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Magnesium sulphate or phenytoin for
prevention of eclampsia
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with phenytoin for the prevention of eclampsia, N Engl J Med
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SUMMARY
The authors compared the effect of magnesium sulphate with pheny-
toin in preventing seizures in hypertensive women during labour and
in the immediate puerperium. Women who had been admitted for
delivery and had a systolic blood pressure of at least 140mmHg and
a diastolic blood pressure of at least 90 mmHg were randomly
assigned to receive either treatment. The magnesium sulphate regi-
men consisted of a 109 intramuscular loading dose followed by 5 g
given intramuscularly every four hours until 24 hours after delivery.
For women with severe preeclampsia, an additional 4 g loading dose
wasgiven intravenously. The phenytoin regimen included a 1000mg
loading dose infused over a period of Ihour followed by a 500 mg
oral dose 10 hours later.
Ten of the 1089 women assigned to the phenytoin regimen had

eclamptic convulsions, compared with none of 1049 women treated
with magnesium sulphate (p=O.004). There were no significant
differences between the study groups in any risk factor for eclampsia.
Maternal and infant outcomes were also similar.
The authors concluded that magnesium sulphate was superior to

phenytoin for the prevention of eclampsia in hypertensive women.

COMMENT
The prevention of serious complications of preeclampsia consists
mainly of (i) maintaining the blood pressure at levels lower than
160/110 mmHg, (ii) preventing convulsions, and (iii) expediting
delivery, whenever this can be safely done. Magnesium sulphate
has been used for decades in the United States as an anticonvulsant
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for this indication. Only recently have large scale prospective
studies established beyond doubt that in this regard magnesium
sulphate was far superior to both phenytoin'< and diazepam.'
Another large scale study, the Collaborative Eclampsia Trial/ had
two arms: one comparing magnesium sulphate with phenytoin,
and the other comparing magnesium sulphate with diazepam. In
both arms of this latter study, the women assessed had already
suffered one episode of eclampsia. In the magnesium sulphate-
phenytoin arm there were fewer recurrent convulsions (22/388
[6%] v. 661387 [17%]) and a non-significant lowering of maternal
mortality (10/388 [3%] v. 20/387 [5%]) in the women treated with
magnesium sulphate. In the magnesium sulphate-diazepam arm
there were also fewer recurrent convulsions (60/453 [13%] v.
126/452 [28%]) and a non-significant lowering of maternal mor-
tality (17/453[4%] v. 23/452 [5%]) in women given magnesium
sulphate. Perinatal morbidity was less important in the magne-
sium group than in the phenytoin and diazepam groups.
The strict adherence to a therapeutic protocol and the monitor-

ing of the clinical condition of the patient make magnesium
sulphate quite safe, even without the monitoring of the blood
levels of magnesium. The administration of additional doses of
magnesium sulphate, according to the protocol, is safe provided
that the patellar reflex is present, the respiratory rhythm exceeds
12 per minute, and the urine output during the preceding four
hours is at least 100 ml.
One may wonder why American obstetricians still resort to the

intramuscular administration of magnesium sulphate (which is
painful and may lead to abscess formation) instead of giving this
compound intravenously, as we do in Belgium. Our own standard
protocol consists of a slow bolus injection of 4 g of magnesium
sulphate over 10 minutes, followed by an intravenous infusion of
1-2 g until 24 hours after delivery. The infusion rate is decreased
in cases of oliguria, bradypnoea (respiratory rate <12per minute),
excessive deep tendon hyporeflexia, or hypermagnesaemia
beyond the therapeutic range. The therapeutic serum level needed
to prevent convulsions is believed to be 4-8 mEqIL. An antidote,
namely 10% calcium gluconate (10-20 ml given intravenously) is
readily available, if needed.
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The duration of administration of magnesium sulphate should
preferably not exceed a few days, in order not to affect foetal
osteogenesis. Neonates born with high serum levels of magne-
sium may be hypotonic and present with respiratory depression.
However, these side-effects are easy to treat with the intravenous
administration of calcium gluconate.
These and other studies have shown compellingly that magne-

sium sulphate is more effective than phenytoin and diazepam in
preventing recurrent seizures in preeclamptic women. The use of
the two latter drugs can, therefore, no longer be justified.

