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1  |  INTRODUC TION

The prevalence of cerebral palsy is increasing, related to an increase in 
early gestation survival.1 Twenty-five percent of all cerebral palsy cases 
occur in babies born before 34  weeks of gestation.2 Observational 
data from studies examining the use of magnesium sulfate (MgSO4) 
for tocolysis and for treating preeclampsia first indicated the potential 
neuroprotective effects for preterm infants.3

Subsequent randomized controlled trials to assess the role of 
MgSO4 in preterm fetal neuroprotection were analyzed in a Cochrane 
review in 2009. This meta-analysis concluded that antenatal MgSO4 

therapy given to women at risk of early preterm birth (under 34 weeks) 
reduces the risk of cerebral palsy in their children (RR 0.68, 95% CI 
0.54–0.87; five trials, 6145 infants).4 In addition, in an individual par-
ticipant data meta-analysis, antenatal MgSO4 reduced the combined 
risk of death or cerebral palsy (RR 0.86, 95% CI 0.75–0.99) with an 
NNT of 41 women (to reduce a combination of death and both mod-
erate and severe types of cerebral palsy).5 MgSO4 is an inexpensive 
drug; however, setting up and monitoring magnesium sulfate infusions 
incurs additional medical staff time. Nevertheless, training time should 
be minimal, as most units have experience with MgSO4 infusion for 
eclampsia prevention.
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Abstract
In women at risk of early preterm imminent birth, from viability to 30 weeks of gesta-
tion, use of MgSO4 for neuroprotection of the fetus is recommended. In pregnan-
cies below 32–34 weeks of gestation, the use of MgSO4 for neuroprotection of the 
fetus should be considered. MgSO4 should be administered regardless of the cause 
for preterm birth and the number of babies in utero. MgSO4 should be administered 
when early preterm birth is planned or expected within 24 h. When birth is planned, 
MgSO4 should commence as close as possible to 4 h before birth. If delivery is planned 
or expected to occur sooner than 4 h, MgSO4 should be administered, as there is still 
likely to be an advantage from administration within this time. The optimal regimen of 
MgSO4 for fetal neuroprotection is an intravenous loading dose of 4 g (administered 
slowly over 20–30 min), followed by a 1 g per hour maintenance dose. This regimen 
should continue until birth but should be stopped after 24 h if undelivered. When 
MgSO4 is administered, women should be monitored for clinical signs of magnesium 
toxicity at least every 4 h by recording pulse, blood pressure, respiratory rate, and 
deep tendon (for example, patellar) reflexes.
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2  |  GESTATIONAL AGE AT WHICH MgSO4 
IS GIVEN

All women in the 2009 Cochrane review were given MgSO4 at 
<34 weeks of gestation, with 68% of women <30 weeks of ges-
tation.4 Cerebral palsy is inversely related to gestational age; 
therefore, the absolute risk difference from treatment is likely to 
be larger at earlier gestations. Correspondingly, numbers needed 
to treat will be smaller earlier in pregnancies and higher at later 
gestational ages.

Recommendation: In women at risk of early preterm imminent birth, 
from viability to 30  weeks of gestation, use of MgSO4 for neuropro-
tection of the fetus is recommended. In women at risk of early preterm 
imminent birth, <32–34 weeks of gestation, the use of MgSO4 for neu-
roprotection of the fetus should be considered.

3  |  OPTIMAL TIMING FOR MgSO4 
ADMINISTR ATION

In two of the four trials included in the Cochrane review, MgSO4 
was given when birth was expected or planned within 24  h.6,7 
Subgroup analyses of these trials showed a RR of 0.81 (0.68–0.97) 
of death or cerebral palsy.4 The median time from randomization 
to birth in the MgSO4 group of these two trials was between 1.6 
and 3.7 h.

It has been previously shown that antenatal infusions enable the 
prompt transfer of MgSO4 to the mother (within 30 min) and that 
neonatal magnesium sulfate concentrations remained elevated up 
to 24 h. This indicates that MgSO4 crosses the placenta to the fetus 
promptly after commencing the infusion.

Recommendation: MgSO4  should be administered when early 
preterm birth is planned or expected within 24 h. When birth is planned, 
MgSO4 should commence as close as possible to 4 h before birth. If de-
livery is planned or expected to occur sooner than 4 h MgSO4 should be 
administered, as there is still likely to be an advantage from administra-
tion within this time.

4  |  OPTIMAL REGIMEN FOR MgSO4 
ADMINISTR ATION

The dose of MgSO4 differed between studies, with loading doses 
varying between 4 g and 6 g, and inconsistency in whether a main-
tenance dose was administered. A meta-analysis concluded that 
although the beneficial effect of MgSO4 persisted in the studies 
using lower overall doses, there is currently insufficient evidence 
to define a minimum effective dose or optimal regimen for ad-
ministration.2  Magnesium toxicity is unlikely at the dose recom-
mended below, and serum magnesium monitoring is not routinely 
recommended.

Recommendation: In women at risk of early preterm birth, use mag-
nesium sulfate for neuroprotection of the fetus:

•	 intravenously with a 4  g loading dose (administered slowly over 
20–30 min)

•	 1 g per hour maintenance dose via the intravenous route
•	 continue regimen until birth, but stop after 24 h if undelivered.

5  |  MgSO4 ADVERSE EFFEC TS

Magnesium sulfate produces flushing, sweating, and a sensation of 
warmth due to its peripheral vasodilator effects when infused in-
travenously. Other reported maternal side effects related to dosage 
and speed of infusion include nausea, vomiting, headache, palpita-
tions and, rarely, pulmonary edema. Overdose can result in cardiac 
and neurological adverse events. There is no evidence of any unin-
tended adverse outcomes in the neonate.8 MgSO4 was initially con-
sidered as a tocolytic; however, there is no evidence that delivery is 
delayed when used.

Recommendation: Where MgSO4 is administered, monitor women 
for clinical signs of magnesium toxicity at least every 4 h by recording 
pulse, blood pressure, respiratory rate, and deep tendon (for example, 
patellar) reflexes.

6  |  EFFIC ACY OF MgSO4 IN SUBGROUPS

MgSO4 is beneficial for fetal neuroprotection in spontaneous and 
iatrogenic preterm births, with no apparent differences in treatment 
effects among the subgroups (including pre-eclampsia, spontaneous 
PTB, PPROM, chorioamnionitis, and antepartum hemorrhage).6 All 
trials in the Cochrane review included twins, with two of the four tri-
als including high-order multiples, and showed evidence of benefit.4

Recommendation: In women at risk of imminent preterm birth, 
MgSO4  should be used for neuroprotection of the fetus, regardless of 
the cause for preterm birth and the number of babies in utero.
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