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Background: Meconium Aspiration Syndrome is an important cause of morbidity and mortality in newborns. 

Aim: To study the role of surfactant in cases of MAS.

Methodology: A non blinded clinical trial was performed on 30 patients of MAS admitted in a peripheral hospital. 15 were chosen as the cases 
and rest 15 were taken as the controls. 

Results: Out of the 15 babies who were given the surfactant, 5 babies (33%) were given natural surfactant and 10 babies (66%) were given 
synthetic one. 3 babies died in each group. 10 babies required ventilatory support among the cases and 14 required it among the controls. 
Pulmonary hemorrhage was found in 2 babies in the cases and among 3 in the controls. The difference was not statistically significant.

Conclusion: Surfactant therapy does not decrease the mortality or the other complications in cases of MAS.  

ABSTRACT

KEYWORDS : Meconium Aspiration Syndrome, Surfactant

Introduction: Meconium aspiration syndrome is one of the lead-
ing causes of morbidity and mortality in neonates[1,2,3]. In MAS there 
is significant disturbance in the surfactant production and activity. 
Many studies show that inhibition of surfactant activity is an impor-
tant part of the pathophysiology of MAS. Either meconium itself or 
plasma proteins, haemoglobin and edema fluid may decrease the ac-
tivity of surfactant, and hence exogenous administration of surfactant 
may be helpful. Surfactant replacement therapy is an established 
modality of treatment in babies born preterm with respiratory dis-
tress syndrome. Many other neonatal lung disorders have decreased 
surfactant as a part of pathophysiology like MAS, Shock lung, pul-
monary hemorrhage, pneumonia, Congenital Diaphragmatic Hernia, 
Bronchopulmonary Dysplasia. Insufficient or absent surfactant in MAS 
can be increased by supplementation. This study aims to examine the 
effects of exogenous surfactant administration in cases of MAS at a 
centre in rural area.

Aims and Objectives: To evaluate the effect of surfactant adminis-
tration in treatment of late preterm and term infants born with Meco-
nium Aspiration Syndrome.  

Materials and Methods:
A nonblinded clinical trial was performed over a period of 1 year from 
January 2015 to December 2015 in a hospital in rural area. A total of 
30 neonates were recruited in the study. 

In patients in whom the parents agreed for surfactant, either Survan-
ta at 4 ml/kg (150 mg/kg) or Neosurf at 5 ml/kg (135 mg/kg) were 
given,depending on the financial capability of parents. Intratracheal 
bolus administration of surfactant versus no or placebo therapy was 
given. Lavage method was not used. Also the number of babies who 
were not given surfactant was kept at 15 as apposed to the ones who 
were given surfactant for easier calculation. Timing of administration 
of surfactant was noted as early rescue and late rescue therapy. Early 
rescue implied to administration of surfactant within 2 hours of birth 
and late rescue as administration after 2 hours of birth. Also , vitals 
like respiratory rate and saturation were monitored periodically. Rou-

tine neonatal care was provided to every child. Repeat doses were 
given to babies requiring FiO2 of more than 35% and mean airway 
pressure of more than 7 cm H2O to maintain a PO2 of 50-70 mmHg[9]. 
During the course of NICU stay, babies were monitored for complica-
tions like air leak, pulmonary haemorrhage. Duration of hospital stay, 
duration of ventilation, duration of supplemental oxygen were also 
recorded. Babies were deemed fit for discharge when they had no res-
piratory distress, saturations were maintained and they were feeding 
well. 

Inclusion Criteria:  
1.	 Late preterm ( born within 34-36 weeks of gestation ) and term 

babies born by either normal vaginal delivery or Caeserian Sec-
tion.

2.	 Babies with evidence of meconium stained amniotic fluid dur-
ing any stage of labour 

Exclusion Criteria: 
1.	 Babies born with Meconium stained amniotic fluid but born less 

than 34 weeks of gestation were excluded.
2.	 Babies with conditions other than MAS like Congenital Heart 

Disease,Congenital Malformation of any sort were excluded.
3.	 Parents with financial constraint who did not give consent for 

the study.

Outcome:
Outcomes were mainly divided into primary and secondary as,
1 Primary outcome : 
Mortality
2 Secondary outcome:
Showing Pulmonary haemorrhage
 Requiring mechanical ventilation

Result :
The total number of babies who were given surfactant were 15 ver-
sus 15 babies in the control group with MAS. Out of these 15 babies,5 
babies (33%) were given natural surfactant (Survanta) and 10 babies 
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(66%) were given synthetic one (Neosurf ).

