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ABSTRACT:
BACKGROUND: In neonates, birth asphyxia is a serious condition. It results in high risk of
morbidity and mortality. It is also associated with permanent neuro developmental deﬁcits among
survivors.
OBJECTIVES: The main objective of the study is comparing the eﬃcacy of intravenous magnesium
sulphate (MgSO4) with placebo in neonates with severe birth asphyxia in terms of neurological
outcome.
METHOD: A total of 66 subjects were recruited in Pediatrics Medicine Unit-II, DHQ Hospital,
Faisalabad from April 2011 to December 2011. Neonates divided into two groups A & B (33 patients
in each group) with history of birth asphyxia. Neonates of group-A were given MgSO4 through I.V
route(3 doses 250 mg/kg/dose, 24 hours interval) and group B received normal saline(3 doses 1
ml/kg/dose 24 hours interval). During stay in NICU all Neonates were regularly neurologically
assessed.
RESULTS: Mean age (hour) was observed 2.82±1.35 and 3.24±1.60 in both A and B groups
respectively. Total of 18(54.5%) subjects in group A and 19(57.6%) subjects in group B had 37-38
weeks while, 15(45.5%) and 14(42.4%) subjects had 39-40 weeks of gestational age respectively.
At discharge time, neurological ﬁndings (neonatal reﬂexes) were improved in 25(75.8%) subjects
in A group and 15(45.4%)subjects in B group. Statistically signiﬁcant P value was found to be 0.002
for oral feed (sucking). Normal CT brain was seen in 28(84.9%) subjects in group A and 17(51.5%)
subjects in group B.
CONCLUSION: Neurological outcome at discharge were improved with the treatment of postnatal
I/V magnesium sulfate in neonates with severe birth Asphyxia when given early after birth having
severe perinatal asphyxia.
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INTRODUCTION:
Birth asphyxia or (perinatal asphyxia) is a major
cause of neonatal mortality and morbidity. In
this condition oxygen saturation become
deﬁcient before, during or just after birth[1].
Asphyxia remains a serious condition and cause
signiﬁcant mortality and long-term morbidity
despite major advances in monitoring
technology, obstetric care and fetal knowledge
of neonatal emergencies[2,3].
Annually, seven million perinatal deaths were
estimated mostly in developing countries[4]. It
was reported by WHO that between 4 - 9 million
new born suﬀer from birth asphyxia every year.
It is also estimated that of these 1.2 million dies
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and at least the same number develop severe
sequelae such as epilepsy, cerebral palsy and
developmental delay pneumonia, diarrhea,
neonatal infections and complications of pre
term labor[5,6]. The prevalence of risk factors are
increasing and it is believed that these results
are increased incidence of asphyxia in the
developing world. These risk factors are
categorized as women with poor health and
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poor labor care, poor nutritional status of
mothers and poor socio-economic conditions
are also risk factors. Other risk factors are
included often inadequate health and medical
facilities[7].
One of the programme of South Africa namely
Perinatal Problem Identiﬁcation Program (PPIP)
has identiﬁed seven per 1000 live births with
the incidence of birth asphyxia in rural
communities and six per 1000 live births in
urban areas. In 1990, South Asia and SubSaharan Africa published a review of twenty
studies and estimated that 24-61% of deaths
during the perinatal period were caused by birth
asphyxia. A possible neuro protective action has
been attributed to magnesium in hypoxic
ischemic insult [8] . Magnesium is naturally
occurring N-methyl D-aspartate (NMDA)
receptor antagonist. It works within the ion
channels by blocking neuronal inﬂux of Ca++[9].
This voltage dependent blockage occur with
hypoxic-ischemia,is over come through out
axonal depolarization. This block can be
restored, if the extra cellular concentration of
Mg is increased[10].
The rational of this study is to ﬁnd out the
therapeutic eﬃcacy of MgSO4 infusion in severe
birth asphyxia, which can improve neurological
outcome at discharge for term neonates.
Neonatal mortality and morbidity can also be
decreased, Literature revealed beneﬁcial
eﬀects of postnatal magnesium therapy
signiﬁcantly.
Method
A total of 66 subjects were recruited by
randomized clinical trial in Pediatrics Medicine
Unit-II, DHQ hospital, Faisalabad. This study
was conducted for six months from April 2011 to
December 2011. Ethical approval was obtained
from institution ethics committee. Sample size
was calculated by using WHO sample size
calculator formula for 2 proportions. To collect
sample consecutive sampling technique (nonprobability) was used. Neonates were randomly
divided into two groups; each group has 33
subjects, group-A and B by using random
number tables generated by computer.
Neonates of group-A were given MgSO4
through I/V, 3 doses 250mg/kg/dose, 24 hours
apart and group-B were given I/V normal
saline, 3 doses 1 ml/kg/dose after 24 hours.
2

