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Neonatal Resuscitation
~10% of newborns need assistance to transition to ex utero life

~1% need intensive measures such as CPR



I BELIEVE THAT THE CARE WE PROVIDE IN THE 
DELIVERY ROOM IS A CRITICAL TIME FOR OUR 

NEWBORNS AND THEIR FAMILIES



https://www.aap.org/en/pedialink/neonatal-resuscitation-program/



NRP Textbook

NRP textbook 8th Ed, 2021



Congenital malformations 
were the leading cause of 

infant mortality in the United 
States in 2021

National Vital Statistics Reports, Vol 23, 2023.



All Newborns

10% DR resuscitation

Transitional physiology defined 

Evidence-based DR resuscitation

Neonatal Resuscitation Program (NRP) 
guides training and care

Low risk mortality and morbidity

Newborns with Congenital 
Heart Disease

24% DR resuscitation

Transitional physiology unknown

No evidence base for DR resuscitation

Not included in NRP 

Expert-based care 

High risk mortality and morbidity



Challenges with the Delivery Room of Today 
(for newborns with congenital heart disease)

Scientific evidence base is limited

Technology is suboptimal

Impact of human factors underappreciated 

Precision medicine non-existent



Pubmed search: Delivery room and congenital heart disease
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Scientific evidence base is limited
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care
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care

ICU care





Time of Birth EKG 
signal

Pulse Ox 
signal

0:00 2:51 3:11

Technology is suboptimal

Documentation Code narrator Vitals didn't cross over

Equipment Bed battery Bed died about 5 min after being unplugged

Equipment NIRS NIRS sensor fell off while prioritizing airway

Protocol NIRS Did not remember to press start on NIRS monitor 



Impact of human factors underappreciated 



Term Newborns

Preterm 
Newborns

Congenital Heart 
Disease (coming 

in 2025)

Neonatal 
Resuscitation 

Program 

Precision medicine non-existent



CHD classifications for DR management

Class 1 Class 2 Class 3 Class 4



Fetal cardiac diagnoses



Delivery Room of the Future
Newborns 
with CHD

Diagnostic 
category

Diagnostic 
subgroups 

Individual 
patient

Class 1 Class 2

Class 3 Class 4



In utero 
care

Perinatal 
care

Delivery 
room 
care

ICU care



Mission: Improve Golden Hour Care for all Babies in the SDU

Gastroschisis

OEIS Omphalacele

Omphalacele

Golden Hour 
management is an 

essential and 
underexamined aspect 

of clinical care for 
patients with congenital 

anomalies

Aim 1

 Establish a longitudinal multimodal 
registry for all infants born in SDU to: 

1. Inform advancements in clinical care

2. Support transitional physiology 
research 

Aim 2

Apply a Human Factors Engineering 
Science approach to optimize 
clinician performance during 

resuscitation

Aim 3

Develop existing cognitive aid into a 
novel data-driven Digital Coach to 

support real-time provider 
performance during DR resuscitation



Multimodal 
registry 



Clinical Outcomes Data Archive

Patients with 

planned SDU 
delivery

Code Narrator
Since 2023



Digital Coach 

GE Vitals Monitor

Moberg Vitals Capture 

Video Recording

NIRS 

GE Capsule * 

*Located Behind Bed
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Multimodal data stream



Video Review

SDU DR Case  Review

WE VALUE
Speaking up

Everyone’s ideas
Group think

All team members
Your expertise

Reflection

TEAMWORK MAKES THE DREAMWORK
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Maternal Name
Delivery Plan: IOL on XX/XX/25

Cardiac Diagnosis: Class II – Tricuspid atresia with d-TGA, mod 

posterior malalignment type VSD, dilated L atrium, hypoplastic RV, 

diffuse hypoplasia of AA with further isthmus narrowing

Fetal:
GA: 38w2d (02/10/25)

EFW: 3200 g; 34% (02/05/25)

Prenatal genetic testing: Negative amnio/microarray

Fetal Airway Concern: No

Expected care area for baby: CICU

Candidate for Delayed Cord Clamping: Cord CHD
Candidate for SDU Couplet Care: No

Anticipated DR needs: Targeted pre-ductal SpO2: 75-85

PGE: Yes

Airway/Respiratory: Routine

Vascular access: UAC/UVC

Advanced Resuscitation Team: No

Special Considerations: No

Maternal Demographics:
YO G P
EDD:
Home city: 
Maternal Diagnoses: GDM
Maternal Beta:
RSV vaccine:
GBS: Negative

Neo Consult:
Other:

Infant Name:

Maternal MRN:

** Needs Spanish interpreter **

Research Studies: Cord CHD 
ORANGE envelope, 





Patients with the same anomaly have 
different trajectories



Delivery Room No BAS BAS

Max SpO2 first 10 minutes 74% 64%

Max SpO2 first 20 minutes 81% 71%

Max FiO2 70% 100%

Intubated 33% 87%



Individualize care

Hypothetical proposition



Individualize care



Identifying and Addressing 
Barriers to Zero Separation 
of Birthing Parents and 
their Neonates with 
Congenital Heart Disease 
During the Golden Hour 

Amy Jo Lisanti, PhD, RN, CCNS, FAHA 

Amanda Shillingford, MD

Anne Ades, MD

Maryam Naim, MD

Lauren Heimall, MSN, RNC, PCNS-BC

Elizabeth E. Foglia, MD, MA, MSCE

Thomas A Reynolds, MFA, MBA

Leny Mathews, PhD

Amanda P. Bettencourt PhD, APRN, CCRN-K, ACCNS-P

**On behalf of and in collaboration with the entire SDU-NICU 
Operations Committee, Fetal Heart Program, and DROF 



CODA 
Database

CHOP Data 
Warehouse/
Helix  

CODA Application

EHR
Real-time 
Note transmission

Patients with 

planned SDU 
delivery

Clinical 
Data Extract

EHR

Vitals ‘Moberg’ 
pipeline

Code Narrator
Since 2023 Chart 

Abstraction



Digital Coach – Critical Knowledge 
Platform

➢Accurate, up-to-date, easily modifiable content
➢Critical pearls informed by decades of morbidity and 

mortality  conferences, ACA, and RCA’s to ensure 
NEVER again events

➢Diagnosis and procedure modules, 350 in total
➢Centralized upcoming delivery plans for specific 

patients
➢Can display real-time EPIC documentation and vital 

sign trajectory
➢  Large touch screen display at bedside
➢Accessible on CHOP network and via mobile
➢> 1000 user interactions to date







Elizabeth Foglia, MD, MSCE
Natalie Rintoul, MD
Tom Reynolds, MFA, MBA 
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