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INTRODUCTION 

ARDS exists in neonates and might occur independently 

of gestational age, a hypothesis which is supported by 

similar biological and pathophysiological features of 

ARDS.1 Extensive lung inflammation and surfactant 

catabolism leading to lung dysfunction are the 

pathophysiological characteristics of neonatal ARDS 

which is like in older children and adults.2 The Montreux 

definition for neonatal ARDS closely resembles the 

definition of ARDS in patients of other ages, but the 

peculiarities of newborn infants and the characteristics of 

neonatal intensive care are also considered.3 Several risk 

factors including infection, pneumonia, aspiration of 

meconium/blood, pulmonary hemorrhage and perinatal 

asphyxia are proposed for neonatal ARDS.3 Given the 

accumulating knowledge on ARDS biology, it is likely 

that surfactant therapies might be beneficial for neonatal 

ARDS. Moreover, there is wide room for improving these 

therapies with the addition of drugs enhancing surfactant 

activity and/or reducing lung inflammation. Trials on 

surfactant for ARDS in neonates have been performed 

well before the NARDS definitions and yielded 

conflicting results. This is mainly due to heterogeneity in 

study design reflecting historic lack of pathobiology 

knowledge. Ten trials investigated the use of surfactant 

for ARDS in neonates. There were improvements in 

oxygenation (7 trials) and mortality (one trial) improved. 

Trials were heterogeneous for patients’ characteristics, 

surfactant type and administration strategy.4 

Here, authors report a preterm baby identified with 

neonatal ARDS secondary to polymicrobial sepsis (C. 

parasilosis and Coagulase negative Staphylococcus) after 

meeting the Montreux definition for neonatal ARDS. He 

was initially treated with conventional ventilation and 

was successfully treated with high frequency ventilation 

and surfactant administration. 

 

ABSTRACT 

 

Neonatal acute respiratory distress syndrome (ARDS) is less explored and unclassified entity although the 

neonatologists are aware of the existence of this condition. Extensive lung inflammation and surfactant catabolism 

leading to lung dysfunction are the pathophysiological characteristics of neonatal ARDS which is like in older 

children and adults. Montreux definition should be used for neonates from birth until 4 weeks or 44 weeks post-

menstrual age if born before 40-weeks’ gestation. Trials on surfactant for ARDS in neonates have been performed 

well before the NARDS definitions and yielded conflicting results. Authors reported a preterm baby identified with 

neonatal ARDS secondary to polymicrobial sepsis (Candida parasilosis and Coagulase negative Staphylococcus) 

after meeting the Montreux definition for neonatal ARDS. He was initially treated with conventional ventilation and 

was successfully treated with high frequency ventilation and surfactant administration. Well-designed preclinical and 

explanatory clinical studies to investigate the use of surfactant for neonatal ARDS are needed. 
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CASE REPORT 

A singleton preterm male neonate born at 26 weeks to a 

gravida 3 mother with birthweight of 709 g was referred 

to our hospital at 12 hours of life. Baby received 3 doses 

of surfactant for severe respiratory distress syndrome 

(RDS) and was managed with volume target ventilation. 

He was also managed with appropriate antibiotics, 

parenteral nutrition, and other supportive measures. 

Echocardiography was not suggestive of patent ductus 

arteriosus and initial sepsis screen was negative. He 

showed improvement both clinically and radiologically 

and the requirement of mean airway pressure (MAP) and 

fractional inspired oxygen (FiO2) were coming down 

(Figure 1). He was tolerating incremental enteral feeds 

and was otherwise recovering. However, on day 7 of life, 

he started to have increased MAP and FiO2 requirement. 

Echocardiography was normal and chest X-ray was 

suggestive of new onset diffuse inhomogeneous opacities 

in bilateral lung fields (Figure 2). Sepsis screen was 

positive and blood culture showed growth of C. 

parasilosis and Coagulase negative Staphylococcus. 

Blood gas analysis showed severe metabolic acidosis 

with hypoxemia and oxygenation index was 18. But he 

remained hemodynamically stable and there was no 

requirement of vasoactive medications. He met the 

Montreux definition of neonatal ARDS.3 He received 

appropriate anti-fungal and antibiotics, two more doses of 

surfactant and high frequency oscillatory ventilation for 

next 48 hours. With improvement in clinical condition, 

baby was weaned off to conventional ventilation. 

However further weaning to non-invasive respiratory 

support was difficult. He received appropriate course of 

postnatal steroid therapy and was extubated to non-

invasive respiratory support at 3 weeks of life and 

subsequently to room air at 9 weeks of life. He developed 

grade I bronchopulmonary dysplasia and was managed 

with appropriate fluid restriction, adequate calorie, 

furosemide, and bronchodilator therapy. He was 

discharged home at 12 weeks of postnatal life 

(postmenstrual age of 38 weeks) without any oxygen 

requirement and with adequate weight gain. 

 

Figure 1: Roentgenogram showing well inflated lung 

fields before development of ARDS. 

 

Figure 2: Roentgenogram showing diffuse 

inhomogeneous opacities in both lung fields. 

DISCUSSION 

Neonatal ARDS is less explored and unclassified entity 

although the neonatologists are aware of the existence of 

this condition. Montreux definition should be used for 

neonates from birth until 4 weeks or 44 weeks post-

menstrual age if born before 40-weeks’ gestation.5 ARDS 

is a life-threatening respiratory failure characterized by 

lung tissue inflammation and alveolar and/or endothelial 

damage coupled with a complex surfactant injury.6-8 First 

reported use of neonatal ARDS term was associated with 

perinatal asphyxia and meconium/blood aspiration.1 

ARDS is biologically characterized by qualitative or 

quantitative surfactant dysfunction affecting both proteins 

and phospholipids, and extensive lung tissue 

inflammation and many neonatal respiratory disorders 

share commonality of this biological process.2 The 

histological sign of the acute phase of ARDS, occurring 

before the insurgence of extensive fibrosis, is diffuse 

alveolar damage, which is characterized by interstitial 

and alveolar hemorrhage or inflammatory edema, cellular 

infiltration, and atelectasis with possible formation of 

hyaline membranes. Diffuse alveolar damage is 

associated with meconium, milk, or water aspiration after 

underwater birth, sepsis and infectious pneumonia, 

pulmonary hemorrhage, perinatal asphyxia complicated 

by severe respiratory failure, and biliary pneumonia.3 

Like pediatric and adult ARDS, several risk factors 

including infection, pneumonia, aspiration of 

meconium/blood, pulmonary hemorrhage and perinatal 

asphyxia are proposed for neonatal ARDS. Pediatric 

acute lung injury consensus conference (PALICC) and 

Berlin definition used for pediatric ARDS are not suitable 

for neonates and hence was the need of Montreux 

definition of neonatal ARDS.9,10 The Montreux definition 

excludes RDS, transient tachypnea of neonate, congenital 

anomalies, and congenital heart disease as a primary 

current respiratory condition.3 The dissemination of 

Montreux definition might not only foster the neonatal 
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ARDS research but also facilitate the development of 

new therapeutic approaches to neonatal ARDS. 

CONCLUSION 

In conclusion, neonatal ARDS is a less explored clinical 

entity and widespread use of Montreux definition of 

neonatal ARDS will help in development of new 

therapeutic approaches. 
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