(figure 1 comes here)
In the surfactant group,4 babies were between 2 to 2.5 kgs, 6 were 
between 2.5-3 kgs and 5 babies were more than 3 kgs. In the control 
group,2 babies were in between 2-2.5 kgs,9 babies were in between 
2.5-3 kgs,and 4 babies were more than 3 kg birth weight. In the ba-
bies from the surfactant group,division of babies on the basis of ges-
tational age was noted as 2 babies in the late preterm group and 13 
babies in the term group,while in the control group,5 babies were late 
preterm and 10 babies were of term gestational age. In the surfactant 
group,9 babies were admitted in less than 2 hours of life to our NICU,3 
babies in between 2 to 4 hours and 3 babies between 4 to 24 hours. 
In the control group,8 babies were admitted in less than 2 hours,2 ba-
bies in between 2 to 4 hours and 5 babies between 4 to 24 hours of 
life. 

(table 1 comes here)
Method of administration of surfactant was ET+CPAP in 6 ba-
bies,ET+Venti in 6 babies and ET+InSurE were 3 babies. A total of 5 
babies needed repeat dose of surfactant.In the first group,1 baby 
needed repeat dose of natural surfactant whereas 4 babies needed 
repeat dose of synthetic one. In the surfactant group,early rescue was 
given to 3 babies and remaining 12 babies were given late rescue.

Newborns needing ventilator support were 10 out of 15 in the sur-
factant group,and 14 out of 15 in the control group. In spite of ven-
tilatory support,3 babies each in the surfactant group and the control 
group died. Pulmonary haemorrhage was seen in 2 out 3 babies who 
died in the surfactant group,as opposed to 3 out of 3 babies in the 
control group.

(table 2 comes here)
Discussion:
Meconium stained amniotic fluid complicates around 8-25% of live 
births. Most cases occur in babies born term or post term. Approxi-
mately 5% of babies with meconium stained amniotic fluid develop 
meconium aspiration syndrome and approximately 50% of them re-
quire mechanical ventilation. [8]

In respiratory disorders with surfactant deficiency, exogenous admin-
istration of surfactant helps in decreasing the morbidity associated. It 
is administered through the endotracheal tube using standard prepa-
ration. 

In our study we gave exogenous surfactant to 15 babies of MAS 
whose parents could afford the surfactant. Newborns needing ven-
tilator support were 10 out of 15 in the surfactant group,and 14 out 
of 15 in the control group. In spite of ventilatory support,3 babies 
each in the surfactant group and the control group died. Pulmonary 
haemorrhage was seen in 2 out 3 babies who died in the surfactant 
group,as opposed to 3 out of 3 babies in the control group. 

Many studies have been published to review the effects of sur-
factant in MAS. Halliday et al[4] in 1996 published study on the use 
of surfactant in MAS. In this study, 54 newborns with MAS were giv-
en surfactant at a median age of 14 years. In this study, 18% babies 
had improved gas exchange, 44% did not show any response ,but 
only 2 babies required ECMO. Another study done by Findlay et al [5]

in 1996, demonstrated effects of surfactant in 40 babies with MAS. 
In this study, slightly higher dose of 150ml/kg was used. This study 
concluded that early administration of surfactant was helpful in MAS. 
Auten et al [6]in 1991, demonstrated short term benefits like decrease 
in hospital stay and decrease in assisted mechanical duration after 
surfactant use in MAS. Also, Khammash et    al [7]also reported similar 
results after surfactant use. Dargaville et al [2] also had similar findings 
with use of surfactant in MAS.  

Conclusion: Surfactant therapy does not decrease the mortality or 
the other complications in cases of MAS.

Limitation of study:
Number of babies recruited for the study is less.
No blinding was done in the trial
Financial constraint was an important factor in deciding the mode of 
treatment.

Figure 1: Showing the number of babies of Meconium 
aspiration syndrome given surfactant.

Table 1: Characteristics of babies of MAS in the study.

Characteristic Surfactant 
given (n=15) Control (n=15)

1. Birth weight
    2-2.5kg
    2.5-3kgs
   >3 kgs

4 (26%)
6 (40%)
5 (33%)

2 (13%)*
9 (60%)*
4 (26%)*

2. Gestational age
    Late preterm
    Term

2 (13%)
13(86%)

5(33%)*
10 (66%)*

3. Time of admission 
in  
NICU
   < 2 hours
   2-4 hours
   4 – 24 hours

9(60%)
3 (20%)
3 (20%)

8 (53%)*
2 (13%)*
5 (33%)*

 
*Applying Fisher exact test p value > 0.5 i.e. not significant i.e. the 
groups are comparable.

Table 2: Outcome in babies of MAS between cases and 
controls.

Outcome Surfactant given 
(n=15) (%)

Control (n=15) 
(%)

1. Babies died 3 (20%) 3 (20%)*
2.Babies requiring 
ventilatory support 10 (66%) 14 (93%)*

3.Pulomonary 
hemorrhage seen in 
babies

2 (13%) 3 (20%)*

*Applying Fisher exact test p value > 0.5 i.e. not significant.
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