 Complications of labour 1   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

2.1 Induction of labour 1 2138 Risk Ratio (M-H, Fixed, 95% CI) 0.93 [0.82, 1.05]
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Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

2.2 Augmentation of labour 1 2138 Risk Ratio (M-H, Fixed, 95% CI) 0.99 [0.88, 1.12]

3 Caesarean section 2 2192 Risk Ratio (M-H, Fixed, 95% CI) 1.21 [1.04, 1.40]

4 Mortality for the fetus or infant (by
time of death)

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

4.1 Stillbirth 1 2165 Risk Ratio (M-H, Fixed, 95% CI) 0.62 [0.27, 1.41]

4.2 Neonatal death 1 2165 Risk Ratio (M-H, Fixed, 95% CI) 0.26 [0.03, 2.31]

5 Infant morbidity 1   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

5.1 Low Apgar at 5 minutes 1 2141 Risk Ratio (M-H, Fixed, 95% CI) 0.58 [0.26, 1.30]

5.2 Admission to special care baby unit 1 2141 Risk Ratio (M-H, Fixed, 95% CI) 1.00 [0.63, 1.59]

 
 

Analysis 6.1.   Comparison 6 Magnesium sulphate versus phenytoin, Outcome 1 Eclampsia.

Study or subgroup Magnesium Phenytoin Risk Ratio Weight Risk Ratio

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

India 2008 0/25 2/25 19.53% 0.2[0.01,3.97]

USA - Maryland 1993 0/60 0/43   Not estimable

USA - Texas 1995 0/1049 10/1089 80.47% 0.05[0,0.84]

   

Total (95% CI) 1134 1157 100% 0.08[0.01,0.6]

Total events: 0 (Magnesium), 12 (Phenytoin)  

Heterogeneity: Tau2=0; Chi2=0.48, df=1(P=0.49); I2=0%  

Test for overall effect: Z=2.45(P=0.01)  

Favours magnesium 100.1 50.2 20.5 1 Favours phenytoin

 
 

Analysis 6.2.   Comparison 6 Magnesium sulphate versus phenytoin, Outcome 2 Complications of labour.

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

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

6.2.1 Induction of labour  

USA - Texas 1995 317/1049 354/1089 100% 0.93[0.82,1.05]

Subtotal (95% CI) 1049 1089 100% 0.93[0.82,1.05]

Total events: 317 (Treatment), 354 (Control)  

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

Test for overall effect: Z=1.14(P=0.25)  

   

6.2.2 Augmentation of labour  

USA - Texas 1995 352/1049 369/1089 100% 0.99[0.88,1.12]

Subtotal (95% CI) 1049 1089 100% 0.99[0.88,1.12]

Total events: 352 (Treatment), 369 (Control)  

Favours magneisum 100.1 50.2 20.5 1 Favours phenytoin
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Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

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

Heterogeneity: Not applicable  

Test for overall effect: Z=0.16(P=0.87)  

Favours magneisum 100.1 50.2 20.5 1 Favours phenytoin

 
 

Analysis 6.3.   Comparison 6 Magnesium sulphate versus phenytoin, Outcome 3 Caesarean section.

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

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

USA - Alabama 1995 8/28 8/26 3.39% 0.93[0.41,2.11]

USA - Texas 1995 283/1049 241/1089 96.61% 1.22[1.05,1.42]

   

Total (95% CI) 1077 1115 100% 1.21[1.04,1.4]

Total events: 291 (Treatment), 249 (Control)  

Heterogeneity: Tau2=0; Chi2=0.41, df=1(P=0.52); I2=0%  

Test for overall effect: Z=2.53(P=0.01)  

Favours magnesium 100.1 50.2 20.5 1 Favours placebo

 
 

Analysis 6.4.   Comparison 6 Magnesium sulphate versus phenytoin,
Outcome 4 Mortality for the fetus or infant (by time of death).

