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Neonatal Intubation Practice
and Outcomes: An International
Registry Study

Elizabeth E. Foglia, MD, MSCE,? Anne Ades, MD, MEd,2 Taylor Sawyer, DO, MEd,? Kristen M. Glass, MD,® Neetu Singh, MD, MPHd
Philipp Jung, MD,? Bin Huey Quek, MRCP/ Lindsay C. Johnston, MD, MEd,# James Barry, MD," Jeanne Zenge, MD,"
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Available online at www.sciencedirect.com

EUROPEAN

Resuscitation ) |resuscon
COUNCIL
journal homepage: www.elsevier.com/locate/resuscitation
Letter to the Editor
Intubation in neonatal resuscitation — Compelling L)

Check for

necessity or incalculable risk? R




*x

RN o rcgiona Ansestnesi ESRA ITALIAN CHAPTER | 30°NATIONAL MEETING
J o Ern maiiA 13-15 NOV 2025, NAPOLI

Part 5: Neonatal Resuscitation: 2025 American
eart Association and American Academy

of Pediatrics Guidelines for Cardiopulmonary
Resuscitation and Emergency

Cardiovascular Care

Henry C. Lee, MD, Co-Chair; Marya L. Strand, MD, MS; Emer Finan, MB; Jessica llluzzi, MD; Beena D. Kamath-Rayne, MD, MPH;
Vishal Kapadia, MD, MSCS; Melissa Mahgoub, PhD; Susan Niermeyer, MD, MPH; Stephen M. Schexnayder, MD;

Georg M. Schmélzer, MD; Jessica Weglarz, MBA; Amanda L. Williams, RN; Gary M. Weiner, MD; Myra Wyckoff, MD;

Nicole K. Yamada, MD, MS; Edgardo Szyld, MD, MSc, Co-Chair
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Antenatal counseling
Team briefing
Equipment check

Term gestation? St ‘:;os:tii:;n;:t: r:arent
Good tone?
Maintain normal temperature
Sieathing ofcnviogs; Ongoing evaluation

Warm and maintain normal temperature

£ oo
B Position
t Stimulate and clear airway if needed
=
Apnea or gasping? Labored breathing or
HR <100/min? persistent cyanosis?

Yes

Pulse oximeter
Oxygenif needed
Consider CPAP

Ventilate
Pulse oximeter
Consider cardiac monitor

»ISIN | 2

Societa Italiana di = ]
Neonatologia v |

Ventilation corrective steps
Consider intubation or laryngeal mask

Postresuscrlatmn care
with family
Team debriefing

Cardiac monitor

Target Oxygen Saturation Table

No
N g zmn oseron

3min 70%-75%
Intubate or laryngeal mask 4min 75%-80%
Chest compressions . X
Coordinate 3:1 with ventilation il 80%-85%
100% oxygen 10min 85%-95%
UVCorlO

UVC or |0 epinephrine every 3-5 minutes
If HR remains <60/min:
* Consider hypovolemia
* Consider pneumothorax

©2025 icanHeart iation and i iatrics
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Chwns

Ventilation and PPV

0,4-2%

5%

10%

85%
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Antenatal counseling
Team briefing
Equipment check

nitiate cord management plan

Term gestation? Yes =t t,gos:t'i?,;" ggrzarent
Goodtone? Maintain normal temperature
Breathing or crying? Ongoing evaluation

No‘l,
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UMBILICAL CORD MANAGEMENT

Recommendations for Term Newborn Umbilical Cord Management Recommendations for Preterm Newborn Umbilical Cord Management

1. For newborn infants born at <37 weeks of

1. For term newborn infants who do not require

immediate resuscitation, deferred cord clamping
for at least 60 seconds can be beneficial when
compared to immediate cord clamping.

For nonvigorous term newborn infants and late
preterm infants 35 weeks or more gestational
age, intact cord milking may be reasonable when
compared to immediate cord clamping.

gestation who do not require immediate
resuscitation, deferred cord clamping for at least
60 seconds is recommended when compared to
immediate cord clamping.

For term newborn infants who do not require
immediate resuscitation, the usefulness of intact
umbilical cord milking compared to deferred cord
clamping is uncertain.

