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Abstract

Background : One of the common causes of respiratory distress in neonate is persistent pulmonary hypertension of 

newborn (PPHN) and has been estimated to occur in 2 per 1000 live born term infants. 

Objective : To evaluate the effect of injectable Magnesium Sulphate (MgSO4) in the treatment of Persistent Pulmonary 

Hypertension of Newborn.

Methodology : It was a prospective,�nonrandomized, clinical study conducted from August 2015 to July 2017 among 

25 neonates having moderate to severe PPHN in the Pediatric Cardiac Intensive Care Unit (CICU) of Dhaka Shishu 

(Children) Hospital. Injectable Magnesium Sulphate was used along with other supportive management. Outcome 

measures include drop of pulmonary vascular resistance and increase oxygenation. Side effects of Magnesium Sulphate 

were observed and outcome was recorded. Data were analyzed by using SPSS version 17.

Results : There was significant improvement of oxygenation and decrease in pulmonary vascular resistance at 72 hours 

after use of MgSO4 (p=000). Complications were present in 28% cases which include hypotension in 16% patients, 

urinary retention in 8% and altered GI function in 8% cases. Mortality was 16% among study population.

Conclusion : MgSO4 is effective in improving oxygenation and reduction of pulmonary vascular resistance in PPHN. 
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admissions in the neonatal period. Fifteen 

percent of term infants and 29% of late preterm 

infants admitted to the neonatal intensive care 

unit develop significant respiratory morbidity. 

Newborns with respiratory distress must be 

evaluated promptly and accurately.4

Primary treatment of the neonate with PPHN 

depends on the underlying disorder. A variety of 

treatment options includes surfactant, sedation, 

alkalinization, vasodilatation e.g (tolazoline, 

inhaled nitric oxide, magnesium sulfate, 

adenosine, bosentan, sildenafil), high frequency 

jet-ventilation (HFJV) and extracorporeal 

membrane oxygenation (ECMO).5 The aim of 

treatment is to lower pulmonary vascular 

resistance, maintain systemic blood pressure, 

reverse right to left shunt and improve arterial 

oxygen saturation.6 There is strong evidence for 

the use of inhaled nitric oxide (NO) and ECMO in 

the treatment of PPHN. However, many 

developing countries and resource limited 

centers do not have the funds or the technical 

Introduction

Persistent Pulmonary Hypertension of newborn 

(PPHN) may result when pulmonary vascular 

resistance fails to fall after birth. The blood 

pressure in the arteries of the lungs (pulmonary 

arteries) is normally much lower than the blood 

pressure in the rest of the body. Before a baby is 

born the muscle surrounding the pulmonary 

arteries is tightly constricted resulting in a very 

high pressure in these arteries. After birth the 

arteries dilate and the pressure drops. PPHN is 

characterized by increased pulmonary vascular 

resistance and right-to-left shunting through the 

foramen ovale, with or without a patent ductus 

arteriosus, causing arterial hypoxia even with 

100% FiO
2
.1 Persistent pulmonary hypertension 

in the newborn (PPHN) is a neonatal emergency 

which requires immediate intervention.2,3

One of the most common presentation of PPHN 

in newborn is Neonatal Respiratory Distress 

which is life-threatening and a common 

emergency responsible for 30-40% of 

Original Article



Use of Magnesium Sulphate in Persistent Pulmonary Hypertension of Newborn  M A A Mamun et al.

January 2019 � Volume 10 ��Number 2 371

Table I :  Assessment of improvement of oxygenation from diagnosis 

                to  72th hour after treatment

Time PaO
 2

 (mean ±SD) P value SpO
2

 (mean ±SD) P value

At diagnosis 45.74±13.62 0.000 64.56±7.04 0.08

At 6th hour 48.26±12.60  70.72±8.49 

At diagnosis 45.74±13.62 0.000 64.56±7.04 0.000

At 12th hour 51.46±11.86  72.84±6.37 

At diagnosis 45.74±13.62 0.000 64.56±7.04 0.000

At 24th hour 55.14±10.87  79.12±6.53 

At diagnosis 45.74±13.62 0.000 64.56±7.04 0.000

At 36th hour 58.689.19  82.64±5.83 

At diagnosis 45.74±13.62 0.000 64.56±7.04 0.000

At 48th hour 66.70±8.56  87.80±7.91 

At diagnosis 45.74±13.62 0.000 64.56±7.04 0.000

At 72th hour 88.38±7.15  91.95±7.96 

Table II : Assessment of comparison in improvement regarding RVSP 

                 after treatment at 72th hour

Drug RVSP (mean ± SD) P value

Magnesium sulphate (n=21) At diagnosis = 53.03±9.20 0.000

(MgSO
4
) 

 At 72th hour = 34.69±9.88 

RVSP - Right ventricular systolic pressure

Table III: Complication of Magnesium Sulphate (n=25)

Complications Number Percent

Absent 18 72

Present 7 28

         Hypotension  4 16

         Urinary retention 2 8

         Altered GIT Function 2 8

(Multiple response)

 Table IV : Outcome

Outcome

Time taken to improve (hours) [mean ± SD], n=21  86.66±34.98

Duration of mechanical ventilator [mean ± SD], n=12 112.10±20.48

Hospital Stay (days) [mean ± SD], n=21  9.48±3.39

Outcome Improved 21(84%)

 Died 4(16%)

Neuro developmental assessment at discharge Normal 21(100%)

Discussion

In this study we found that pulmonary vascular resistance 

(measured by echocardiographic evaluation)dropped remarkably 

by MgSO
4
. Shaltouta et al10 also found significant drop in 

pulmonary vascular resistance in their study.

