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Meconium Aspiration Syndrome

Survival at discharge

Trevisanuto D et al. Resuscitation 2020
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Study design: RCT

GA: <32 weeks’ gestation

Treatment: RA versus 100% oxygen

SpO2 targets: 65-95% up to 5 min and 85-95% until admission

Torpido Study

Oei JL et al.  Pediatrics 2017
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p = 0.04

[subgroup of babies <28 weeks’ gestation] 
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Initial Oxygen Concentration 

for Preterm Neonatal 

Resuscitation

Welsford M et al. Pediatrics 2019



Recommendation of FiO2 and newborn resuscitation

Until more data are available from randomized studies
aim at a SpO2 of 80-85% within 5 minutes

Saugstad OD, 2017

- Term and near term infants
OR for mortality: 0.69 (95%CI 0.54-0.88) in favour of air

Start with room air – adjust according to SpO2 

- Preterm infants 28-31 weeks GA
OR for mortality: 1.9 (95%CI 0.33-11.1) 

Start with 21-30% – adjust according to SpO2 

- Preterm infants <28 weeks GA
OR for mortality: 5.3 (95% CI 1.35-20) 

Don’t start with 21%
Start with 30% – adjust according to SpO2 
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30%
21%
30%

<28wks 29-32wks

SpO2 >80% at 5 minutes! 





Inspiratory Pressure for Preterm Infants
(GA<32 weeks)
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T-piece Self-inflating bag

or

Szyld E et al. J Pediatr 2014

Giunburg R et al. ADCF&N Ed 2018



Treatment Recommendation

“There is insufficient evidence so that a
recommendation of one device over another
would be purely speculative…”

Guidelines 2015

Wyckoff MH et al. Circulation 2015

Wyllie J et al. Resuscitation 2015



Dawson JA et al, J Pediatr 2011

GA<29 wks



Szyld E et al, J Pediatr 2014

GA>26 weeks
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GA>26 weeks
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In–hospital mortality

BPD



Trevisanuto D. et al. www.ilcor.org

http://www.ilcor.org/


T-piece Self-inflating bag

>

Trevisanuto D. et al. www.ilcor.org

http://www.ilcor.org/


Hinder M et al. ADCF&N Ed 2019

Which

T-piece?



Single NF prong Double NF prong
Short binasal prongs 

(Hudson)

Short binasal cannulae 

(Fisher&Paykel / RAM)
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Qureshi MJ, Kumar M, Cochrane Library 2018



Very low- to low-quality evidence 

7 RCT

[794 infants]

Qureshi MJ, Kumar M, Cochrane Library 2018



Need for intubation

Qureshi MJ, Kumar M, Cochrane Library 2018



Ventilation time 

Qureshi MJ, Kumar M, Cochrane Library 2018



FM

84%

Effective PPV
LM vs. FM 

[late-preterm and full-term infants]

Qureshi MJ, Kuma M, Cochrane Library 2018

[7 RCT]

LM

97%
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Instituted Sweden

November 26, 2020

or

RANDOMIZATION: day-by-day cluster randomization  

Pejovic N et al. NEJM 2020©
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PRIMARY OUTCOME: early neonatal death (within 7 days) or admission to NICU with 

moderate-to-sever HIE (Thomson score>11) at day 1 to day 5 during hospitalization.
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Laryngeal mask
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ICC DCC UCM?



Treatment Recommendation
“We suggest against the routine use of cord milking for
infants born at less than 29 weeks of gestation because
there is insufficient published human evidence of benefit.”

“Cord milking may be considered on an individualized basis or in a
research setting as it may improve initial mean blood pressure,
hematological indices and intracranial hemorrhage. There is no
evidence for improvement or safety in long-term outcomes. (Weak
recommendation, low level of evidence).”

Cord milking

Guidelines 2015

Perlman J et al. Circulation 2015 



Al-Wassia H et al. JAMA Pediatr 2015



Nagano N et al. PLOS One 2018



Katheria AC et al. JAMA 2019

Premature Infants Receiving Cord Milking Or Delayed Cord 
Clamping: A Randomized Controlled Non-inferiority Trial

P: In infants with GA 23-31 weeks

I: does Umbilical Cord Milking

C: Delayed Cord Clamping

O: resuce Intraventricular hemorrhage (IVH) or Death



Katheria AC et al. JAMA 2019

Premature Infants Receiving Cord Milking Or Delayed Cord 
Clamping: A Randomized Controlled Non-inferiority Trial

Intraventricular hemorrhage (IVH) or death

DDC UCM p-value
19/238 (8%) 28/236 (12%)   0.16

Primary outcome



Katheria AC et al. JAMA 2019

Premature Infants Receiving Cord Milking Or Delayed Cord 
Clamping: A Randomized Controlled Non-inferiority Trial

[23-27 wks] 
Severe intraventricular hemorrhage (IVH)

DDC UCM p-value
5/89 (6%) 20/93 (22%)     0.0019
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An Apgar score of 0 at 10 minutes is a strong predictor of 

mortality and morbidity in late preterm and term infants. 

We suggest that, in infants with an Apgar score of 0 after 10 

minutes of resuscitation, if the heart rate remains undetectable, it 

may be reasonable to stop assisted ventilation; however, the 

decision to continue or discontinue resuscitative efforts must be 

individualized.

Wyckoff MH et al. Pediatrics 2015

Willey J et al. Resuscitation 2015

Discontinuing Resuscitative Efforts



Foglia E et al. Pediatrics 2020

Discontinuing Resuscitative Efforts

“Newborns immediately after birth presenting 

with at least 10 minutes of asystole, bradycardia, 

or pulseless electrical activity for which CPR is 

indicated.”
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Discontinuing Resuscitative Efforts



Foglia E et al. Pediatrics 2020

Discontinuing Resuscitative Efforts
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If the heart rate of a newly born term infant remains

undetectable for more than 20 minutes after birth despite

the provision of all recommended steps of resuscitation

and excluding reversible causes, discuss with the clinical

team and family and consider stopping resuscitation.

Discontinuing Resuscitative Efforts
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Italian Resuscitation Council

Grazie!

daniele.trevisanuto@unipd.it