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

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

6.4.1 Stillbirth  

USA - Texas 1995 9/1064 15/1101 100% 0.62[0.27,1.41]

Subtotal (95% CI) 1064 1101 100% 0.62[0.27,1.41]

Total events: 9 (Treatment), 15 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.14(P=0.26)  

   

6.4.2 Neonatal death  

USA - Texas 1995 1/1064 4/1101 100% 0.26[0.03,2.31]

Subtotal (95% CI) 1064 1101 100% 0.26[0.03,2.31]

Total events: 1 (Treatment), 4 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.21(P=0.23)  

Favours magnesium 100.1 50.2 20.5 1 Favours phenytoin

 
 

Analysis 6.5.   Comparison 6 Magnesium sulphate versus phenytoin, Outcome 5 Infant morbidity.

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

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

6.5.1 Low Apgar at 5 minutes  

USA - Texas 1995 9/1055 16/1086 100% 0.58[0.26,1.3]

Subtotal (95% CI) 1055 1086 100% 0.58[0.26,1.3]

Favours magnesium 100.1 50.2 20.5 1 Favours placebo

Magnesium sulphate and other anticonvulsants for women with pre-eclampsia (Review)

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

68



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

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

Total events: 9 (Treatment), 16 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.32(P=0.19)  

   

6.5.2 Admission to special care baby unit  

USA - Texas 1995 34/1055 35/1086 100% 1[0.63,1.59]

Subtotal (95% CI) 1055 1086 100% 1[0.63,1.59]

Total events: 34 (Treatment), 35 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0(P=1)  

Favours magnesium 100.1 50.2 20.5 1 Favours placebo

 
 

Comparison 7.   Magnesium sulphate versus diazepam

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Eclampsia 2 66 Risk Ratio (M-H, Fixed, 95% CI) 3.0 [0.13, 69.31]

2 Caesarean section 2 66 Risk Ratio (M-H, Fixed, 95% CI) 0.98 [0.76, 1.27]

3 Stillbirths and neonatal deaths 1   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

3.1 Stillbirth 1 28 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

3.2 Serinatal death 1 28 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

 
 

Analysis 7.1.   Comparison 7 Magnesium sulphate versus diazepam, Outcome 1 Eclampsia.

Study or subgroup Magnesium Diazepam Risk Ratio Weight Risk Ratio

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

Malaysia 1994 0/10 0/18   Not estimable

Mexico 1992 1/19 0/19 100% 3[0.13,69.31]

   

Total (95% CI) 29 37 100% 3[0.13,69.31]

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

Heterogeneity: Not applicable  

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

Favours magnesium 100.1 50.2 20.5 1 Favours diazepam
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Analysis 7.2.   Comparison 7 Magnesium sulphate versus diazepam, Outcome 2 Caesarean section.

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

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

Malaysia 1994 7/10 9/18 26.32% 1.4[0.76,2.59]

Mexico 1992 15/19 18/19 73.68% 0.83[0.65,1.08]

   

Total (95% CI) 29 37 100% 0.98[0.76,1.27]

Total events: 22 (Treatment), 27 (Control)  

Heterogeneity: Tau2=0; Chi2=2.87, df=1(P=0.09); I2=65.19%  

Test for overall effect: Z=0.13(P=0.89)  

Favours magnesium 100.1 50.2 20.5 1 Favours diazepam

 
 

Analysis 7.3.   Comparison 7 Magnesium sulphate versus diazepam, Outcome 3 Stillbirths and neonatal deaths.

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

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

7.3.1 Stillbirth  

Malaysia 1994 0/10 0/18   Not estimable

Subtotal (95% CI) 10 18 Not estimable

Total events: 0 (Treatment), 0 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

7.3.2 Serinatal death  

Malaysia 1994 0/10 0/18   Not estimable

Subtotal (95% CI) 10 18 Not estimable

Total events: 0 (Treatment), 0 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Favours magnesium 100.1 50.2 20.5 1 Favours diazepam

 
 

Comparison 8.   Magnesium sulphate versus nimodipine

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Eclampsia 1 1650 Risk Ratio (M-H, Fixed, 95% CI) 0.33 [0.14, 0.77]

