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Abstract
Objective: To assess the efficacy of intravenous
(IV) magnesium sulphate in treating birth asphyxia
and improving short term neurological outcome.
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Method: A prospective study was conducted in
Onake Obavva Women and Children Hospital from
February 2015 to March 2016. A sample size of
100 term neonates (50 study group and 50 control
group) with perinatal asphyxia were included in the
study. Congenitally malformed babies and babies
born to mothers who received general anaesthesia,
magnesium sulphate and drugs likely to depress the
baby were excluded from study. Routine protocol
for asphyxiated babies in the neonatal intensive
care unit (NICU) was followed in all 100 neonates.
In addition, babies in the study group were given
IV magnesium sulphate 250 mg/kg/dose within 6
hours of birth, after 24 hours of birth and at 48
hours of birth. During their stay in the NICU all
100 neonates were neurologically assessed.

Introduction
Perinatal asphyxia is a major cause of neonatal
mortality and morbidity1. About 20-30% of
asphyxiated newborns who develop hypoxic
ischaemic encephalopathy (HIE) die during the
neonatal period, and one third to one half of
survivors are left with cerebral palsy and mental
retardation2. In perinatal asphyxia, glutamate, the
main excitatory aminoacid neurotransmitter, is
released in increased concentrations into the
extracellular compartment of the brain. Two
mechanisms of glutamate induced neuronal death
are identified3. One is rapid cell death initiated by
glutamate receptor activation. The second is
initiated principally by activation of the N-methyl
D-aspartate (NMDA) receptor. Magnesium is a
naturally occurring NMDA receptor antagonist
which is recommended for clinical use to combat
glutamate toxicity and brain damage4-6. Literature
regarding postnatal magnesium therapy after birth
asphyxia revealed beneficial effects in some and no
beneficial effects in others7-11.

Results: Each group comprised 50 neonates.
Seizure control with a single anticonvulsant was
significantly greater in the study group compared
with the control group (p<0.05). In the study group
18.5% neonates had seizure continued at 24 hours
as compared to 34.4% in the control group
(p<0.01). Early establishment of feeds was
significantly greater in the study group compared
with the control group (p<0.001). In study group,
abnormal neurological findings were significantly
less in the study group compared with the control
group (p<0.01).

Objective
To assess the efficacy of intravenous (IV)
magnesium sulphate in treating birth asphyxia and
improving short term neurological outcome
Method
The present study was conducted in Onake Obavva
Women and Children Hospital attached to
Basaveshwara Medical College Hospital from
February 2015 to March 2016. A sample size of
100 term neonates (50 study group and 50 control
group) with perinatal asphyxia were included in the
study. Written, informed consent was obtained
from parents and ethical approval was granted by
the institutional ethics committee. Term babies
admitted to the NICU who were appropriate for
gestational age, with one minute Apgar score less
than 3 and 5 minute Apgar score less than 6, were
included in study. Congenitally malformed babies
and babies born to mothers who received general
anaesthesia, magnesium sulphate and drugs likely
to depress the baby such as pethidine or
phenobarbitone, were excluded from the study.

Conclusions: Postnatal IV magnesium sulphate
infusion is effective in improving short term
outcomes for infants with perinatal asphyxia when
it is given early (within 6 hours).
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Details entered in a predesigned proforma included
a history of antenatal risk factors for perinatal
asphyxia such as age of mother, history of
pregnancy induced
hypertension, anaemia,
bleeding, infection and systemic disease.
Intrapartum factors like mode of delivery, history
of prolonged rupture of membranes, meconium
stained amniotic fluid, malpresentation and cord
prolapse were also entered. Examination findings,
including
vital
functions
and
detailed
anthropometry were recorded and a complete
neurological examination was done. Routine
protocol for asphyxiated babies in the neonatal
intensive care unit (NICU) was followed in all 100
neonates. In addition, babies in study group were
given IV magnesium sulphate 250 mg/kg/dose (1
ml/kg/dose in 20 ml of 5% dextrose) over 1 hour
within 6 hours of birth, and this was repeated after
24 and 48 hours of birth. During the first 72 hours
of life, heart rate, respiratory rate, blood pressure
and oxygen saturation were continuously
monitored. Assessment of the neurologic status,
including sensorium, tone, primitive postural
reflexes, grade of HIE (Sarnat stages 1-3), presence
of seizures, time to establish full oral feedings

