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Surfactant Nebulisation

• 1st attempt 1964
• Case series 11 babies. 8 survived

• 1990s Animal studies- continuous 
jet nebulisation via E-T tube

• Small amounts of surfactant reach target

• Some improvement in lung mechanics

• Most drug in tubing and filters



Clinical Trials in Preterm Infants

SURFACTANT METHOD POPULATION OUTCOME

Jorch G 1997 (letter) Alveofact Jet nebuliser 28-35 weeks (n = 20) A-aO2 gradient, pCO2

and Silverman score 
improved

Arroe M 1998 Exosurf Side stream nebuliser 23-36 weeks (n = 22) No significant benefit

Berggen E 2000 Curosurf Jet nebuliser Infant
flow + CPAP

27-34 weeks (n = 34) No significant benefit

Finer N 2010 (Pilot) Aerosolised KL4 Aeroneb (mesh)  + 
CPAP

28-32 weeks (n = 17) Safe

Pillow J 2019 CureNeb 
study

Curosurf Pari eFlow (mesh) + 
CPAP via nasal mask

29-33 weeks (n= 70) Reduction in CPAP 
failure in 31-32 
weekers



CureNeb Study
• Single centre, blinded RCT

• Infants 29-33+6 weeks <4h old with 
evolving RDS (FiO2 0.22-0.3)

• Randomised to receive 200mg/kg 
poractant alfa or sham nebuliser

• Pre-defined failure criteria
• FiO2 > 0.3 > 30 mins or >0.45 anytime
• 2 apnoea's requiring B&M
• Two pHs < 7.2 and CO2 > 65 mmHg
• Clinician decision intubation necessary

• Primary outcome need for intubation 
first 72 hours Minocchieri et al ADCFN 2019
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CureNeb Study
• Surfactant nebulisation reduced risk of intubation RR 0.52(0.29-0.95)

Minocchieri et al ADCFN 2019



2020…. 

• Multicentre RCT in 22 NICUs in USA
• Any infant with respiratory distress requiring CPAP

• Randomised to receive up to three doses in 72 hours of 
210mg/kg calfactant aerosolised via modified Solarys 
nebuliser sitting in the mouth (pacifier)

• Vs. standard care

• Outcome intubation for surfactant within first 4 d of age

• NO predefined criteria for entry or when intubation 
should be considered

Cummings et al Paediatrics 2020



Quote (From methods)

…. The decision to intubate a newborn with RDS is both highly 
complex and individualised. During pre-trial discussions site 
investigators were unanimous that this critical decision be left up 
to the clinical provider… adding pragmatic strength and ethically 
compliant with infants best interest….. 

..Therefore no set criteria for primary endpoint nor any 
requirement of documentation of the clinicians reasoning in 
making this decision



457 randomised

230 aerosolised 
calfactant

227 usual care

Intubated
59 (26%)

Intubated
113 (49%)

Cummings et al Paediatrics 2020

Aerosolised calfactant….



In the meantime….. Nebulised Beractant

• Aerosolized Beractant in neonatal respiratory distress syndrome: A 
randomized fixed-dose parallel-arm phase II trial 

• Infants 24 – 36+6 weeks single level III NICU
• Four doses/ dilutions of Beractant (100 or 200 mg/kg; 12.5 or 8.3 mg/mL)

• Two different nebulisers (Miniheart jet or Aeroneb solo vibrating mesh)

• Given Caffeine if < 32 weeks

• Predefined failure criteria

• Designed to test safety, feasibility, impact of dosing schedules, efficacy

• Retrospective Controls

Sood et al Pulm Pharm & Ther 2021



159 randomised

149 received surfactant

24-28+6

n = 29
29-32+6

n = 60
33-36+6

n = 60

Intubated
n=8 (28%)

Intubated
n=4 (7%)

Intubated
n=3 (5%)

Then identified 79 retrospective controls who might have been eligible for study as comparison group
(But they received caffeine at a later time!)