2 Stroke 1 1650 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

3 Coagulopathy 1 1650 Risk Ratio (M-H, Fixed, 95% CI) 0.59 [0.14, 2.47]

4 Respiratory problems 1 1650 Risk Ratio (M-H, Fixed, 95% CI) 3.61 [1.01, 12.91]

5 Cardiac failure 1 1650 Risk Ratio (M-H, Fixed, 95% CI) 4.93 [0.24, 102.49]

6 Respiratory depression 1 1650 Risk Ratio (M-H, Fixed, 95% CI) 3.61 [1.01, 12.91]

7 Antihypertensive drug 1 1650 Risk Ratio (M-H, Fixed, 95% CI) 1.19 [1.08, 1.31]
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Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

8 Oliguria 1 1650 Risk Ratio (M-H, Fixed, 95% CI) 1.15 [0.79, 1.68]

9 Side effects 1   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

9.1 Flushing 1 1650 Risk Ratio (M-H, Fixed, 95% CI) 4.47 [2.47, 8.09]

9.2 Nausea/vomiting 1 1650 Risk Ratio (M-H, Fixed, 95% CI) 1.17 [0.81, 1.69]

9.3 Headache 1 1650 Risk Ratio (M-H, Fixed, 95% CI) 0.94 [0.63, 1.40]

9.4 Hypotension 1 1650 Risk Ratio (M-H, Fixed, 95% CI) 1.38 [0.44, 4.33]

10 Placental abruption 1 1650 Risk Ratio (M-H, Fixed, 95% CI) 1.31 [0.46, 3.77]

11 Caesarean section 1 1650 Risk Ratio (M-H, Fixed, 95% CI) 1.03 [0.94, 1.13]

12 Postpartum haemorrhage 1 1650 Risk Ratio (M-H, Fixed, 95% CI) 2.46 [1.09, 5.56]

13 Respiratory distress syn-
drome

1 1564 Risk Ratio (M-H, Fixed, 95% CI) 1.23 [0.84, 1.81]

14 Neonatal hypotonia 1 1564 Risk Ratio (M-H, Fixed, 95% CI) 1.78 [0.91, 3.46]

15 Baby intubated 1 1564 Risk Ratio (M-H, Fixed, 95% CI) 1.37 [0.91, 2.05]

16 Neonatal hypotension 1 1564 Risk Ratio (M-H, Fixed, 95% CI) 0.32 [0.06, 1.58]

 
 

Analysis 8.1.   Comparison 8 Magnesium sulphate versus nimodipine, Outcome 1 Eclampsia.

Study or subgroup Magnesium Nimodipine Risk Ratio Weight Risk Ratio

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

Nimodipine SG 2003 7/831 21/819 100% 0.33[0.14,0.77]

   

Total (95% CI) 831 819 100% 0.33[0.14,0.77]

Total events: 7 (Magnesium), 21 (Nimodipine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.57(P=0.01)  

Favours magnesium 100.1 50.2 20.5 1 Favours nimodipine

 
 

Analysis 8.2.   Comparison 8 Magnesium sulphate versus nimodipine, Outcome 2 Stroke.

Study or subgroup magnesium nimodipine Risk Ratio Weight Risk Ratio

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

Nimodipine SG 2003 0/831 0/819   Not estimable

   

Total (95% CI) 831 819 Not estimable

Favours magneisum 100.1 50.2 20.5 1 Favours nimodipine
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Study or subgroup magnesium nimodipine Risk Ratio Weight Risk Ratio

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

Total events: 0 (magnesium), 0 (nimodipine)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Favours magneisum 100.1 50.2 20.5 1 Favours nimodipine

 
 

Analysis 8.3.   Comparison 8 Magnesium sulphate versus nimodipine, Outcome 3 Coagulopathy.

Study or subgroup Magnesium Nimodipine Risk Ratio Weight Risk Ratio

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

Nimodipine SG 2003 3/831 5/819 100% 0.59[0.14,2.47]

   

Total (95% CI) 831 819 100% 0.59[0.14,2.47]

Total events: 3 (Magnesium), 5 (Nimodipine)  

Heterogeneity: Not applicable  

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

Favours magnesium 100.1 50.2 20.5 1 Favours nimodipine

 
 

Analysis 8.4.   Comparison 8 Magnesium sulphate versus nimodipine, Outcome 4 Respiratory problems.