According to the ward protocol supportive care
was also provided for perinatal asphyxia.
Neonates of either sex presenting with
moderate to severe birth asphyxia, gestational
age of >37 weeks, HIE (moderate to severe),
has severe perinatal asphyxia, CT scan brain
were included in the study. While, patients with
intrauterine growth retardation (weight at birth
<2.0 kg),maternal prenatal Mg administration
(on the basis of history),congenital
malformation (on the basis of clinical
examination), neonates with CT brain showing
congenital brain malformations at admission
were excluded from the study. Exclusion criteria
was strictly followed to control confounding
variables. The purpose, procedure, risks and
beneﬁts were explained to the parents of
neonates and informed consent was taken.
After detailed history and examination, data
was registered as per proforma. At discharge
complete data was obtained.
CT scan of brain was done at admission and at
discharge from hospital radiology department
and it was reported by hospital radiologist (MRI
facility was not available).The criteria of
treatment eﬃcacy were an improvement in
neurological ﬁndings (neonatal reﬂexes),
establishment of oral feeding (sucking)on the
basis of clinical examination and ﬁndings of
normal CT brain.
Statistical analysis
Statistical package of social sciences (SPSS)
version 23 was used for statistical analysis. For
all variables descriptive statistics was
considered. Quantitative variables were
measured by calculating mean and standard
deviation. For qualitative variables frequency
and percentages were calculated. To compare
eﬃcacy in two groups, Chi square test was used
as a test of signiﬁcance. Statistical signiﬁcance
was deﬁned as P < 0.05.
RESULTS:
In group-A and B, 20(60.6%)subjects and
18(54.5%)subjects were males while
13(39.4%)subjects and 15(45.5%)subjects
were females respectively. Regarding age
distribution, 15(45.4%)subjects in group-A and
14(42.4%)subjects in group-B were 1-2 hours
of age. In group-A, 12(36.4%)subjects and in
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group-B, 7(21.2%)subjects were 3-4 hours old
while 6(18.2%)subjects in group-A and
12(36.4%)subjects in group-B were 5 hours
old. Mean age (in hour) was observed
2.82±1.35 and 3.24±1.60 in group-A and B,
respectively. In group-A and B, 18(54.5%) and
19(57.6%) subjects had 37-38 weeks while,
15(45.5%) and 14(42.4%) subjects had 39-40
weeks of gestation age respectively. (Table-1).
Neurological ﬁndings (neonatal reﬂexes)at
discharge were improved in 25(75.8%)subjects

in group-A and in 15(45.4%)subjects in groupB. Signiﬁcant diﬀerence between two groups
was observed with p value (P=0.011). Oral feed
(sucking) was signiﬁcantly established in
group-A 25(75.7%)as compared to group-B
13(39.4%). P value (0.002) was considered
statistically signiﬁcant. Normal CT brain was
seen in 28(84.9%) subjects in group A while in
group-B in 17(51.5%) subjects. Between
groups statistically signiﬁcant diﬀerence was
observed(P=0.003) (Table-2).

