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• This is my first meeting at District VIII and I am loving it

• Some of the topics that I will talk about today are from the era before 
I was born while few folks in audience here had lived and practiced in 
that era

• I tried to blend in with the locals by ordering a huckleberry latte and 
pretending I know how to fly fish. Didn’t work. They still spotted me 
as a Seattleite in 0.2 seconds



Objectives

• To review and discuss what we know about less invasive surfactant 
administration (LISA)

• Why

• When

• Where

• Who

• How



100 years of journey

Fibrin elastic substances
Pulmonary aspiration 
Aspiration of amniotic fluid
Pulmonary Ischemia
Absence of surface active agents
Idiopathic



The fascinating story of surfactant
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Switzerland 
Porcine lungs: 
Air filled and fluid filled

Harvard, Boston
Lungs of stillborn infants

Chemical warfare study
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Avery and Mead concluded ‘Hyaline membrane disease is 
associated with absence or late appearance of some 
substances which in normal subjects render the internal 
surface capable of attaining a low surface tension when 
lung volume is decreased’.



Patrick Bouvier Kennedy
August 7, 1963
34.5 weeks and 2100 g
Placental abruption



An obituary in the New York Times noted the absence 
of any specific treatment for hyaline membrane 
disease. 

This event helped focus attention on RDS. 
Within a year trials with synthetic surfactants had 
begun.

Nebulized synthetic surfactants: 1964-1968
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1980-1990

• Multiple RCTs

• Meta-analysis articles suggesting surfactant saves lives



Infant and Neonatal Mortality Rate





1990-2010

• Antenatal steroid optimization

• PEEP optimization

• Early use of surf; especially for extremely preterm infants

• Ongoing conundrum about resource poor settings : unavailability of 
the surfactant and mechanical ventilation 



The rise of NCPAP, INSURE and non-invasive strategies: 
1995-2010



To surf or not to surf?

• The initial approach towards the non-invasive ventilation was started 
out of necessity to optimize care in resource poor settings became 
critical for the next step of our journey



Because..Effect of avoiding eMV on death or BPD

Hendrik S. Fischer, and Christoph Bührer Pediatrics 

2013;132:e1351-e1360



Prophylactic vs 
Selective surf: 
Cochrane 
Review 2012 Not all preterm infants would need surfactant 

replacement therapy but



Early surfactant is better; Cochrane 2011

but the one who needs it would benefit if it is 
given early



Adjusted Odds Ratios of adverse outcomes for infants with CPAP failure

Outcome 25-28 weeks 29-32 weeks

BPD 1.30 (1.09–1.54) 1.57 (1.23–1.99)

Died 1.40 (0.98–2.01) 3.17 (1.78–5.63)

Died or survived with severe BPD 1.36 (1.15–1.62) 1.77 (1.42–2.21)

Died or survived with major 
morbidity

1.36 (1.15–1.60) 1.87 (1.54–2.29)

Incidence and Outcome of CPAP Failure in Preterm Infants, Pediatrics, 2016

Also, unable to recognize the need of surfactant replacement therapy 
would result in CPAP failure which has worse outcomes



To recap; thus far; we learned that

• Elective mechanical ventilation is associated with higher death and/or 

BPD

• CPAP use is not inferior to SRT but CPAP failure rate can be high

• CPAP failure is associated with higher death/BPD

• Therefore----→ Early rescue via INSURE became standard of care across 

all units by 2012-13



Manual Ventilation with a Few Large Breaths at Birth Compromises the Therapeutic Effect of Subsequent 
Surfactant Replacement in Immature Lambs

Björklund LJ et al; Pediatr Res. 1997;42(3):348-355.

The problem?

So in a nutshell, we have to devise a strategy to 
give surfactant replacement therapy
as early as possible to those preterm infants who need it 
WITHOUT providing any PPV



What is LISA?

• LISA is an alternative strategy to administer surfactant via a thin endotracheal catheter while providing CPAP in a 
spontaneously breathing preterm infant with RDS

• Use of LISA allows administration of surfactant while avoiding positive pressure ventilation

• Observational studies have fostered expectations of a positive effect of LISA on mortality, BPD, the need for 
mechanical ventilation, and the duration of oxygen supplementation (Dargaville PA, Arch Dis 2013; Kribs A Klin 
Padiatr. 2010; Klebermass Neonatology. 2013)

• There are four different techniques for less invasive surfactant delivery: surfactant administration via a thin catheter, 
aerosolized surfactant administration, pharyngeal surfactant administration, and laryngeal mask airway (LMA)-
guided surfactant administration 