Study or subgroup Magnesium Nimodipine Risk Ratio Weight Risk Ratio

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

Nimodipine SG 2003 11/831 3/819 100% 3.61[1.01,12.91]

   

Total (95% CI) 831 819 100% 3.61[1.01,12.91]

Total events: 11 (Magnesium), 3 (Nimodipine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.98(P=0.05)  

Favours magneisum 100.1 50.2 20.5 1 Favours nimodipine

 
 

Analysis 8.5.   Comparison 8 Magnesium sulphate versus nimodipine, Outcome 5 Cardiac failure.

Study or subgroup Magnesium Nimodipine Risk Ratio Weight Risk Ratio

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

Nimodipine SG 2003 2/831 0/819 100% 4.93[0.24,102.49]

   

Total (95% CI) 831 819 100% 4.93[0.24,102.49]

Total events: 2 (Magnesium), 0 (Nimodipine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.03(P=0.3)  

Favours magneisum 100.1 50.2 20.5 1 Favours nimodipine
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Analysis 8.6.   Comparison 8 Magnesium sulphate versus nimodipine, Outcome 6 Respiratory depression.

Study or subgroup Magnesium Nimodipine Risk Ratio Weight Risk Ratio

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

Nimodipine SG 2003 11/831 3/819 100% 3.61[1.01,12.91]

   

Total (95% CI) 831 819 100% 3.61[1.01,12.91]

Total events: 11 (Magnesium), 3 (Nimodipine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.98(P=0.05)  

Favours magnesium 100.1 50.2 20.5 1 Favours nimodipine

 
 

Analysis 8.7.   Comparison 8 Magnesium sulphate versus nimodipine, Outcome 7 Antihypertensive drug.

Study or subgroup Magnesium Nimodipine Risk Ratio Weight Risk Ratio

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

Nimodipine SG 2003 451/831 374/819 100% 1.19[1.08,1.31]

   

Total (95% CI) 831 819 100% 1.19[1.08,1.31]

Total events: 451 (Magnesium), 374 (Nimodipine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=3.48(P=0)  

Favours magnesium 100.1 50.2 20.5 1 Favours nimodipine

 
 

Analysis 8.8.   Comparison 8 Magnesium sulphate versus nimodipine, Outcome 8 Oliguria.

Study or subgroup Magneisum Nimodipine Risk Ratio Weight Risk Ratio

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

Nimodipine SG 2003 55/831 47/819 100% 1.15[0.79,1.68]

   

Total (95% CI) 831 819 100% 1.15[0.79,1.68]

Total events: 55 (Magneisum), 47 (Nimodipine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.74(P=0.46)  

Favours magneisum 100.1 50.2 20.5 1 Favours nimodipine

 
 

Analysis 8.9.   Comparison 8 Magnesium sulphate versus nimodipine, Outcome 9 Side e<ects.

Study or subgroup Magneisum Nimodipine Risk Ratio Weight Risk Ratio

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

8.9.1 Flushing  

Nimodipine SG 2003 59/831 13/819 100% 4.47[2.47,8.09]

Subtotal (95% CI) 831 819 100% 4.47[2.47,8.09]

Total events: 59 (Magneisum), 13 (Nimodipine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=4.95(P<0.0001)  

   

Favours magnesium 100.1 50.2 20.5 1 Favours nimodipine
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Study or subgroup Magneisum Nimodipine Risk Ratio Weight Risk Ratio

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

8.9.2 Nausea/vomiting  

Nimodipine SG 2003 58/831 49/819 100% 1.17[0.81,1.69]

Subtotal (95% CI) 831 819 100% 1.17[0.81,1.69]

Total events: 58 (Magneisum), 49 (Nimodipine)  

Heterogeneity: Not applicable  

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

   

8.9.3 Headache  

Nimodipine SG 2003 45/831 47/819 100% 0.94[0.63,1.4]

