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Chaput DM, BMJ 1979
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Heated gases

Trevisanuto D et al. Semin Fetal Neonatal Med 2108



“PICOT” question

P:  in VLBWI (estimated birth weight <1500 g and / or 

gestational age <30 weeks),

I: does the use of a temperature servo-controlled 

system in the delivery room,

C: compared to standard of care (without a servo-

controlled system),

O: increase the percentage of infants in the normal 

thermal range (temperature 36.5-37.5°C)

T:  at the time of NICU admission?



Servo COntrol in PRreterm Infants
SCOPRI study 

Effect of a servo-controlled 

system on heat loss at birth 

in very low birth weight 

infants: a multicenter, 

randomized, controlled trial

ClinicalTrials.gov Identifier:
NCT03844204 



Fig. 1 Flow diagram of patient randomization



Enrollment (Sept 30, 2019)

421
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Wyckoff MH et al. AHA Guidelines,
Circulation 2015
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Wyllie J et al. ERC Guidelines,
Resuscitation 2015
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Heart rate assessment

Umbilical cord 
palpation

3 lead ECGAuscultation

<

2010Guidelines

<

2015



Treatment Recommendation

“In babies requiring resuscitation we suggest ECG can
be used to provide a rapid and accurate estimation of
heart rate. (Weak suggestion, very low quality of
evidence).”

Perlman J et al. Circulation 2015

Wyckoff MH et al. 2015 AHA Guidelines

Wyllie J et al. 2015 ERC Guidelines



Perlman J et al. Circulation 2015
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Binotti M et al, ADCF&N Ed 2018

NeoTapAdvancedSupport, NeoTapAS
(free-of-charge mobile application)

http://tap4life.org/



Accuracy in heart rate assessment using NeoTap: 

a simulation study.

Binotti M et al, ADCF&N Ed 2018



Binotti M et al, ADCF&N Ed 2018



Cavallin F. et al. ADCFN Ed 2019

To evaluate the impact of NeoTapAS 

on timing of HR communication and 

resuscitation interventions.

Aim



Cavallin F. et al. ADCFN Ed 2019

55 sec
68 sec

Timing of the first communicated HR 



p=0.0004

p=0.01

Cavallin F. et al. ADCFN Ed 2019



Stimulation



Stimulation

Manual of Neonatal Resuscitation, AHA, Ed 2016

Back rubs

Foot flicks



Dekker J et al. Tactile stimulation to stimulate spontaneous 
breathing during stabilization of preterm infants at birth: A 
Retrospective Analysis. Front Pediatr. 2017 Apr 3;5:61.

Gaertner VD et al. Physical stimulation of newborn infants in the 
delivery room. Arch Dis Child Fetal Neonatal Ed. 2018;103:F132-F136.

Stimulation

 2 observational studies
 High resource settings

Back rubs > Foot flicks ?



Pietravalle A, BMC Pediatr 2018



Back rubs or foot flicks for stimulation at birth 

in a low-resource setting: 

a randomized controlled trial

Matani Hospital, Uganda



• Algorithm

• Initial steps (temperature, HR detection)

• Meconium aspiration syndrome

• Oxygenation 

• Ventilation

• Chest compressions

• Ethics

• Cord clamping

• Education

Gaps of knowledge

2015  2020



90%

2010

O
xy

ge
n

  (
%

)
Oxygen to initiate resuscitation 

in preterm infants (<35 wks)

30%

2015

21%

30%

Wyckoff MH et al. 2015 AHA Guidelines

Wyllie J et al. 2015 ERC Guidelines



Perlman J et al. Circulation 2015

mortality before discharge 607 1.48 (0.8–2.73)

Outcome n. subjects RR (95%CI)

bronchopulmonary dysplasia 502 1.08 (0.59–1.98)

intraventricular hemorrhage 400 0.90 (0.47–1.72)

retinopathy of prematurity 359 1.28 (0.59–2.77)

High O2 (50%–100%) versus Low O2 (21%-30%) 



 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

J.L. Oei et al.  Pediatrics 2017



J.L. Oei et al. Pediatrics 2017
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[subgroup of babies <28 weeks’ gestation] 

J.L. Oei et al. Pediatrics 2017



Soraisham AS et al. J Perinatol 2017



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 



Lara-Cantón I. et al. Children 2019
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Intubation
+/-

surfactant

Nasal-CPAP



CPAP

Guidelines 2015

- We suggest… in favor…

Wyckoff MH et al. 2015 AHA Guidelines

Wyllie J et al. 2015 ERC Guidelines



Schmolzer GM, BMJ 2013

[NNT: 25]



Gestational age: 24 wks
Birth weight: 410 g



Single NF prong Double NF prong
Short binasal prongs 

(Hudson)

Short binasal cannulae 

(Fisher&Paykel / RAM)



Isayama T et al. JAMA 2016



Figure 2 Composite outcome of death or bronchopulmonary 
dysplasia at 36 weeks. LISA, less invasive surfactant administration.