• The most studied method has been surfactant instillation via thin catheter

• After few observational studies; 3 major RCTs and meta-analysis have been published



Avoidance of mechanical ventilation (AMV): an open-label, 
randomized, controlled trial; Lancet, 2011

26-28 weeks
< 1500 g BW: 
12 centers across 
Germany

Primary endpoint: Need 
for any mechanical 
ventilation for the first 72 
HOL



AMV, Lancet, 2011

Infants who received LISA 
were 
A. less frequently 

intubated, 
B. had fewer days of 

mechanical ventilation,
C. needed less oxygen at 

28 days



Take Care, Pediatrics, 2013
<32 weeks
LISA vs INSURE
Primary outcome: 
Need for MV in the first 72 HOL



JAMA Pediatr. 2015;169(8):723-730

LISA in Extremely Preterm Infants (23-26 weeks)



OPTIMIST TRIAL; JAMA 2021

25-28 weeks
33 centers across the world
MIST vs SHAM
Death or BPD: 43% vs 49%



Avoidance of early MV in the first 72 HOL

Cochrane Analysis, 2021



Death or BPD at 36 weeks

Cochrane Analysis, 2021



The preferred method of surfactant administration has now become 
LISA 

Of the 472 neonatologists who answered the survey, 15% used LISA either 
as a part of routine care (8%) or as part of research (7%).  

D.Kurepa, J Perinat 2019



Types of catheter



Implementation of LISA at UW/SCH Regional Network
 









Implementation of LISA at UW/SCH

• Four level III-IV NICUs within the UW/Seattle Children’s Hospital Neonatology Regional 
Network participated in this QI project

• Each local site established a multidisciplinary team and providers from all four sites 
participated in monthly regional meetings

• A protocol for LISA was crafted and adapted at each individual site

• The process was refined through shared experience across sites, including use of 
premedication, interface for delivery of positive pressure during the procedure, type of 
laryngoscope, type of catheter, process for catheter depth estimation, methods for 
confirming catheter placement, and rate of surfactant administration. Providers participated 
in education and simulations

• Frequent simulation sessions

• Information regarding each LISA encounter was entered into a REDCap database and data 
were analyzed across sites using descriptive statistical tools

• Threshold for use of surfactant replacement therapy: FiO2 0.3% and max NCPAP 6 cm of 
H20



UW experience

• Out of 2019 total NICU admissions of infants <37 weeks across all four 
hospital sites, 273 (13.5%) received surfactant administration during 
the implementation periods at all sites

• There were a total of 183 (9%) LISA  encounters across all four sites

 

• Out of 343 VLBW infants, 163 infants (47%) received surfactant 
replacement therapy. Out of which 89 (26%) had LISA.



UW/SCH experience

Patient/procedure N=183

Gestational age, median 
(IQR)

28 (25-36)

Birthweight, mean (SD) 1542 (715)

Male n (%) 102 (56%)

First attempt success, n 
(%)

131 (72%)

Number of attempts, 
median (range)

2 (1-4)

Final procedure success, 
(%)

160 (92%)

Unsuccessful procedure 
due to inability to place 
cath

9 (4.8%)

Unsuccessful procedure 
due to patient 
decompensation

4 (2.4%)

Characteristics 
among VLBW 
infants

Pre LISA
N-321

Post LISA
N=343

Use of any 
surfactant

45% 53%

BPD 12% 9.2%

Death or BPD 23% 17%

Home oxygen 12% 8.5%

CPAP failure 29% 18%

No difference in IVH, NEC, length of mechanical ventilation, 
ROP and sepsis rates



Future steps

• DR-LISA with NCPAP

• Optimal timing of LISA (sooner is better- <2 HOL)- use of POCUS LUS

• Video vs Direct laryngoscopy

• LISA failure

• Long term outcomes



DR-LISA



2 years outcomes



Summary

• Our century-long journey to understand Respiratory Distress Syndrome has been 
challenging, yet immensely rewarding

• In preterm infants with worsening RDS after initial CPAP stabilization, LISA offers potential 
advantages over INSURE or continued mechanical ventilation

• Given the current evidence, U.S.-based clinicians are well-justified in routinely adopting 
LISA as an alternative to intubation and traditional surfactant delivery

• Ongoing research aims to refine the optimal timing, catheter selection, insertion 
techniques, and the role of pharmacologic and non-pharmacologic support during LISA

• LISA should be integrated into a comprehensive NICU strategy to advance non-invasive 
respiratory care and improve outcomes in preterm infants.



Thank you!!

“People don’t buy what you do; 
they buy why you do it.”
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