Subtotal (95% CI) 831 819 100% 0.94[0.63,1.4]

Total events: 45 (Magneisum), 47 (Nimodipine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.29(P=0.77)  

   

8.9.4 Hypotension  

Nimodipine SG 2003 7/831 5/819 100% 1.38[0.44,4.33]

Subtotal (95% CI) 831 819 100% 1.38[0.44,4.33]

Total events: 7 (Magneisum), 5 (Nimodipine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.55(P=0.58)  

Favours magnesium 100.1 50.2 20.5 1 Favours nimodipine

 
 

Analysis 8.10.   Comparison 8 Magnesium sulphate versus nimodipine, Outcome 10 Placental abruption.

Study or subgroup Magneisum Nimodipine Risk Ratio Weight Risk Ratio

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

Nimodipine SG 2003 8/831 6/819 100% 1.31[0.46,3.77]

   

Total (95% CI) 831 819 100% 1.31[0.46,3.77]

Total events: 8 (Magneisum), 6 (Nimodipine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.51(P=0.61)  

Favours magnesium 100.1 50.2 20.5 1 Favours nimodipine

 
 

Analysis 8.11.   Comparison 8 Magnesium sulphate versus nimodipine, Outcome 11 Caesarean section.

Study or subgroup Magneisum Nimodipine Risk Ratio Weight Risk Ratio

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

Nimodipine SG 2003 457/831 437/819 100% 1.03[0.94,1.13]

   

Total (95% CI) 831 819 100% 1.03[0.94,1.13]

Total events: 457 (Magneisum), 437 (Nimodipine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.67(P=0.5)  

Favours magnesium 100.1 50.2 20.5 1 Favours nimodipine
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Analysis 8.12.   Comparison 8 Magnesium sulphate versus nimodipine, Outcome 12 Postpartum haemorrhage.

Study or subgroup Magneisum Nimodipine Risk Ratio Weight Risk Ratio

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

Nimodipine SG 2003 20/831 8/819 100% 2.46[1.09,5.56]

   

Total (95% CI) 831 819 100% 2.46[1.09,5.56]

Total events: 20 (Magneisum), 8 (Nimodipine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.17(P=0.03)  

Favours magnesium 100.1 50.2 20.5 1 Favours nimodipine

 
 

Analysis 8.13.   Comparison 8 Magnesium sulphate versus nimodipine, Outcome 13 Respiratory distress syndrome.

Study or subgroup Magnesium Nimodipine Risk Ratio Weight Risk Ratio

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

Nimodipine SG 2003 55/797 43/767 100% 1.23[0.84,1.81]

   

Total (95% CI) 797 767 100% 1.23[0.84,1.81]

Total events: 55 (Magnesium), 43 (Nimodipine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.05(P=0.29)  

Favours magnesium 100.1 50.2 20.5 1 Favours nimodipine

 
 

Analysis 8.14.   Comparison 8 Magnesium sulphate versus nimodipine, Outcome 14 Neonatal hypotonia.

Study or subgroup Magnesium Nimodipine Risk Ratio Weight Risk Ratio

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

Nimodipine SG 2003 24/797 13/767 100% 1.78[0.91,3.46]

   

Total (95% CI) 797 767 100% 1.78[0.91,3.46]

Total events: 24 (Magnesium), 13 (Nimodipine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.69(P=0.09)  

Favours magnesium 100.1 50.2 20.5 1 Favours nimodipine

 
 

Analysis 8.15.   Comparison 8 Magnesium sulphate versus nimodipine, Outcome 15 Baby intubated.

Study or subgroup Magneisum Nimodipine Risk Ratio Weight Risk Ratio

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

Nimodipine SG 2003 54/797 38/767 100% 1.37[0.91,2.05]

   

Total (95% CI) 797 767 100% 1.37[0.91,2.05]

Total events: 54 (Magneisum), 38 (Nimodipine)  

Heterogeneity: Not applicable  

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

Favours magnesium 100.1 50.2 20.5 1 Favours nimodipine
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Analysis 8.16.   Comparison 8 Magnesium sulphate versus nimodipine, Outcome 16 Neonatal hypotension.

