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ABSTRACT 

Objectives 

To study the profile and outcomes of neonates with meconium aspiration syndrome- a retrospective 

observational study. 

Methods 

The study period includes from May 2014 to April 2015. The data was collected from all neonates born through 

meconium stained amniotic liquor who got admitted in our NICU during this period. The data collected include age of 

presentation, sex, weight, ventilation, oxygen therapy, duration of oxygen therapy/ ventilation provided, hospital stay, 

complications and outcome. 

Results 

The study period had 909 cases admission to NICU of which 136 cases were meconium aspiration syndrome. 

Mean weight 2960±0.50 grams and range being 1.20-4.0 kgs with median body weight is 2.75 kgs (CI 95% 3.3-3.75Kgs) 

p<0.00. Average gestational age 32 weeks IQR (28.36-36.55weeks) p<0.01. The age of presentation ranged from birth to 

2 days with male predominance. Male: female ratio was 1:0.60. APGAR score <5 and blood gas abnormalities found in 

16 (11.76%) and 04 (2.94%) respectively. 

The mean duration of ventilator was 2.17±0.21days. The complications were seen in 98 cases, which included 

severe birth asphyxia 65 (47.79%) p<0.01, pneumonia 22(16.17% ) p<0.01, air leak 06(4.41%) p<0.01, PPHN 08 ( 5.88%) 

p<0.01, pulmonary hemorrhage 03(2.20%) p<0.01, sepsis 09(6.61%) p<0.01and associated findings like CHD 04 (2.94%) 

p<0.01 cases. Neonate who had more than one complication was 22(16.17%) cases. The survival rate in our study was 

93.38 % and death rate was 6.62 %, AUC 0.98 with good sensitivity 91.34 and specificity 86.22%, p<0.01. The duration of 

hospital stay was 5.02±0.96 days p<0.01. 

Conclusion 

MSAF was significantly greater in term and post term deliveries 83.82 % compared to deliveries occurring 

before 37 weeks of gestation. The risk of MAS is significantly greater in the presence of fetal distress and low Apgar 

score. There was striking association between low 5 minutes Apgar score and MAS. Sepsis and ventilator associated 

pneumonias are most common complications in ventilated neonates. Hence adequate care should be taken to prevent 

sepsis. Timely ventilation management of complications in neonates with MAS will improve outcome. 
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INTRODUCTION 

The meconium aspiration syndrome (MAS) is one of the most common causes of respiratory distress in term and 

post term infants. The overall frequency of meconium stained amniotic fluid (MSAF) varies between 5% to 25% (median 

14%).
(1) 

MAS occurs in about 10% of infants born through MSAF. Infants born through MSAF are 100 times more likely 

to develop respiratory distress compared to their counterparts born through clear amniotic fluid. Passage of meconium in 

utero in vertex presenting babies is suggestive of fetal distress and occurs due to placental dysfunction, post mature or 

small for dates babies and ante partum hemorrhage. The condition is uncommon in infants below 34 weeks of gestation
(1,2)

. 

However, MAS are characterized by clinically early onset of respiratory distress in a meconium stained amniotic 

fluid infants with poor lung compliance and hypoxemia. Radiologically areas of atelectasis and hyperinflation.
(1)

 At least 

one third of infants with MAS requires intubation and mechanical ventilation. Severe MAS is associated with relatively 

high risk of complications, air leaks and pulmonary hypertension and relatively long duration of respiratory support and 

oxygen therapy. Mortality is about 5 to 37%. Studies in Meconium stained neonates with risk factors, time of onset and 

severity of respiratory distress remained scanty, hence this study which would be useful to prioritize the infants born 

through MSAF at risk of developing respiratory distress. 

MATERIALS AND METHODS 

This is a retrospective observational study done at a tertiary care teaching hospital. The study period includes 12 

months (May 2014 to April 2015). Institutional ethical clearance obtained, ethical committee has approved the study and 

informed consent was taken from parents. The data was collected from all neonates born through MSAF who got admitted 

in NICU during this period through pretested questionnaires .The demographic profile, Clinical parametric data was 

collected at greater accuracy. All patients were meet following inclusion and exclusion criteria  

Inclusion Criteria 

Neonates had respiratory distress in the presence of MSAF with onset within 24 hours of life and chest X- ray 

showing non-homogenous infiltrates with or without hyperinflation. 

Exclusion Criteria 

Major congenital anomaly, respiratory distress due to surgical causes, suspected heart disease were excluded from 

the study.  