Sood et al Pulm Pharm & Ther 2021



Outcomes 
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CURONEB Study 

• A Study To Investigate The Safety, Tolerability And Efficacy Of 
Nebulised Curosurf® In Preterm Neonates with RDS

• Phase I component – dose finding study

• Phase II open RCT to test two best doses against CPAP alone
• 28-32+6 weeks FiO2 0.25-0.4 with radiologically confirmed RDS

• Recruited between 60 minutes and 12 hours of age

• Investigational membrane nebuliser (Pari-eFlow Neos) via nasal prongs

Dani J Peds 2022



• August 2017 to June 2018

• 34 centers in 6 countries

Dani J Peds 2022



Curoneb trial Phase II

• Infants 28+0 to 32+6 confirmed RDS requiring CPAP FiO2 0.25-0.4 between 1 
and 12 hours of age

• Administered 200 or 400mg/kg poractant via Pari-eflow neos nebuliser, 
with option for repeat dosing

• Vs. CPAP continuing without nebulisation

• Primary Outcome respiratory failure before 72 hours defined as
• FiO2 > 0.4 > 30mins
• 4 apnoeas/hr or 2 requiring bagging
• Respiratory acidosis pH<7.2 CO2 > 65mmHg

• 84 per group required for 80% power to show reduction in respiratory 
failure from 40% to 20%  at two-sided significance of 5%



Study stopped… change in the benefit-risk balance driven by a 
negligible efficacy profile



Baseline

200mg/kg nebuliser
n=42

400mg/kg nebuliser
n=41

CPAP only
n=43

Gestation (wk) 30.4 (1.4) 30.9 (1.2) 30.6 (1.4)

Weight (g) 1330 (422) 1469 (328) 1450 (346)

Male, n (%) 22 (52) 28 (68) 20 (46)

Antenatal steroids, n (%) 38 (90) 38 (93) 40 (93)

C-section, n (%) 35 (83) 36 (88) 32 (74)

FiO2 (%) 32.5 (6.6) 32.1 (5.3) 30.0 (4.6)



Primary outcome 
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Secondary outcomes
• No difference in any secondary  

outcomes

• No safety concerns
SPO2/FiO2 ratioTime to respiratory failure



Conclusion

• No clear indication that nebulisation of surfactant would make any 
difference to any important outcomes

• Any apparent benefit is in relatively more mature babies

• Nebulisation takes time and could potentially delay early liquid 
surfactant treatment using other methods for babies with genuine 
surfactant deficiency  



Gaetner Pediatrics 2021

Reduced intubation rates

No difference in important outcomes
• Greatest benefit in bigger babies
• Significant risk of bias in trials





• Aerofact – Technical features
• Small aerosol droplets (1-3µm)

• Close to the airway – custom 
nasal interface design

• Synchronisation of aerosol 
delivery with inspiration



• Infants 26-30+6 wks who required n-CPAP 6-8 cmH2O and FiO2 < 0.3 at < 2hrs old

• PART 1 – Single dose of nebulised surfactant Alveofact 216mg (n=10)

• PART 2 – Up to 4 doses of nebulised surfactant (2 then 4 hrly) (n=21)

• Compared with historical controls (3 per 1 study patient born within last 2 yrs.)

• Failure Criteria 
• RSS ≥2.4, 

• CO2>65mm Hg, 

• pH <7.20, 

• nCPAP >8 cmH2O 

• 3 Apn&Brady

Aerofact Phase-1 trial

Jardine ADCFN 2022



• Infants 26-30+6 wks who required n-CPAP 6-8 cmH2O and FiO2 < 0.3 at < 2hrs old

• PART 1 – Single dose of nebulised surfactant Alveofact 216mg (n=10)

• PART 2 – Up to 4 doses of nebulised surfactant (2 then 4 hrly) (n=21)

• Compared with historical controls (3 per 1 study patient born within last 2 yrs.)

• Failure Criteria 
• RSS ≥2.4, 

• CO2>65mm Hg, 

• pH <7.20, 

• nCPAP >8 cmH2O 

• 3 Apn&Brady

Met failure Criteria

Received Surfactant





Aerofact Phase-2 - USA



Aerofact Phase-2 – USA & South Africa



Thank you

Who knows where this will lead?
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