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New study evaluates current neonatal
resuscitation guidelines

April 22 2022

Credit: CCO Public Domain

A new randomized control trial compares the current recommendations
of ventilation and chest compression versus ventilation during neonatal
resuscitation using an ovine model of bradycardia. Findings from the
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study will be presented during the Pediatric Academic Societies (PAS)
2022 Meeting, taking place April 21-25 in Denver.

Current guidelines recommend initiating chest compressions when the
heart rate is less than 60 beats per minute after 30 seconds of effective
ventilation. Neonates receiving chest compressions are at high risk for
mortality and poor neurodevelopmental outcome. While chest
compressions provide circulatory support, its efficacy in neonatal
bradycardia secondary to its asynchronous nature to the existing cardiac
rhythm remains unknown and could be deleterious. Addressing neonatal
asphyxia with adequate ventilation could reduce the need for chest
compressions and improve overall outcomes.

The pilot study suggests that optimizing ventilation and avoiding chest
compressions for bradycardia in neonatal resuscitation could reduce the
need for chest compressions and improve gas exchange in an ovine
model. With these data, the researchers intend to evaluate lowering the
cut-off to initiate chest compressions for neonatal bradycardia for heart
rates less than 30 beats per minute versus less than 60 beats per minute
using both term and preterm models of bradycardia.
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Figure 1A: Design, Methodology and Outcomes

RANDOMIZATION

Control Arm (CC if HR<60bpm)
Per NRP recommendations = PPV, CC, EPI

-30 sec PPV with 21% O,

- PPV +CC with 100% O,

-2 min ET EPI 0.1mg/kg X1 dose

- 5-minute RA EPI 0.03mg/kg — repeat g3
min until HR = 100bpm or until 20 min

E——

Study Arm (CC only if HR=0bpm)
Start PPV & EPI -

-30 sec PPV with 21% O,

-PPV +CC with 100% O,

-2 min ET EPI 0.1mg/kg X1 dose

- 5-minute RA EPI 0.03mg/kg — repeat g3
min until HR =2 100bpm or until 20 min

Primary Outcome:
A)Time to Return of
Spontaneous Circulation (ROSC)
B) Frequency of requiring CC

Secondary Outcomes
A) Effect on gas exchange
B) Effect on hemodynamics —
coronary, carotid and pulmonary
flows and blood pressure

bpm: beats per minute, DBP: Diastolic blood
pressure, HR: Heart Rate , PPV: Positive Pressure
Ventilation, CC: Chest Compression, ET:
Endotracheal tube, RA: Right atrium, EPI:
Epinephrine

Figure 1B: Demographics and Baseline Characteristics at Randomization

Parameters Control (N=6) Study (N=6)
Gestational age (days) 139+04 139+ 0.5
Birth weight (kg) 3.69 £ 0.4 3.38 £0.57
Sex (N) M=3, F=3 M=6
Multiplicity Singleton =1 Twins=5 Singleton =1 Twins=3
Triplets=1 Quadruplet=1
Heart rate at resuscitation (bpm) 57+9 59+6
pH 7.24 £ 0.05 727 £ 0.05
PaCO, (mmHg) 61+8 60+ 12
PaO, (mmHg) 18+1 23+3
Time to ROSC (min) 34D 16+&1

Data represented as average and standard deviation. ROSC: Return of Spontaneous Circulation

Design, Methodology and Outcomes. Credit: Jacobs School of Medicine and
Biomedical Sciences, University at Buffalo
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Figure 2A : BIOPAC computer snapshot shows loss of intrinsic activity with
perfusnon after initiation of chest compression during bradycardia.
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Figure 2B: The gas exchange before, during and after resuscitation in control
and study groups are shown here

Timeline Control (N=6) Study (N=6)
PaCoO, PaO, PaCoO, PaO,
(mmHg) (mmHg) P (mmHg) (mmHg)
Baseline 7.2%0.1 61+8 18+x1 7.2+0.1 60+ 12 23+4
Asphyxia 6.9+0 128 £ 0 14+ 0 6.8+0 150+ 0 70
PPV 6.9+0 115+ 13 1% =0 6910 93 + 28 17+ 8
CC pre-EPI 6.9+0.1 84 + 23 30+17 6910 86+6 46 + 18
CC post-EPI 6910 117 £+9* 19+ 14* 7.0+0.1 68 £ 16 108 £ 21
ROSC 6.9+£0.1 94+ 18* @ 54+ 12* 72%0 47 £5 148 £ 53
5 min 7.0x0.2 76 £ 37 189 + 78 7.2x0.1 38+ 15 144 + 86
10 min 7.1+£0.2 45+ 29 110+ 71 7.2+x0.1 419 9161
15 min 7.310.1 35 &3 96 +71 7.2+0.1 335 107 £ 54
20 min 73+0.1 33+11 74 + 41 7.3+0.1 31+6 85+ 20
25 min 7.2+0.1 31+12 85+ 48 7.3+0.1 34+ 16 104 + 27
30 min 72101 47 + 6 58 + 18 7.2+0.1 42 £ 19 71+ 27

Data represented as average * standard deviation. *p <0.01 by t- test.

BIOPAC computer snapshot shows loss of intrinsic activity with perfusion after
initiation of chest compression during bradycardia. Credit: N/A
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Peak Coronary Flow - Study

The peak coronary, carotid, pulmonary flows and mean blood pressure are shown

before, during & after resuscitation in both groups. Once chest compressions were initiated, the

flows were not different between the control and study group.

Peak Coronary Flow - Control
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The peak coronary, carotid, pulmonary flows and mean blood pressure are
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shown before, during and after resuscitation in both groups. Once chest
compressions were initiated, the flows were not different between the control
and study group. Credit: Jacobs School of Medicine and Biomedical Sciences,
University at Buffalo

"Most neonates transition successfully at birth and establish normal
breathing with lungs as the site of gas exchange," said Mausma Bawa,
MD, fellow physician at Jacobs School of Medicine and Biomedical
Sciences at the University at Buffalo. "Neonates who require extensive
resuscitation are at higher risk of morbidity and mortality. Currently,
International Liaison Committee on Resuscitation (ILCOR)/Neonatal
Resuscitation Program (NRP) recommends initiating chest compressions
when the heart rate is less than 60 after 30 seconds of effective positive
pressure ventilation through a properly secured advanced airway. Since
there is no evidence for this current practice, our study evaluates the
current recommendations. Our pilot study using a term ovine model
suggests that focusing on ventilation for bradycardia during neonatal
resuscitation could reduce the need for chest compressions."

More information: Conference: www.pas-meeting.org/
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