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Background: Perinatal asphyxia or Hypoxic Ischemic Encephalopathy (HIE) is a condition of impaired blood gas
exchange during the intrapartum period that leads to progressive hypoxemia and hypercapnea with a metabolic
acidosis resulting ischemic encephalopathy. Now a days many therapeutic interventions are tried to reduce the
morbidity and mortality in Hypoxic ischemic encephalopathy. Magnesium sulphate is one of them. Reduced
morbidity with such an inexpensive and easy to administered drug is appreciable especially for resource limited
countries. Objective: To compare Magnesium sulphate to placebo in short term neurological outcome of the full term
newborns presented with perinatal asphyxia. Study design: It was a randomised control trial. Methodology: 200 term
neonates with moderate to severe perinatal asphyxia admitted in NNU were studied in a prospective, longitudinal
placebo control trial. Patients were randomly assigned in two groups. One group received 3 doses of Mgso4 infusion
at 250 mg/kg per dose 24 hr apart ( treatment group A) and second group received 3 doses of normal saline infusion 1
ml/kg per dose 24 hr apart ( placebo group B) . Both groups received same supportive care according to unit protocol.
Results: Showed a significant difference in short term outcome in the form of early discharge and oral feeding. 71%
of the patient in treatment group were discharged on oral feeding up to 2 weeks comparative to 23% patients in
placebo group. Mortality in treatment group(A) was 13% and in placebo(B) 23%. Conclusion: The study concluded
that the Magnesium sulphate is an effective drug for the management of morbidity in perinatal asphyxia.
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INTRODUCTION

Four million children die each year in first 28 days of
life and the perinatal asphyxia is the second most
common cause.* Neonatal mortality is much greater in
developing countries than in developed. Pakistan is
amongst the first three countries, Pakistan accounts for
7% of the global neonatal deaths and the 23% of these
are due to perinatal asphyxia.??

Perinatal asphyxia leads to Hypoxia ischemic
encephalopathy (HIE). As the severity of Asphyxia
increases morbidity and mortality also increases. Neuro
developmental abnormalities occur in 50-60% of
patients with moderate HIE and in almost all of the
patients with severe HIE.

Perinatal ~ asphyxia leads to  multi-organ
dysfunction, while the other organs may recover but
brain is often permanently damaged by a
pathophysiological process that progress over many
days 4. Research suggest that the excessively increased
intracellular calcium is the main culprit of cellular
damage through the activation of lipases, proteases and
endonucleases. Neurotransmitter glutamate is the main
reason behind this excessive calcium influx. Glutamate
acts on N methyl D aspartate (NMDA) receptors and
causes Ca influx into neurones thus inducing

irreversible neuronal damage.>®%” Cascade of cell
damage that occur after reperfusion is thought to be
caused by release of oxygen free radicals and an
imbalance  between excitatory and inhibitory
neurotransmitter system. Some of the damage is also
caused by activation of a cellular suicidal programme
known as apoptosis.

Magnesium sulphate (Mgso4) is a NMDA receptor
antagonist. It blocks the influx of Ca within the ion
channels. This blockade is voltage dependant and is
overcomed due to hypoxic ischemia in perinatal
asphyxia. If the extracellular concentration of Mgso4 is
increased, this block can be restored. Mgso4 also has an
antiapoptotic, antioxidant, anti inflammatory and
anticonvulsant properties, which also help in preventing
neuronal damage.®® The trial of this drug when
administered in hypoxia induced injury in animal
models has shown beneficial effect in some studies.°

We have conducted this study on role of Mgso4 in
perinatal asphyxia to prove the beneficial fact in
neurological outcome as if it proved to be effective in
improving neurological outcome that would be very
useful for developing countries like Pakistan as it is
cheaper drug, easily available and easy to administer.
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METHOD

This was a randomised control trial conducted in NICU
of Lahore General Hospital, Lahore. 200 full term
neonates of both gender with perinatal asphyxia, having
HIE Il and HIE 111 were selected. Newborns eligible for
study were gestation age of >36 weeks and Perinatal
asphyxia with neonatal encephalopathy stage 11 & Il1.

Newborns who were IUGR, having congenital
anomalies, presented after 6 hour of life and who have
history of maternal administration of Mgso4 during
labour were excluded from the study.

Patients were divided in to two groups (group A &
group B) each having equal no of patients that was 100.
Group A was trial group and group B was control. An
informed consent was taken for assigning them to a
particular procedure, and using their data for the
research. For each patient detailed history was taken
including demographic information. Trial of Mgso4 was
started within the 6 hour of life. Group A patients
received 3 doses of Mgso4 infusion in 20 ml normal
saline with the dose of 250 mg/kg/dose at zero, 24 and
48 hour interval. Infusion was given over 1 hour
through syringe pump. Group B patients received 20 ml
normal saline infusion at the same interval.

During the infusion monitoring was done in the
form of BP, vitals and pulse oximetry. This was also

Table No. 1: Gender Distribution of The Patients (n=200)

continued up to 72 hour of life. Both groups of patients
were given same supportive care as per NICU protocol.
The outcome was measured in the term of establishment
of oral feeding at discharge or at 14 day of life which
ever come earlier and at the time of discharge. Patients
who get neurologically stable early were shifted on oral
feeding early and their hospital stay was also shorter.

