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Background: 
• Surfactant is key component of the management of RDS 
• Surf can be given prophylactically or selectively 
• 2012 Cochrane review showed that risk of BPD/death was 

lower with selective use of surfactant. 
• What is the threshold for surfactant use? 
• Despite a large body of work assessing the best use of 

surfactant, little work has assessed the threshold of fraction of 
inspired oxygen (FiO 2 ) that surfactant should be given at, 
leading to variations in practice and reliance on poor quality 
evidence. 

• The European Consensus Guidelines suggest a 30% 
• Both the American Academy of Paediatrics and the National 

Institute for Health and Care Excellence (UK) state surfactants 
should be selectively given to infants on NCPAP but do not 
include a FiO 2 threshold 

• the Canadian Paediatric Society suggested 50% 
• The value of FiO 2 in isolation as a measure of RDS severity 

and surfactant requirement has been disputed, as FiO 2 is 
influenced by multiple factors and pathologies. 

Questions: 
The aim was to perform a systematic review and network meta-
analysis comparing different thresholds of FiO2 for surfactant 
treatment in infants under 32 weeks of gestation. 

Study Design: 
Included studies - Randomised controlled trials (RCTs) 
Patients were neonates born <32 weeks of GA managed on 
nCPAP 
The primary outcome was mortality. 
Secondary outcomes included  
- BPD 
- Pneumothorax 
- Surfactant therapy + number of doses 
- Major morbidity, defined as at least one of severe 

intraventricular haemorrhage (IVH) (grade 3 or 4), 
periventricular leucomalacia (PVL), necrotising enterocolitis 
(NEC) (stage 2A or above), retinopathy of prematurity (ROP) 
greater than stage 2 or BPD. 

- Neurodevelopmental outcome at 2 years of CGA 
- Health-related quality of life (HRQOL). 

Results: 
Twenty-six references describing 14 trials were included 
The included studies involved 5298 infants 

Mean gestational age ranged from 27 weeks to 30 weeks. 

Threshold of FiO 2for provision of selective surfactant ranged 
from 30% (three studies) to 60% (three studies). 
Five studies provided surfactants at 40% and three studies 
provided surfactants at 50% 

Primary outcome: Mortality 

Each of the 14 studies measured mortality, including 5298 
patients. None of the estimates reached statistical significance 
with 30% threshold having the highest OR for this outcome 
(1.81) with 95% CrI of 1.0 to 3.44 

Secondary Outcomes: 
BPD - No difference regarding BPD/CLD alone.  
Use of surfactant - less doses with higher thresholds. The 60% 
threshold had the least doses, 30% threshold second, 50% 
threshold third and 40% threshold last. Earlier treatment = less 
repetitive doses  
Complications of prematurity - no significant differences in 
incidence of IVH, PVL, NEC or BPD. 60% threshold had higher 
incidence on ROP on direct comparison w prophylaxis 
Neurodevelopment at CGA of 2 years - One trial 27 reported this 
outcome. Forty-three of 479 in the prophylactic group and 55 of 
511 in the selective group developed one or more component. 

A sensitivity analysis of infants treated in the era of high 
antenatal steroid use and nasal continuous positive airway 
pressure as initial mode of respiratory support showed no 
difference in mortality, RDS or intraventricular haemorrhage 
alone but suggested an increase in the combined outcome of 
major morbidities in the 60% threshold. 

Conclusion: 
This network meta-analysis of 14 studies and 5290 infants 
suggests no statistically significant difference between a range 
of 30% to 50% FiO 2 for the provision of surfactant to preterm 
infants regarding mortality, respiratory outcomes or 
complications of prematurity. A 60% threshold may result in 
more major morbidities. Despite the low quality of evidence and 
limitations of indirect comparisons, this review provides the 
strongest evidence currently available, supporting more 
judicious use of surfactant in preterm infants. 