Study or subgroup Magneisum Nimodipine Risk Ratio Weight Risk Ratio

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

Nimodipine SG 2003 2/797 6/767 100% 0.32[0.06,1.58]

   

Total (95% CI) 797 767 100% 0.32[0.06,1.58]

Total events: 2 (Magneisum), 6 (Nimodipine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.4(P=0.16)  

Favours magnesium 100.1 50.2 20.5 1 Favours nimodpine

 
 

Comparison 9.   Magnesium chloride versus methyl dopa

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Other antihypertensive therapy 1 31 Risk Ratio (M-H, Fixed, 95% CI) 0.93 [0.61, 1.43]

2 Admission to special care baby unit 1 31 Risk Ratio (M-H, Fixed, 95% CI) 1.21 [0.08, 17.71]

 
 

Analysis 9.1.   Comparison 9 Magnesium chloride versus methyl dopa, Outcome 1 Other antihypertensive therapy.

Study or subgroup Magnesium alpha blocker Risk Ratio Weight Risk Ratio

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

Denmark 2000 10/14 13/17 100% 0.93[0.61,1.43]

   

Total (95% CI) 14 17 100% 0.93[0.61,1.43]

Total events: 10 (Magnesium), 13 (alpha blocker)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.32(P=0.75)  

Favours magnesium 100.1 50.2 20.5 1 Favours alphablocker

 
 

Analysis 9.2.   Comparison 9 Magnesium chloride versus
methyl dopa, Outcome 2 Admission to special care baby unit.

Study or subgroup Magnesium Alpha blocker Risk Ratio Weight Risk Ratio

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

Denmark 2000 1/14 1/17 100% 1.21[0.08,17.71]

   

Total (95% CI) 14 17 100% 1.21[0.08,17.71]

Total events: 1 (Magnesium), 1 (Alpha blocker)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.14(P=0.89)  

Favours magnesium 100.1 50.2 20.5 1 Favours alphablocker
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Comparison 10.   Magnesium sulphate versus nitrate

Outcome or subgroup title No. of
studies

No. of partici-
pants

Statistical method Effect size

1 Eclampsia 1 36 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

 
 

Analysis 10.1.   Comparison 10 Magnesium sulphate versus nitrate, Outcome 1 Eclampsia.

Study or subgroup Magnesium Isosorbide Risk Ratio Weight Risk Ratio

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

Mexico 1998 0/18 0/18   Not estimable

   

Total (95% CI) 18 18 Not estimable

Total events: 0 (Magnesium), 0 (Isosorbide)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Favours experimental 1000.01 100.1 1 Favours control

 

 

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)

Appendix 2. Methods used in previous version of the review

Data collection and analysis

Two reviewers independently assessed for eligibility. Two reviewers independently extracted and double entered data. Discrepancies were
resolved by discussion. If the two reviewers could not agree, the third reviewer was consulted. There was no blinding of authorship or
results. Whenever possible, we sought unpublished data from investigators. We assigned a quality score for concealment of allocation to
each trial, using the following criteria:

(A) adequate concealment of allocation;
(B) unclear whether adequate concealment of allocation;
(C) inadequate concealment of allocation.

We excluded quasi-randomised trials, for example those using alternate allocation.
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In addition, we assigned to each reported outcome quality scores for completeness of follow-up and blinding of the assessment of outcome
using the following criteria:

For completeness of follow-up:

(A) less than 3% of participants excluded;
(B) 3% to 9.9% of participants excluded;
(C) 10% to 19.9% of participants excluded.

Excluded: If not possible to enter data based on intention to treat, and/or 20% of participants were excluded from that outcome.

For blinding of assessment of outcome:

(A) Double blind, neither caregiver nor participant knew or were likely to guess the allocated treatment.
(B) Single blind, either the caregiver or the participant knew the allocation. Or, the trial is described as double blind, but side eGects of
one or other treatment mean that it is likely that for a substantial proportion of participants (greater than 40%) the allocation could be
correctly identified.
(C) No blinding, both caregiver and participant knew (or were likely to guess) the allocated treatment; or, blinding not mentioned.