All relevant data sets were collected through standard pretested questionnaires (age of presentation, sex, weight, 

and ventilated age, duration of ventilation, stay, complications and outcome etc). The diagnosis of MAS (meconium 

aspiration syndrome) is made on the basis of following features; Meconium stained liquor or staining of nails, umbilical 

cord, skin along with one or more of a) respiratory distress with onset soon after birth b) radiological evidences of 

aspiration, pneumonitis with areas of atelectasis and hyperinflation. The following classification procedure has followed 

during the study intervention, the respiratory disease is made (modified from Cleary and Wiswell) mild MAS is a disease 



Profile and Outcome of Neonates with Meconium Aspiration Syndrome in- a Tertiary Referral Centre                                               23 

 

www.tjprc.org                                                                                                                                                                      editor@tjprc.org 

requiring <40% oxygen for <48 hours, Moderate MAS is a disease requiring >40% oxygen for >48 hours without air leak. 

Severe MAS is a disease requiring assisted ventilation for 48 hours often associated with PPHN.  

As per the study protocol, the Senior resident attended all delivery cases with MSAF. Babies who had significant 

(p<0.01) respiratory distress were started on continuous positive airway pressure (CPAP) or mechanically ventilated. Ante 

partum and intra partum risk factors were recorded. Chorioamnionitis was defined as intrapartum maternal fever of>37.8 c 

with at least two of four. Fetal tachycardia >180bpm, uterine tenderness, maternal leucocytes count >15000 and foul 

smelling vaginal discharge. Persistent pulmonary hypertension of newborn (PPHN) was defined on the basis of labile 

oxygen saturation, pre and postductal oxygen saturation difference of >10% or pre and post ductal partial pressure of 

arterial oxygen (PaO2) difference of >20 mm Hg with or without the presence of echocardiography evidence of PPHN. 

Diagnosis of PPHN on echocardiogram was based on the peak velocity of tricuspid regurgitation jet with a peak pulmonary 

pressure gradient of >20 mm Hg (3,4,5).Similarly hypertensive shock was defined as presence of low pulse volume, 

tachycardia, skin mottling and a capillary refill time >3 seconds along with systolic blood pressure and or diastolic blood 

pressure <5
th

 centile(6). A diagnosis of hypoxic ischemic encephalopathy (HIE) was made based on Sarnath and Sarnath 

staging in babies > 36weeks of gestation and Levens staging in babies <36 weeks( 7,8).Myocardial dysfunction was 

diagnosed on the basis of edema, third space fluid collection, hepatomegaly, S3 gallop or cardiogenic shock manifesting 

with capillary refilling time >3 seconds or low blood pressure along with elevated creatinine phosphokinase muscle brain 

(CPK-MB>75IU/L).Renal dysfunction was defined as elevated blood urea (>60 mg/dl) or serum creatinine >1mg/dl in the 

presence of normal maternal renal function. 

After delivery suctioning was done using 12 or 14f catheter to clear meconium and suction from mouth and nose. 

(9) All babies were monitored hourly for initial 24 hours and then less frequently. Babies having respiratory distress were 

initiated on oxygen therapy with target saturation of 93-95%. Chest radiograph, sepsis screen and blood culture were 

performed in all patients developing respiratory distress and also those having risk factors for sepsis. Data were collected 

on maternal risk factors including antenatal care (> 3 visits to health care facility), prolonged rupture of membrane 

evidenced by history of leaking per vagina and absent membrane on examination (>18hours). Prolonged labor (onset of 

labor till delivery >18hours), obstructed labor, fetal distress, meconium consistency and mode of delivery. Neonatal 

parameters recorded were gestational maturity (based on New Ballard’s score), birth weight, and meconium staining of 

cord, skin, and nails. Absent or poor cry within 15 seconds of birth, presence of gurgling throat sounds and audible chest 

air entry (assessed 5 minutes after birth) and APGAR at 5 minutes. 

The fetal distress including any of the following heart rate abnormalities (bradycardia HR<100bpm, tachycardia 

HR>180bpm) significant variable decelerating( down to a rate of 60bpm or lasting for >60 seconds) late deceleration, loss 

of beat to beat variability or fetalarrhythmias, and or non reactive Non stress test. Development of respiratory distress 

(including MAS) within 24 hours of birth, time of onset of distress since birth and severity of distress. Respiratory distress 

was diagnosed when one or more of the following were present. Tachypnea(RR>60/min), chest retraction, and respiratory 

grunting. Cause of respiratory distress was substantiated by chest radiograph and positive blood culture. MAS were 

considered as cause of radiograph showed coarse infiltrate, patchy infiltrate, and atelectasis with or without hyperinflation. 

