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Interventions in term or near term newborn in the delivery room

NUMBER INTERVENTION FREQUENCY
: Assess baby’s B
136 mill response to birth A
Keep baby warm S
136 mill Position, (clear airway), stimulate to breathe by drying All |
C

Establish effective ventilation
 bag & mask ventilation
Start with air

4-6 Mill ————p 3_5/100

1-2 mill—> « Endotracheal intubation 1/100-1/700

< 1/1000

Provide chest compressions

1 mill —— 0.6/1000

) « Adrenaline
1 mill —
Volume
0.1 mill — expansion

1/12000
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ILCOR Neonatal Resuscitation Guidelines 2010

Some key changes 2005 to 2010

Criteria for assessment are simplified: |
1) heart rate, 2) respiration

*No timing after 60 seconds

|t IS best to start with air
rather than 100% oxygen

*No evidence to support or refute
routine suctioning in meconium aspiration

*Therapeutic hypothermia should
be considered

Term gestation?

Yes, stay
with mother

Breathing or crying?
Good tone?

Warm, open airway,
dry, stimulate

HR below 100,
gasping, or apnea?

PPV, consider
SPO, monitoring

Ensure adequate
ventilation
Consider ET
intubation!

HR below 607

Yes

Chest compressions
Coordinate with PPV

HR below 607

IV Epinephrine

Y

* Dry

Routine Care
* Provide warmth
* Assure open airway

* Ongoing evaluation

Labored

breathing
or persistent
cyanosis?

Consider SPO,
monitoring
Consider CPAP

Y Y

Post-resuscitation
care

3

Perlman J et al, Circulation 2010;122 (Suppl 2) S516-538
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Filling gaps in the present ILCOR algorithm
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Filling gaps in the 2010 ILCOR algorithm

Indications for resuscitation

Heart rate

Stabilization Vs. Resuscitation

Heart rate response

Ventilation

PEEP, CPAP, Sustained inflation, ventilation techniques, establishing FRC

Suctioning

When to suction, endotracheal suctioning in not vigorous infants delivered through
meconium stained amniotic fluid.

Medications, volume
adrenaline indication and dose
Chest compressions:ventilation ratio
Oxygen supplementation
full term, late preterm, preterm, chest compressions/bradycardia
pCO;
optimal level, monitoring
Effect of hypothermia following air resuscitation
Temperature control
maintenance of body temperature, maternal fever
Delayed cord clamping
Guidelines for ELGAN/SGA
Discontinuing resuscitation
Education
A new Apgar score?




Indications for resuscitation

Indications for starting ventilation:
Heart rate < 100 bpm

and or apneal/insufficient
breathing

Why heart rate < 100 bpm as an indication?

Perlman J et al, Circulation 2010;122 (Suppl 2) £

Birth

30 sec
'

60 sec

Term gestation?

Yes, stay
with mother

ILCOR Neonatal Resuscitation Guidelines 2010

Routine Care
* Provide warmth
* Assure open airway

Breathing or crying?
Good tone?

Warm, open airway,
dry, stimulate

PPV, consider

SPO, monitoring

Ensure adequate
ventilation
Consider ET
intubation!

Chest compressions
Coordinate with PPV

low 607
Yes '

IV Epinephrine

Labored
breathing
or persistent
cyanosis?

. Dry
* Ongoing evaluation

A

No

Consider SPO,
meoenitoring
Consider CPAP

Y A

A

care

Post-resuscitation




The 10th, 25th, 50th, 75th and 90th heart rate centiles for all infants with no medical
intervention after birth. bpm, beats per minute.
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Response to ventilation

chest rise or heart rate rise?

Basic newborn re.

Figure 5: Ventilation with bag and mask

Basic Newborn Resuscitation, WHO 1998




Adequate Heart Rate Response

Increasing heart rate is the
Response to Resuscitation - Heart Rates primary Sign Of effective
ventilation during resuscitation
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When to clamp the cord?

Wait to the first breath?




B. Ventilation

Mask ventilation i1s difficult

mask leak

obstruction

low tidal volumes
Inconsistent tidal volumes
delay In resuscitation




Rolling from chin tip, two point top hold, chin lift

T .




Establishing FRC and delivery of breaths

* Prolonged inspiratory time ?

PPV with PEEP ?

« Should volume and pressure be measured during face
mask ventilation, and what is the optimal volume to
deliver?




