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Abstract 

Whole body hypothermia is now standard therapy for severe hypoxic-ischaemic encephalopathy (HIE) in 

economically advanced countries. However, similar benefits have not been evident from many small and the very 

large multinational Helix study  
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Introduction 

Whole body hypothermia is now standard therapy for severe hypoxic-

ischaemic encephalopathy (HIE) in economically advanced countries. 

However, similar benefits have not been evident from many small and the 

very large multinational Helix study [1, 2]. This has lead to rejuvenation of 

interest in the therapeutic use of other modalities including Magnesium 

Sulphate (MgSO4 ) as a neuroprotective therapy for HIE in low-middle-

income countries. 

It is estimated that around 80 to 120,000 neonates either suffer from or die 

from HIE every year and more than 80% of these deaths occur in LMICs. In 

addition to the large number of deaths nearly 50% of babies who survive 

(even after total body hypothermia) suffer from neuro-developmental 

disorders making HIE a significant public health issue with heavy burden of 

care on the state and the affected families. 

Magnesium sulphate (MgSO4) has been used in obstetric practice since 1925 

to control eclamptic seizures, its pharmacokinetics, safety profile are well 

known. It is cheap and universally available. As, an incidental finding 

antenatal MgSO4 therapy was found to be associated with modest effect on 

reducing cerebral palsy and motor dysfunction in premature infants [3]. The 

exact mechanism by which MgSO4 confers neuroprotection is unclear [4] 

The process leading to HIE are heterogeneous starting either 

preconceptionally or in the antepartum period. It is now recognized that there 

are two distinct periods when neuronal damage occurs. The immediate 

(primary) hypoxic insult followed by a latent period and then profound and 

a much longer period of secondary neuronal damage due to the release of 

chemical mediators and calcium gating mechanisms and failure of auto-

regulatory mechanism that causes cerebral ischemia, neuronal cell hypoxia 

and intracellular energy failure (primary energy failure). This is due to 

release of inhibitory neurotransmitters like GABA (Gamma Amino Butyric 

Acid) as a protective mechanism to decrease oxygen demand of neuronal 

cells and minimize the effects of hypoxia. 

Secondary energy failure; This is believed to be due to oxygen free radical 

production; intracellular calcium entry into the cells (gating mechanism) and 

increased apoptosis and neuronal cell death (necroptosis). 

Magnesium Sulphate, is thought to act by reducing neuronal excitotoxicity. 

Secondary neuronal injury is due to accumulation of excessive amounts of 

intra-neuronal calcium as a result of excitatory amino acid stimulation of the 

N-methyl-D-aspartate (NMDA) cell receptors. It is hypothesised that 

Magnesium ion gates the NMDA channels in a voltage-dependent manner 

and protect the brain from NMDA receptor-mediated injury. It has also been 

suggested that magnesium sulphate may be neuro-protective by other 

mechanism e.g., anti-excitotoxic, antioxidant, anti-cytokine and antiplatelet 

effects.  

A small number of human studies that have been published have reported 

either the effect of antenatal magnesium sulphate on the newborn or when 

magnesium sulphate has been given in association with hypothermia [5]. The 
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studies from high income countries suggest that Magnesium Sulphate in HIE 

has short term beneficial effect which is lost by school age [6]. However, 

Bhatt, Gathwala [7-9] from LMIC have shown clear good short term 

outcome outcome following magnesium sulphate therapy following birth 

asphyxia (Figure 1). 

 

Figure 1: Short-term neuroprotective effect of magnesium sulphate therapy in neonatal hypoxic ischaemic encephalopathy (ref: Bhatt (7, 8) and Gathwala 

(9). 

 

A small pragmatic study from Pakistan [9] concluded “ Postnatal magnesium 

sulphate therapy appears to be neuroprotective in term/near term neonates 

with moderate to severe birth asphyxia in terms of seizure control, duration 

of stay and initiation of feeding. However, no improvement was seen as 

regards mortality, cranial USG changes and long-term neurodevelopmental 

outcome”. 

 

Taking all the human studies from high and LMIC countries of magnesium 

sulphate therapy in HIE further large multicentre randomised controlled 

trails are warranted to determine the efficacy of MgSO4, optimal dose, 

duration, timing and safety along with long-term functional outcomes and its 

neuroprotective ability in neonatal hypoxic ischaemic encephalopathy.  
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