In this study improvement of oxygenation measured by changes 

in partial pressure of oxygenation and ventilator duration. A 

expertise required for these expensive therapies.7

Magnesium sulphate is a natural Ca channel blocker that 

antagonizes Ca ion entry into smooth muscle cell thus promoting 

vasodilatation. It is safe and cheaper alternative for first line 

treatment in moderate PPHN.8,9 A recent study concluded that 

where Nitric Oxide facilities are not available, Magnesium 

Sulphate (MgSO
4
) is a cheap alternative for first line treatment 

of moderate PPHN.10 Very few data are available in our country 

regarding outcome and treatment of PPHN in Bangladesh. 

Therefore, this study was conducted to find out the 

effectiveness of Magnesium Sulphate in PPHN. 

Materials and Methods

It was an prospective, nonrandomized, clinical study, conducted 

from August 2015 to July 2017 in the Cardiac Intensive Care 

Unit (CICU) of Dhaka Shishu (Children) Hospital. During this 

period neonates having respiratory distress and/or cyanosis 

were screened and with pre and post ductal O
2
 saturation 

difference>10% were undergone echocardiography. Moderate to 

severe PPHN were identified among 25 neonates and were 

treated with Magnesium Sulphate with a loading dose of 

100mg/kg over 30 min followed by 20-50 mg/kg/h for 5 hours 

for 3 days. No other vasodilator drug was administered before or 

during the treatment. Pre-ductal and post ductal peripheral 

capillary oxygen saturation (SpO
2
) was monitored. Outcome 

measures include drop of pulmonary vascular resistance 

measured by right ventricular systolic pressure, increased partial 

pressure of oxygen in arterial blood (PaO
2
), mechanical 

ventilator duration and time interval to improve, measured by 

drop of Right ventricular systolic pressure (RVSP)<25 mmHg 

and increase PaO
2
>30 mmHg. Side effect was observed in the 

patient and outcome was recorded. Consent from the parents 

and permission from Ethical Review Committee of Dhaka Shishu 

(Children) Hospital was taken. Data were analyzed by using 

SPSS version 17.

Result

Mean age of study neonates were32.12±14.26 hours. There was 

significant improvement of oxygenation from diagnosis to 72 

hour after treatment (p=0.000) [Table I].

Paired samples t test was done to assess the comparison. 

Statistically significant improvement was found at 72th hour 

regarding drop of right ventricular systolic pressure (RVSP) 

[Table II].

Complications were present in 28% cases. Hypotension 

developed in 4 patients, urinary retention develops 2 patients 

and altered GI function was found in 2 patients (Table-III).

Mean time was taken to improve was 86.66±34.98 hours, mean 

hospital stay was 9.48±3.39 days and 16% cases died (Table-IV).
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Conclusion

Magnesium Sulphate is effective in improving oxygenation and 

reduction of pulmonary vascular resistance in PPHN.
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significant improvement of patients’ oxygenation parameters 

were noted at 72 hours which was comparable with other 

studies.10-12 Ulsa et al13 in a recent randomized clinical trial also 

showed that MgSO
4
 was effective in the improvement of 

oxygenation in PPHN. Marked improvement in partial pressure 

oxygen at 6 hours and maximum improvement at 24 hours were 

found by Chandran et al11. In this study oxygenation was started 

to improve at 6 hours but significantly improved after 12 hours. 

Mean ventilatory time support was 112.10±20.48 hours which 

was comparable with Tolsa et al12.

Raimondi et al9concluded that where nitric oxide facilities are 

not available, magnesium sulphate is a cheap alternative for first 

line treatment of  moderate PPHN. Chandran et al11 found 

MgSO4 to be a safe and effective pulmonary vasodilator. They 

concluded that MgSO4 could be used as a first-line vasodilator in 

developing countries because of its low cost, high efficacy and 

easy administration. Tolsa et al12 and Daffa et al14 also 

concluded that MgSO4 may be considered as an alternative 

treatment in PPHN when no other modalities are available.

At high serum concentrations, magnesium is a muscle relaxant, 

a sedative, and a potent vasodilatory drug. Blood pressure was 

monitored and hypotension was observed in 4 of our patients 

(16%). In response to hypotension MgSO4 infusion was 

temporarily discontinued and saline infusion was given. 

Shaltouta et al10 reported 20% hypotension in their study in 

case of MgSO
4
. No systemic hypotension were noted by Tolsa et 

al12. Chandranet al11 in their study maintained mean blood 

pressure with short periods of dopamine alone or in combination 

with dobutamine. Dopamine was commenced at 5-10 µg/kg/min 

before the loading dose of MgSO4 to prevent systemic 

hypotension. The slight decrease in heart rate was also found 

and easily corrected by dobutamine support.

No patient experienced decrease heart rate in our study. Urinary 

retention develops in 2 patients and altered GI function was 

found in 2 patients. Chandran et al11 found that feeding was 

well tolerated in their study. However, other side effects of 

MgSO
4
 (flaccidity and hypocalcaemia) were not found in the 

present study.

Despite a better understanding of the underlying 

pathophysiology and the various treatments that have been 

proposed, pulmonary hypertension remains a potentially fatal 

complication among newborns. In this study mortality was 16%.

In the study done by Chandran et al it was found that all infants 

who were survived had normal neurological findings at 

discharge from the hospital.11 The neurodevelopmental 

assessment was normal at 6 and 12 months of age in the study 

done by Tolsa et al.12 In our study Neurodevelopmental 

assessment was also found normal in all infants at discharge.