Excluded: no blinding, and the outcomes were very subjective.

We performed statistical analyses using the Review Manager soJware (RevMan 2000), with results presented as risk ratio (RR) and risk
diGerence (RD). From 1/RD the number needed to treat for for an additional beneficial outcome (NNTB) or number need to treat for an
additional harmful outcome (NNTH) were calculated. For each measure the 95% confidence intervals are given. The fixed-eGects model
was used for calculating the risk. If there was clear heterogeneity between the studies in any one outcome, a random eGects model was
used. Possible factors in the heterogeneity were also explored, including study quality, clinical factors as determined by the prespecified
subgroup analyses, and the play of chance.

Subgroup analyses for the main outcomes were planned by severity of pre-eclampsia at trial entry (see above for definition), whether
delivered or not, gestation at trial entry (above or below 34 weeks), and whether anticonvulsants had already been given. The main
outcomes were maternal death, eclampsia, severe maternal morbidity, total fetal and neonatal deaths, and death or serious morbidity
for the baby (such as greater than seven days in a special care baby unit). Subgroups by dose and route of administration for magnesium
sulphate were planned for maternal death, eclampsia, baby deaths and side eGects.

F E E D B A C K

Alford, February 2004

Summary

Pre-eclampsia can be prevented if the mother is checked for reverse T3 hypothyroidism and treated properly with liothyronine (Cytomel--
T3). It normalizes the incubator temperature and prevents the hypotension that leads to the pre-eclampsia.

Reply

Although there is an association between subclinical hypothyroidism and pre-eclampsia, it is unclear whether hypothyroidism influences
the risk of pre-eclampsia (North 2009). There is no clear evidence that treatment of subclinical hypothyroidism influences the risk of women
developing pre-eclampsia.

Contributors

Comment received from RM Alford, February 2004. Reply by L Duley and D Chou, May 2010.

W H A T ' S   N E W

 

Date Event Description

24 June 2010 New search has been performed Updated search: two new studies included (India 2008; Mexico
1998), 27 new studies excluded and a new ongoing trial identi-
fied. Longer term follow-up is now included.

Methods updated according to the new Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2009).

Magnesium sulphate and other anticonvulsants for women with pre-eclampsia (Review)

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

78



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Date Event Description

24 June 2010 New citation required but conclusions
have not changed

New author (D Chou) joined the review team.

 

H I S T O R Y

Protocol first published: Issue 3, 1996
Review first published: Issue 3, 1996

 

Date Event Description

11 September 2008 Amended Review converted to new format.

25 February 2003 New citation required and conclusions
have changed

Substantive amendment.

The search strategy has been updated. Subgroup analyses are
now included in the comparisons tables. New included trials
identified: Denmark 2000; Magpie Trial 2002; USA - Tennessee
2001. Also new excluded trials.

 

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 developing the methods. The initial review was written by L Duley (LD), D Henderson-Smart (DHS), and
M Gülmezoglu (MG). For this updated review, MG and D Chou (DC) extracted and double checked the newly included data. The text of the
updated review was draJed by DC with the assistance of LD and contributions from MG and DHS.

D E C L A R A T I O N S   O F   I N T E R E S T

Lelia Duley is a principal investigator for the Magpie Trial, which compared magnesium sulphate with placebo and was, therefore, not
involved in the assessment or data extraction of this trial.

S O U R C E S   O F   S U P P O R T

Internal sources

• Centre for Perinatal Health Services Research, University of Sydney, Australia.

• HRP-UNDP/UNFPA/WHO/World Bank Special Programme in Human Reproduction, Geneva, Switzerland.

External sources

• Department for International Development, UK.

• Medical Research Council, UK.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

Anticonvulsants  [adverse eGects]  [*therapeutic use];  Eclampsia  [prevention & control];  Magnesium Sulfate  [adverse eGects]
 [*therapeutic use];  Pre-Eclampsia  [*drug therapy];  Randomized Controlled Trials as Topic

MeSH check words

Female; Humans; Pregnancy
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