. For newborn infants born at 2840 to 36+6

weeks of gestation who do not require immediate
resuscitation and in whom deferred cord clamping
cannot be performed, intact cord milking may be
reasonable.

. For newborn infants born at less than 28+0 weeks

of gestation, intact cord milking should not be
performed.
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Antenatal counseling
Team briefing
Equipment check

4
\
|

N\

v

Birth

v

Initiate cord management plan

Term gestation?
Good tone?
Breathing or crying?

Yes

Skin to skin with parent
Routine care
Maintain normal temperature
Ongoing evaluation

13-15 NOV 2025, NAPOLI
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Initial Steps

1. Maintain normal temperature:
* warm environment
e promptly drying the infant
2. Skin-to-skin contact with the parents

3. Leaving the mouth and nose visible.
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Antenatal counseling
Team briefing
Equipment check

v

Birth

.

Initiate cord management plan

Term gestation?
Good tone?
Breathing or crying?

B e

No

13-15 NOV 2025, NAPOLI
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No*

Neonatal heat loss

/’

Warm and maintain normal temperature
Dry
Position
K Stimulate and clear airway if needed

Evaporation:
The loss of heat from

the neonate’s wet skin Convection:
to the surrounding air as the The loss of heat from the warm skin
liquid is converted to vapor. of the neonate to the
ﬁ cooler surrounding air.

Radiation:
/J The loss of heat from
-/‘/* the neonate’s warm skin

“~~—~—>» through indirect contact with

\ cooler nearby surfaces
and objects.

Conduction:
The loss of heat when the neonate
comes in direct contact with
a cooler surface or object.
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= NO + - Room Temp

23-25 °C
 Warm and maintain normal temperature
Dry
Position
L Stimulate and clear airway if needed /'

4
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No*

/

Warm and maintain normal temperature
Dry
Position
Stimulate and clear airway if needed

\

4

Incorrect
(hyperextension)
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=,
No L
= 2 Az L o
Warm and maintain normal temperature {2

.
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No*

/

Warm and maintain normal temperature
Dry
Position
Stimulate and clear airway if needed

Clearing the Airway in Newborn Infants

Recommendations for Clearing the Airway in Newborn Infants

1. Suctioning of the mouth and nose can be

2a C-EO considered in newborn infants if ventilation is
required and the airway appears obstructed.
2. Intubation and tracheal suction can be beneficial
2a C-EO for newborn infants who have evidence of tracheal

obstruction during ventilation.

. Routine oral, nasal, oropharyngeal, or
endotracheal suctioning of newborn infants is not
recommended, regardless of whether the fluid is
clear or meconium stained.

max 100-150mmHg, mouth and
then nose
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ASSESSMENT OF HEART RATE

Recommendations for Assessment of Heart Rate in Newborn Infants

1. ECG can be useful for fast and accurate heart rate
assessment in newborn infants.

2. Auscultation and pulse oximetry are reasonable
alternatives to ECG for heart rate assessment in

newborn infants.

\
<Apnea or gasping?\ No > Labored breathing or

HR <100/min? / persistent cyanosis?

' Yes |

Pulse oximeter
Oxygen if needed

Consider CPAP




K of Reglonal Anmosthisi ESRA ITALIAN CHAPTER | 30°NATIONAL MEETING
& Pain Therapy

ESRA ITALIA 13-15 NOV 2025, NAPOLI

Birth | VENTILATION AND CONTINUOUS
. POSITIVE AIRWAY PRESSURE

[ Initiate cord management plan )

Ventilatory Support

Recommendations for Ventilatory Support

Term gestation?
Good tone?
Breathing or crying? 1. Ventilation should be provided within 60 seconds
No | after birth in newborn infants who are gasping or

apneic or who are persistently bradycardic (heart

e Dry steps.
: as
£ — Stimulat dP?SItIO:'I if needed 2. For newborn infants, initial peak inflation pressures
E TGRS A0C CIOALaNWAY i Neece 2a C-LD of 20 to 30 cm H,O are reasonable, with
* adjustment of peak inflation pressures to provide
effective ventilation.
Apnea or gasping?
pHRa<‘1)Ogl:l?n7g 3. In newbomn infants receiving ventilation, it may
: 2b C-LD be reasonable to provide positive end-expiratory
pressure (PEEP).
Yes
Y 4. Excessive peak inflation pressure can result in
Ventilate C-LD high tidal volume, which is potentially harmful and
Pulse oximeter should be avoided.