Table 1: Distribution of cases by sex, age (hour) andgestational age (week)
Distribution of cases
by

Group-A
(Treatment) Total=33, n (%)

Group-B (Placebo)
Total=33, n (%)

Male

20(60.6%)

18(54.5%)

Female

13(39.4%)

15(45.5%)

1-2

15(45.4%)

14(42.4%)

3-4

12(36.4%)

07(21.2%)

5

6(18.2%)

12(36.4%)

Mean ± SD

2.82±1.35

3.24±1.60

37-38

18(54.5%)

19(57.6%)

39-40

15(45.5%)

14(42.4%)

Mean±SD

39.5±3.1

39.1±3.5

Sex

Age (hours)

Gestational age (week)

Table 2: Distribution of cases by neurological ﬁndings (neonatal reﬂexes), oral feed
(sucking) and CT brain at discharge
Distribution of cases Group-A (Treatment)
Group-B (Placebo)
by
Total=33, n (%)
Total=33, n (%)
Neurological ﬁndings (neonatal reﬂexes) at discharge
Improved
25(75.8%)
15(45.4%)
Not improved
08(24.2%)
18(54.6%)
Oral feed (sucking) at discharge
Established
25(75.7%)
13(39.4%)
Not established
08(24.3%)
20(60.6%)
CT brain at discharge
Normal
28(84.9%)
17(51.5%)
Abnormal
05(15.1%)
16(48.5%)
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P value

0.011
0.002

0.003
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DISCUSSION:
In the current study, birth asphyxia was
improved with the treatment of MgSO4.
Signiﬁcant results were observed with
neurological ﬁndings (neonatal reﬂexes), oral
feed (sucking) and CT brain at discharge time.
In India, similar study has done in 2009 for the
use of MgSO4 in severe birth asphyxia. It
improves the overall neurological outcome, CT
scan and oral feeding (sucking) in treatment
group at discharge time as compared to placebo
group[11]. In another study, for the ﬁrst 3 days of
life three doses of magnesium sulfate infusion
was given daily at the 250mg/kg per dose. In
neonates, this strategy also improved the
neurologic outcomes at discharge with severe
perinatal asphyxia[12]. Previously, Ichibia et al.
conducted a multi center, randomized
controlled trial. He also observed the improved
outcomes in babies with severe birth asphyxia
with the treatment of postnatal magnesium
sulfate infusion (250 mg/kg/day) for 3
days[13,14]. It was also estimated that signiﬁcant
results occurred more often in the magnesium
group than in the control group on cranial CT,
EEG and for establishment of oral feeding by
day 14 of age.
Neurobiology research is done to understand
the mechanisms that culminate in neuronal loss
after hypoxic-ischemic insult[15]. In animal
model, the systemic administration of
magnesium after a simulated hypoxic ischemic
insult has been shown to limit neuronal
injury[16]. Previously, the plausibility of Mg in the
prevention of delayed neuronal death following
perinatal asphyxia in the human neonate has
also been discussed[17]. The potential value of
magnesium are supported by experimental
work by several mechanisms, i.e. antiexcitotoxic (block the NMDA receptor),
antioxidant (required for glutathione
biosynthesis), anti-cytokine (inﬂammatory
cytokineslevels are decreased) and antiplatelet
(platelet aggregation are decreased) eﬀects[18].
Infusion of postnatal magnesium sulfate was
neuro protective in this study. Fewer neonates
are reﬂected with neurologic abnormalities and
at discharge oral feedings are received by more
infants in the treatment group. In previous
study, a lower incidence of cerebral palsy was
observed in pre term infants born to mothers
4

who had received magnesium sulfate before
delivery[19]. Magnesium supplementation is also
recommended to mother in this study. Similar
to other study, in which lower incidences was
reported for fetal heart rate deceleration and
term stillbirths for mothers who received
magnesium during pregnancy[20].
CONCLUSION:
Magnesium has beneﬁcial eﬀects in babies with
severe asphyxia. This study concludes that
neurologic outcomes can be improved at
discharge time with the treatment of postnatal
magnesium sulfate for neonates having
perinatal asphyxia in severe condition. To the
best of our knowledge, very few studies at
present from Pakistan with small sample size
based on single center. However, a large multi
center trial should be conducted to validate our
hypothesis.
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