__ |Airway obstruction and gas leak during mask
&M | ventilation of preterm infants in the delivery room

Georg M Schmalzer,'* Jennifer A Dawson,’3-* C Omar F Kamlin,’
Colm PF O’Donnell,® Colin J Morley,'-3 Peter G Davis'-3>

56 infants (< 32 weeks GA) needing mask ventilation at
birth (T-piece and laerdal):

* In 70% of infants large
leak (> 75%) at start

e obstruction: 25 %

Arch Dis Child FN 2011




Effectiveness of mask ventilation in preterm infants at birth
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Improving mask ventilation

e Improve technigue: training
e Improve device/interface




Training helps

Leak and obstruction with mask ventilation during
simulated neonatal resuscitation

Kim Schilleman, Ruben S Witlox, Enrico Lopriore, Colin J Morley, Frans J Walther,
Arjan B te Pas
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C. Circulation
Chest compressions - indication

Chest compressions should be performed if the
heart rate Is < 60 beats/minute, despite adequate
ventilation

start with a 3:1 ratio - that is 90:30 events

Need:
0.8 per 1000 term or near term infants
2-10% in preterm infants

No human data have identified an optimal compression to
ventilation ratio for cardiopulmonary resuscitation in any age

Goals: Reperfuse the heart (obtain diastolic pressure) and brain

Wyckoff et al, Pediatrics 2005:115:950-955
Finer et al Pediatrics 1999;104:428-34

Wyckoff and Berg Seminars Fetal and Neonatal
Med 2008;13:410-415




The two-thumb technique is superior to the two-finger method for
administering chest compressions in a manikin model of neonatal
resuscitation

4

Two-thumb 3:1 (2 min) Two-finger 3:1 (2 min) p Value
Depth (mm) 29.0£5.4 23.715.8 0.0009
Variability (COV) 6.1+2.9 9.8+3.1 0.00002

C Christman, RJ Hemway, MH Wyckoff,JM Perlman Arch Dis Childhood 2010




What is optimal C:V ratio?

Time to return of spontaneous circulation
after cardiac arrest

200 In neonatal pigs with asphyxia-
induced cardiac arrest, the response

to a C:V ratio of 15:2 is not better

than the response to a C:V ratio of

3:1 despite better generation of

DBP during resuscitation.

150

Solevaag et al ADC Fetal-Neonatal
2011 96:F417-F421

100

In a newborn manikin model
3:1vs 15:2 ratio achieve
greater depth of compression
and more consistent depth

of compressions over time

50

ROSC In seconds

Hemway et al ADC Fetal-Neonatal
2012 April

3:1 9:3

Chest compressions:ventilation
Solevaag A et al Neonatology. 2011;99(2):153-62




Return of Spontaneous Circulation after Cardiac Arrest

P< 0.001

ROSCseconds

Median and IQR

60 90
seconds from cardiac arrest to chest compression

Solvaag A et al, Resuscitation. 2010 Nov;81(11):1571-6




D. Drugs

Adenaline/Epinephrine dose

If adequate ventilation and chest compressions
have failed to increase heart rate to > 60 bpm,
then It is reasonable to use adrenaline despite
the lack of human neonatal data.




Adrenaline for newborn resuscitation

6:10 000 newborns

0.1-0.3 mL/kg 1:10 000 adrenaline solution
1st dose at earliest at 4-5 min of life

IV recommended

Barber et al Pediatrics 2006:118:1028-1034

However optimal dose has not been tested systematically

Does newborn children really need adrenaline for resuscitation?




What about pCO, ?

Microcirculation in frontal cortex- newborn piglets

pCO, is high in asphyxia

100

Hypercapnia restores cerebral < i o
= = hypercapnia during Hl
. . . S ood aCO2 =67 mmH
circulation faster than normocapnia 3 ® " ’
S 40-
Hypocapnia increases risk of brain S — normocapnia during HI
paCO2 = 38 mm Hg
injury %S ¥ %o } o 0 min
Perhaps we need to be more careful W RR
Iin the DR ventilating even term babies? Solés et al Ped Crit Care Med 2001;2:340

Solas et al Biol Neonate 2004;85:105

What is the optimal pCO, ?
Routine monitoring of pCO, would be beneficial




Do we need a new Apgar Score

| Virginia Apgar

0 1 2
Heart rate 0 <100 >100
Respiration 0 Weak, irregular Good cry
Reaction* o) Slight Good
Colour Blue or pale All pink, limbs blue
Tone Limp Some movement Active movements

limbs well flexed

@on to suctionin




Newborn Resuscitation
Current challenges

Optimal heart rate response not established

Ventilation:chest compession ratio not established

Sustained inflation?

Optimal PEEP not established

Optimal FiO, for chest compressions and preterms not established
Optimal pCO, not established

Optimal adrenaline dose not established

Procedures for ELGAN/SGA not established

Delayed clamping if need of resuscitation

A new Apgar score?




What about the future?




Just Follow the Road ....

Wisconsin USA




Thank you for your attention!

Comments — Questions?