Consider cardiac monitor
1
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Apnea or gasping?
HR <100/min?

Ventilate
Pulse oximeter
Consider cardiac monitor
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Target Oxygen Saturation Table
2 min 65%-70%
Apnea or gasping? 3 min 70%-75%
< ?
HES 4 min 75%-80%
5 min 80%-85%
. 10 min 85%-95%
Ventilate
Pulse oximeter
Consider cardiac monitor
| » >35week: FiO2 --> 0,21

» 32-34+6 week -->0,21-0,30
» <32week-->0,30-1 (target 80% a 5 min)
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< HR <100/min? >
Yes l

Ventilation corrective steps
Consider intubation or laryngeal mask
Cardiac monitor

Corrective Steps

Mask adjustment.

13-15 NOV 2025, NAPOLI

Actions

Reapply the mask. Consider the 2-hand technique.

Reposition airway.

Place head neutral or slightly extended.

Try

PPV and reassess chest movement.

Suction mouth and nose.

Use a bulb syringe or suction catheter,

Open mouth.

Open the mouth and lift the jaw forward.

Try

PPV and reassess chest movement.

Pressure increase.

Increase pressure in 5 to 10 cm H,0 increments, max 40 cm H,0.

Try

PPV and reassess chest movement.

B

Alternative Airway

Place an endotracheal tube or laryngeal mask.

Try PPV and assess chest movement and breath sounds.

Textbook of Neonatal Resuscitation, 7th ed.,
2016.
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Recommendations for Interfaces to Deliver Ventilation to Newborn
Infants

1. It is reasonable to use a laryngeal mask as an

Yes
alternative to endotracheal intubation for newborn

v
< HR <100/min? >
'

~ 2a C-LD . .
Ventilati ti t infants 34+0/7 weeks' or more gestational age for
: o ' auon 9orrec o oes whom ventilation via face mask 1s unsuccessful.
Consider intubation or laryngeal mask
Cardiac monitor 2. It may be reasonable to use a laryngeal mask
T 2b C-LD as the pnmary interface to administer ventilation

instead of a face mask for newborn infants 34+0/7
weeks' or more gestational age.
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When to intubate a newborn?

* PPV with mask inefficient

* Prolonged ventilation

* Need to suction the lower airways due to
possible obstruction

* Need for chest compressions

« Special conditions (diaphragmatic hernia if
necessary)

« Surfactant administration

«Each intubation try should last no more than 30 seconds»
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Correct

Incorrect
(tapered tube)

Endotracheal tubes with uniform diameter are
preferred for newborns.

v Uniform diameter and uncuffed
v Centimeter markings and a marker for positioning on the vocal cords
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Select the tube based on weight and Gestational Age

_ . Tube Size (mm
Weight (g) Sl sl B e e diarf‘\ete:']

Below 1,000 Below 28 2.5

1,000-2,000 28-34 3.0

2,000-3,000 34-38 3.5

Above 3,000 Above 38 3.5-4.0
Lama retta:
No. O per neonati pretermine Fix the tube: newborn's weight in kg + 6
No. 1 per neonati a termine
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v Neutral head position
v Administer free-flow oxygen e
"\Voh%rds‘

v" Insert the laryngoscope centrally ‘ 1»&& %
/ ‘ottls

Esophagus

Hyperextended,

glottis above line of Too flexed Neck sliahtl
-, sight and trachea leads to eCt 5('19 . y
S farTowexl obstructed view - SERES
provides the
best view of

the airway
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Ascommendaticns for imibating Cheast Comprassicns in Sewbom

1, In neraboen indamis, ches| compeessions am
racommended i e hear e remane e
than BOY'min despiie 30 aeconds of senliason
that irdates the ungs, as sncenced by chesl
micssement,

Z. Durieyg chasl COMPHashinn in niwksem
ifariE, wanllaios with an endotechial ube is
racotmrndid

2. Durifg chasl comprashnng o awboem inlenis
B al 34 winaba” of oo gaslalond dge whan
placemost ol én efdolnechadl tuba & fol poss bk
o i udra Ciud lul, larpregedl mask miy Ba &
raaiofabke dlorfal i

4. N rury bi reasorable 1o we 100 oosan during
Chasl CoMprasdnn i newbors ilasts. Onca
O P i il &nd 1o longar noddad, ik tha
Cpen 10 ool Soburalion Lo gets.