RESULTS 

A total 136 Patients was considered for the study with sex ratio 1:0.75, male comprises 78 (57.35%) and female 

was 58(42.64%) respectively. The mean birth weight of new born baby was 2.69±0.50 kgs. The gestational age was 
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recorded and distributed term 103(75.73%) (p<0.01) , post term 04 (2.94%) p>0.01 ,late preterm 06(4.41%) p>0.01 and 

preterm 10(7.35%) p<0.01. The results were showed to be gestational age is statistically significant (p<0.01) with risk 

factors of meconium aspiration syndrome. Hospital stay is one of the determinants of evaluating the outcome of the 

patients with respect to MAS, In the wake of devastation measurement for causation outcome was correlate with duration 

of hospital stay , asper the resulting findings the mean duration of hospital stay was found to be 4.17±0.275 days and it is 

understanding the tendencies of statistical difference is observed in all the defined predictor variables (p<0.01) like mode 

of delivery (p<0.01), apgar score <6 (p<0.01)and downie score <4 (p<0.01).Figure 1 explicitly define catastrophically 

higher the value of hospital stay will be explained lower the risk of MAS complications. Low birth weight is another 

important predictors for assessing the outcome of the patients with respect to MAS and duration of hospital stay . In the 

resulting findings, the figure revealed that low birth weight between 1-1.50 kgs , which were found to be negative 

association between mode of delivery , apgar score and downie score of selected variants (p>0.01) 
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Figure 1: Relation between Low Birth Weight and Duration of Hospital Stay 
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Figure 2: Oxygen Correlation with Outcomes 
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Bayesian posterior and prior probability distribution analysis was used to know the effect of risk factors on MAS 

with respect to outcome of the patients. The analysis was done by using Epiinfo statistical software; the prior information 

was collected from pretested questionaraies. The MAS oxygen grading was evaluated based on the time factors like <48 

hours> 48 hours and surfactants. Similar variants were correlated with different oxygen categorization. Simultaneously all 

the risk factors were merged for estimation of probability value. In summing of all the output results revealed that, the 

oxygen supplementation between >48 hours were found to be statistically indifference (p>0.01) as compared with other 

groups of MAS (II and III). 
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Figure 3: Multiple Comparisons with Outcomes Correlation with Oxygen and Hospital Stay (Duration) 

Many study opined that a neonate born through meconium aspiration syndrome (MAS) that occur 1-3% of live 

birth .It is an important causative of neonatal mortality and morbidity rate in otherwise healthy term and post term infants 

with a case fatality rate approaching in our study was 35.26% .Only few studies from developing countries have looked at 

the clinical profile of MAS associated morbidities and determinants of outcomes (mortality).In our study we aimed to 

evaluate the mortality profile of neonates with MAS and identify the risk factors that predict mortality during hospital stay 

, mode of delivery , low birth weight (recorded baby weight 1-1.5 kgs) , oxygen supplementation p<0.01 ,apgar p<0.01and 

downie score p<0.01were found to be statistically significant risk factors of MAS syndrome (p<0.01) with odd ratio 

(15.63-21.22) presented in Figure 3 and figure 4 

    

Figure 4: ROC with Respect to Hospital Stay, Oxygen and Outcomes 

Table 1: Oxygen in Association with Outcomes 



26                                                                                                                                            Vijayalaxmi Gagandeep & Nagabhushan BM 

 

www.tjprc.org                                                                                                                                                                      editor@tjprc.org 

Criterion Sensitivity 95% CI Specificity 95% CI +LR 95% CI -LR 95% CI 

<1 0.00 0.0 - 2.9 100.00 66.4 - 100.0 
  

1.00 1.0 - 1.0 

≤1 75.59 67.2 - 82.8 100.00 66.4 - 100.0 
  

0.24 0.2 - 0.3 

≤2 91.34 85.0 - 95.6 100.00 66.4 - 100.0 
  

0.087 0.05 - 0.2 

≤3 100.00 97.1 - 100.0 0.00 0.0 - 33.6 1.00 1.0 - 1.0 
  

 

DISCUSSIONS 

In this study low apgar score (<6 score), low Downe’s score (<4 score),mode of delivery and low birth weight is 

the main predictors and developed MAS ,one-fourth died in MAS .about half of the neonates had complications where 

significant number of neonates developed complications. Presence of myocardial dysfunction and a higher initial oxygen 

requirement independently increase the odds of higher mortality ( ODD 5.63-12.63) P<0.01. Many studies have shown a 

wide range odds (10.33-21.56) p<0.01 5-40% in the mortality among infants with MAS with recent study showing <20% 

mortality rate odds is 13.56-19.58 p<0.01 .A higher mortality rate observed in the low birth weight (1.50-1.9 kgs) it could 

be related to higher proportion of small gestational age neonates .The lower gestational age, apgar score <6 and downie 

score <4 and myocardial dysfunction as an independent factor for significant increases trend of mortality .This also 

emphasize the need for aggressive and close monitoring and early intervention of therapeutic option should support in such 

neonates . Similar studies have observed PPHN, pneumothorax, birth asphyxia need for respiratory support in the first 48 

hours of life 

CONCLUSIONS 

The present study concludes that, APGAR score is good predictor for severity of MAS. Downe’s score is a useful 

assessment system in MAS to determine the need for mechanical ventilation. Mechanical ventilation is the main stay for 

management. Initial higher requirement of oxygen is directly proportional to odds of mean hospital stay and mortality in 

MAS. 
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