The collected data was analyzed by using SPSS
version 10. Descriptive statistics were calculated.
Quantitative variable was age of the patient and it was
presented as mean+SD. Frequency and percentage for
qualitative variable like oral feeding (sucking) at
discharge was noted. The outcome of two groups was
compared by applying chi-square test. P < 0.05 was
considered as significant.

RESULTS

A total of 200 neonates fulfilling inclusion/ exclusion
criteria were selected. Hundred neonates were randomly
assigned to treatment group (Group A) and hundred in
control group (Group B). In Group A 43 were male and
57 were females, while in Group B 49 were male and 51
females. There was no significant difference regarding
gender among both groups. (Table 1)

Gender Group-A Group-B
(n=100) (n=100)
No. of patients % No. of patients %
Male 43 43 49 49
Female 57 57 51 51
Total 100 100 100 100
Table No. 2: Compare Between Magnesium Sulphate And Placebo (h=200)
Outcome (Feeding Grgup-A Grgup-B
at discharge) - (n=100) . (n=100)
No. of patients % No. of patients %
Yes 72 72 31 31
No 28 28 69 69
Total 100 100 100 100

In group A 66% neonates had moderate and 33%
had severe encephalopathy. In group B 69% neonates
were having moderate and 31% having severe
encephalopathy. There was no statistically significant

defence in grades of encephalopathy among both groups.

Treatment group received Mgso4 infusion and
control group placebo at the same interval with similar

monitoring protocol and supportive care.

Comparison between both groups was done which
shows that 72% (n = 72 ) neonates in treatment group
discharged on oral feeding as compare to only 31%
(n=31) in placebo group which were taking oral feed on
discharge. P value calculated was as 0.001 i.e. < 0.05
which is significant. (Table 2).
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In Group A, 15% neonates were on NG feed on
day 14 of life and 13% were expired. In Group B, 46
neonates were still on NG feed till the 14 day of life and
23% were expired. There was a significant difference in
mortality among both groups.

DISCUSSION

The overall incidence of Perinatal asphyxia is 1% to
1.5% of live births in developed countries.** This
incidence is more common in developing countries. A
database report shows an incidence of 5% among
studies conducted in 16 medical institutes.'?
Encephalopathy occurs in 50% to 60% of patients with
severe perinatal asphyxia. Moderate/severe hypoxic-
ischemic encephalopathy (HIE) causes significant
morbidity and death in the neonatal period and
permanent neuro developmental handicaps among
survivors. At discharge neurological abnormality is a
strong predictor of long-term neurodevelopmental
delay. Magnesium sulphate blocks neuronal influx of
calcium within the ion channels.

This study was conducted considering the fact that
no data regarding therapeutic effects of magnesium in
newborn is available in Pakistan and hypothesized that
magnesium sulphate is more effective than placebo in
the improvement of short term neurological outcome in
full term newborns presenting with perinatal asphyxia.
The results of the study set borderline data on the topic
that magnesium sulphate ultimately reduces the
morbidity and mortality among neonates. In our study,
comparison between magnesium sulphate and placebo
was done which shows the efficacy as 72%(n=72) in
Group-A and 31%(n=31) in Group-B while rest of the
patients i.e. 28%(n=28) in Group-A and 69%(n=69) in
Group-B had no feeding & discharge, p value was
calculated as 0.001 i.e. <0.05. The results of the study
are in agreement with a study that shows infants in the
group treated with magnesium sulphate were more
likely to be receiving oral feedings (sucking) at
discharge than were those in the placebo group (77% vs.
37%).13 Another study by Ichiba H and colleagues who
determined whether postnatal MgSO(4) infusion (250
mg/kg per day) for 3 days is both safe and able to
improve outcome in infants with severe birth asphyxia
and concluded that “Postnatal MgSO(4) infusion as
above is safe and can improve short-term outcome in
infants with severe birth asphyxia”.1

This significant protective role of magnesium
sulfate has been based largely on studies with animal
models, many of which showed favorable results in
terms of amelioration of secondary neuronal injury. A
few studies with pregnant women showed beneficial
effects for neonates also. Nelson and Grether observed a

lower incidence of cerebral palsy in preterm infants
born to mothers who had received magnesium sulfate
before delivery.®® Schendel et al and Grether et al
observed the relationship of intrapartum magnesium
sulfate administration to mothers and cerebral palsy in
newborns.’%” They showed significant effects of
magnesium sulfate in preventing cerebral palsy.
Harrison et al'® reported lower incidences of fetal heart
rate deceleration and term stillbirths for mothers who
received magnesium supplementation during pregnancy.

However, the findings of our with the support of
other studies are of the view that hypothesis of the study
“Magnesium sulphate is more effective than placebo in
the improvement of short term neurological outcome in
full term newborns presenting with perinatal asphyxia”
and the drug may be used in future for the management
of perinatal asphyxia.

CONCLUSION

Magnesium sulphate is an effective drug to improve the
short term neurological outcome for infants with
moderate to severe perinatal asphyxia. It also reduces
the mortality according to our study. However many of
the other studies do not favour the reduction in mortality.
So we suggest multi-centre trials to confirm its effects
on mortality.
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