Compression:ventilation ratio 3:1

90 compressions and 30 ventilations for minute

. N
inbbate OF laryngesl mask
Chark! COMDE ikt
Coprdingbe 31 with veriation
SO Coly

LIVE e 10 J
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RAecommendabions Tar Prowlding Chast Compredsoes

Sternum

1. i iy b redsonabla 1o rapssatedy didisir 3
coffpriasions followed by & vanllaios Braath

— et 131 rato] whas presiding chast compeisens Lo
el ol ia
2 N iy b codsonala 10w tha 2 Thumb-
1b cAD ancicing Rasds techaique cospaced 1 ha

2bnger o othar lechmgues whan providng chasi
COTErdd fiora B0 norwboet ildnis.

3 It may be reascnables 1o comgress b one thind
b C-Lib e anlenor-poslencr diameter of the chesl when
proseding chaes compressions B newborn imdante.,

4. I may be reascnatie to compress owver he
lrame o T ol the slemum, e cars b b
abowe fa ephod process whan prowding chees
compressions to newhoen imdanie,

% It may be reascnanle 10 change e compressor
role every 2 5 B minuies when provicing chesl

b C-EQ compressions B0 newhorn irtanie and e ewibch

s Compresecs ciunrig B heart rals apseamend

penod
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/ Venous catheter

- —
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T
v | }
Remenmandations far Epinephrine Administration in Meonaial LIV SOArCRri o ——
Resisciation orlQ 33
H MR remans <Glime
Lo ekt Py Drr b Tl
1. in newinorn infanss whose haart rate hae nol Ciormiier pneymathorss
noreased o Gmin or more afer cphimiong -
wenhilalion and chas! comprassons, il s
recommanded 0 admnesier imreasculbr . . L
spinephriza [0.01-0,09 mg'kgl, Epinephrine every 3-5 minuti

2 I o nfanss whn 0o not haes an adegoale
rmspanss o an andobacheal doss ol spirephens,
e rapgsorahle 1o admeneder imepcarcubar

spinephnma aa soon as accese it oblened . _ _ .
mgardese of the dosing interal EV (while vascular access is being obtained): 0,01-

3. In newinor infarés recarng spinephrne. i e 0,03 mg/kg (paria 0,1-0,3 ml/kg - 1:10.000)
- ooLD reasonanis 10 admineeser andorachea spnephnne

& a ame doss 0.05-0.1 mgikg) whiks vascalar

BGEas i3 beng chtanad

ET: 0,05-0,1 mg/kg (0,5-1 ml/kg -1:10.000)
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When not to resuscitate? /

rare survivors, resuscitation is not indicated (Class Ila).
Examples may include extreme prematurity (gesta-
tional age <23 weeks or birth weight <400 g), anen-
cephaly, and chromosomal abnormalities incompati-
ble with life, such as trisomy 13.

kMeonatal Resuscitation: 2025 AMAAAAP Guidelnes for CPR and ECC

A
N 4

If the heart rate remains undetectable and all steps of
resuscitation have been completed, it may be reasonable
to redirect goals of care. Case series show small numbers
of intact survivors after 20 minutes of no detectable heart
rate. The decision to continue or discontinue resuscitative
efforts should be individualized and should be considered
at about 20 minutes after birth. Variables to be considered
may include whether the resuscitation was considered
optimal, availability of advanced neonatal care (such as
therapeutic hypothermia), specific circumstances before
delivery, and wishes expressed by the family.3¢
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Neonatal resuscitation: when not to intubate

WA|T, you should intubate the newborn only after PPV has

failed and the heart rate remains below 100 bpm, despite all
ventilation corrections, and you need to start chest compressions

0,4-2%

PLEASE
WAIT!
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