Aldana-Aguirre JC, et al. Arch Dis Child Fetal Neonatal Ed 2017



LISA/INSURE vs CPAP

• P: In spontaneous breathing preterm infants 

with distress requiring respiratory support in 

DR or during stabilization shortly after birth 

• I: does surfactant administration avoiding 

prolonged mechanical ventilation via INSURE 

or LISA

• C: compared with CPAP alone

• O: change outcome?



T-piece Self-inflating bag

or

Szyld E et al. J Pediatr 2014

Giunburg R et al. ADCF&N Ed 2018



Szyld E et al. J Pediatr 2014



G
iu

n
b
u
rg

 R
 e

t 
a
l.
 A

D
C

F
&

N
 E

d
 2

0
1
8



T-piece Self-inflating bag>

Szyld E et al. J Pediatr 2014

Giunburg R et al. ADCF&N Ed 2018



Hinder M, 

ADC 2019

Which 

T-piece?
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What is a Sustained Inflation?
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Sustained lung inflation 

Guidelines 2015

- We suggest… against…

Wyckoff MH et al. 2015 AHA Guidelines

Wyllie J et al. 2015 ERC Guidelines
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p<0.01

Use of sustained lung inflation 
in Italian level III centres 

Trevisanuto et al. Resuscitation 2014

75.4

2014
Petrillo F. 



Foglia e et al. Trials 2015



Kirpalani H et al. JAMA 2019

[23-26 wks]



Kirpalani H et al. JAMA 2019

[23-26 wks]
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ICC DCC UCM



Bhatt S et al. J Physiol 2013



CONCLUSIONS AND RELEVANCE:

Delayed CC compared with early CC improved scores in

the fine-motor and social domains at 4 years of age,

especially in boys, indicating that optimizing the time to

CC may affect neurodevelopment in a low-risk population

of children born in a high-income country.

Andersson O et al. JAMA Pediatr 2015

Effect of Delayed Cord Clamping on

Neurodevelopment at 4 Years of Age: A

Randomized Clinical Trial.



Fogarty M et al. AJOG 2018



Perlman JM et al. Pediatrics 2010



Weeks AD, et al. BMJ Innov 2015

Resuscitation with intact umbilical cord ?



ICC DCC UCM?



Al-Wassia H et al. JAMA Pediatr 2015



Nagano N et al. PLOS One 2018



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 



Katheria AC et al. PAS Meeting, Baltimore 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. PAS Meeting, Baltimore 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. PAS Meeting, Baltimore 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



• Flow-chart

• Initial steps (temperature, HR detection)

• Meconium aspiration syndrome

• Oxygenation 

• Ventilation

• Chest compressions

• Ethics

• Cord clamping

• Education

Gaps of knowledge

2015  2020



NRP (NLS) courses 
C

e
n

te
rs

 (
p

e
rc

e
n

ta
ge

s)

79,1

92,1

76,1

67,5

0

20

40

60

80

100

Italia Nord Centro Sud

Trevisanuto et al. Acta Paediatr 2014

North Center SouthItaly



Parotto M et al. Resuscitation 2010

Knowledge



Trevisanuto D et al. J Pediatr 2010

Manual skills



Clinical practice



Before       

After       

Clinical practice

Trevisanuto D, et al. PlosOne 2015



6-month 
refresher training

Cavicchiolo ME, Neonatology 2018



Time (seconds)

Recommended

Before

After

6 month-refresher training Cavicchiolo ME, Neonatology 2018



Education

Knowledge

Manual skills

Scenario

Technical 
skills

Non-technical 
skills



Education

Cavicchiolo ME et al. Resuscitation 2018 



Trevisanuto et at, Pediatr Anesth 2005 

Neonatal resuscitation course for Pediatric Residents

(CORRECT ANSWERS)

62,7



Conclusions

 Guidelines are based on the ILCOR Consensus on Science 

 Hypothermia/hyperthermia are associated with mortality and morbidity

 Low Oxygen concentrations (21-30%) seem reasonable (saturation target a 5 min is the goal)

 CPAP instead of intubation is suggested

 CPAP vs LISA/INSURE needs to be assessed

 SLI is not recommended

 Delayed cord clamping (after breathing) seems to be the best choice

 Milking does not seem to be recommended

 Optimal frequency and contents of training remain to be established



Thanks…

daniele.trevisanuto@unipd.it



Guidelines 2020

2005 2010 2015 2020

=

Guidelines

= Consensus on Science = Guidelines

- initial O2 for term and preterm infants
- management of infants born through MSAF