through sucking, were done for all 100 newborns.
Baseline serum magnesium was measured soon
after delivery, at 24 and 48 hours in both groups.
Serum magnesium was measured using magnesium
kit provided by CREST biosystems using
Calmagite method. Descriptive statistics, Chi
square/contingency
coefficient
analysis,
independent samples t test) were carried out
through the SPSS for windows (version 16.0). A p
value <0.05 was taken as statistically significant.
Results
A total of 100 term, appropriate for gestational age
babies with birth asphyxia were studied, 50 babies
each in study and control groups. In the study
group 32 were males and 18 were females, whereas
in the control group 30 were males and 20 were
females. HIE staging was comparable between the
two groups. The study group had 18 stage 1, 28
Stage 2 and 4 Stage 3 HIE whilst the control group
had 21 stage 1, 26 stage 2 and 3 stage 3 HIE. Mean
birth weight, gestational age, Apgar score at 1 and
5 minutes, mean serum magnesium levels and were
also comparable between the two groups (Table 1).

Table 1; Baseline characteristics of the study group and control group
Study group (n=50)
Control group (n=50)
Characteristic
Mean ± SD
Mean ± SD
Birth weight (kg)
2.76 ± 0.24
2.79 ± 0.29
Gestational age (weeks)
38.8 ± 0.5
38.6 ± 0.4
Apgar score at 1 minute
1.64 ± 0.57
1.74 ± 0.43
Apgar score at 5 minutes
4.7 ± 1.18
4.85±1.08
Mean serum magnesium level (meq / L)
1.63 ± 0.40
1.65 ± 0.53
The heart rate, oxygen saturation and respiratory
rate showed no significant fall after magnesium
administration. No adverse effects of magnesium
were noted in this study. The results of the present

P value
>0.05
>0.05
>0.05
>0.05
>0.05

study revealed that magnesium sulphate in birth
asphyxia helps in better seizure control, early
initiation of feeding and better neurological
outcome (Table 2).

Table 2: Results of the study groups
Characteristic
Study group
(n=50)
Mortality- No. (%)
03 (06)
Seizures present- No. (%)
27 (54.0)
Seizures controlled with 1 anticonvulsant- No. (%)
26 (96.2)
Seizures continued at 24 hours- No. (%)
05 (18.5)
Mean duration of recovery from neurological abnormality
in days- (Mean ± SD)
3.56 ± 1.23
Mean duration in days for initiation of feeding
Nasogastric tube feeding- (Mean ± SD)
3.25 ± 1.12
Spoon feeding- (Mean ± SD)
3.90 ± 1.26
Direct breast feeding- (Mean ± SD)
4.90 ± 1.56
Neurological findings at discharge
Abnormal neurological findings at discharge- No. (%)
12 (25.5)
Normal neuromotor tone (Amiel Tison criteria) - No. (%)
35 (74.4)
Normal neuroimaging - No. (%)
34 (72.3)
Mean serum magnesium levels (meq / L)
After 24 hours - (Mean ± SD)
2.71 ± 0.61
After 72 hours - (Mean ± SD)
2.81 ± 0.71
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Control group
(n=50)
04 (08)
29 (58.0)
21(72.4)
10 (34.4)

P value

5.01 ± 1.62

P<0.001

4.02 ± 1.03
5.80 ± 1.41
6.30 ± 1.67

P<0.001
P<0.001
P<0.001

22 (47.8)
19 (41.3)
19 (41.3)

P<0.01
P>0.05
P<0.05

1.66 ± 0.54
1.69 ± 0.61

P<0.001
P<0.001

P>0.05
P>0.05
P<0.05
P<0.01
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diagnose or quantitate the severity of asphyxia. Not
doing special investigations such as diffusion
weighted imaging (DWI), magnetic resonance
spectroscopy (MRS) and amplitude integrated
electroencephalography and lack of long term
follow up to assess future neurologic sequelae are
other limitations.

Discussion
Many studies have confirmed the neuroprotective
role of magnesium sulphate both in animals and
human beings, but still there is apprehension
regarding the adverse outcome of magnesium
sulphate on vital parameters of babies. Our study
was carried out to re-establish the safety of
magnesium sulphate infusion and to study the
immediate neurological outcome in such babies.

Conclusions
Postnatal IV magnesium sulphate infusion is
effective in improving short term outcomes for
infants with perinatal asphyxia when it is given
early (within 6 hours).

Based on the pharmacokinetics and estimates of
plasma half-life of magnesium sulphate as reported
by Levene et al12, the dosage used in present study
will ensure plasma concentration of magnesium in
the neuroprotective range at 72 hours. The
neuroprotective range of serum magnesium is 2.4-5
meq/L12. We recommend the dosage schedule of
magnesium infusion used by us for further trials as
the same has been documented to achieve serum
magnesium levels in the neuroprotective range and
is safe.
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