Lessons learnt from the multicentre randomized
trials of tacrolimus in liver transplantation
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SUMMARY
This article challenges the scientific and ethical basis of the European
and American multi centre trials of the immunosuppressive drug,
tacrolimus in liver transplantation, and draws attention to various
defects in their scientific design and interpretation.
The authors stress in the introductory paragraph that by 1990,

their group had reported the successful use oftacrolimus in control-
ling allograft rejection of various abdominal and thoracic organs
without any unexpected toxicity. In their view, tacrolimus had
resulted in as marked an improvement in results as was seen 10 years
previously with cyclosporin (CsA) over azathioprine-based immuno-
suppression. They point out that the similarities between dose-
limiting side-effects of tacrolimus and CsA were well known at the
time as were the differences in their pharmacokinetics and minor
side-effects. The upper and lower limits (toxic v. therapeutic range)
of doses and blood levels could be determined clinically by using
toxicity and rejection respectively as guides. Using this 'keystone
management principle' the authors arrived at the optimal dose of
tacrolimus by reducing the initial dose in their protocol twice within
the first two years of its use.
In 1989, when tacrolimus was licensed as an investigational drug

for use in Pittsburgh, USA alone, there was increasing demand for it
as rescue therapy in patients from other centres. In order to justify its
more widespread use, the Federal Drugs Administration (FDA) sug-
gested (mistakenly according to the authors) that multi centre trials be
carried out. Although Pittsburgh initially opted out of the trials as
they were convinced of the superiority of the new drug, because of
the local pressure, they undertook a separate randomized trial at their
centre. This trial was well designed with the treatment arms balanced
in all other respects except for the two drugs being compared (i.e.
tacrolimus and CsA). A local interim analysis led to the premature
termination of this trial. It showed that compared with patients on
CsA, those maintained on tacrolimus had a significantly greater
freedom from rejection alone, from graft loss and adverse events.
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The authors have levelled the following criticisms on the two
multicentre trials. The starting doses oftacrolimus were much higher
than would have been reasonable based on the previous Pittsburgh
experience. The adjustments of dosage were based on blood levels of
the drug despite the fact that the assays were often not available
locally. These factors resulted, at least initially, in the patients
suffering unacceptable toxicity. In addition, the protocol was not
balanced as the only additional drug in the tacrolimus arm was
prednisolone at a standard dose whereas in the CsA arm, the choice
of the number of drugs and their dosage was left to the individual
centre. The results of the trials are then discussed. The European trial
showed significantly less acute rejection, intractable acute rejection
and chronic rejection in the tacrolimus arm.
This resulted in a higher, though statistically insignificant, graft

and patient survival for the tacrolimus arm. The authors were
particularly critical of the American report. While it was correct to
exclude (censor) deaths from secondary end-point analyses, the
censoring of patients who experienced treatment failures or unac-
ceptable toxicity was considered inappropriate. The statistical meth-
ods used for generation of survival data were challenged. In both
trials, tacrolimus rescue therapy was required in about 10% patients
initially entered in the CsA arm. However, their survival was credited
to the original arm, as the results were analysed on an intention-to-
treat basis. The authors felt that tacrolimus successes had been
inappropriately ascribed to CsA. In a re-analysis described in this
paper the wrongly censored patients were reinstated, the results were
analysed on an intention-to-treat basis and the proportion of patients
in each arm who remained free from the undesirable end-points
(rejection, death, retransplantation, toxicity, etc.) were compared.
The tacrolimus arm fared significantly better with respect to freedom
from rejection alone and in combination with other factors assessed.
They also found that the composite freedom from refractory rejec-
tion, retransplantation and death was significantly higher in the
tacrolimus group.
In the discussion they present their view that these trials were

unnecessary because they added no extra knowledge to what was
already known and set the clock back for the widespread clinical use
oftacrolimus by 5 years. They further support this by referring to the
multi centre report from the University of California, Los Angeles
and the United Network for Organ Sharing transplant registries by
Gjertson et al. t showing a projected improvement in half-life of a
cadaveric-renal graft from 8 to 14 years with tacrolimus.
They finally clarify the lack of any financial motive or personal

gain in propagating this drug.

COMMENT

Although the authors had reported good results with tacrolimus in
Iiver, kidney and thoracic allografts by 1990,2.3 their claim that it
resulted in as appreciable an improvement as CsA had over


