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OBJECTIVES

• How has NON-AI been used in 

Neonatal Care?

• What can AI bring to Neonatal 

Care?

• What are some examples of use?

• Where is AI headed in NICU?



NON-ARTIFICIAL INTELLIGENCE

• Humans ponder what sort of known and perhaps 

unknown risk factors may predict outcomes

• Therefore restricted to a limited set of identified 

risk factors typically using logistic regression to 

apply risk



NON-ARTIFICIAL INTELLIGENCE

Use of antenatal Vermont 

Oxford data for 

predictions



24 WEEKS



SEPSIS – KAISER 
PERMANENTE

• Developed in 2016

• 608,014 newborns born at 

34 weeks' gestation or 

later at 14 hospitals in the 

United States

• Antenatal data + clinical 

patient data

Escobar GJ, Puopolo KM, Wi S, et al. 

Stratification of risk of early-onset sepsis in 

newborns 34 weeks' 

gestation. Pediatrics. 2014;133(1):30-36



REAL LIFE IMPACT

Deshmukh M, Mehta S, Patole S. Sepsis 

calculator for neonatal early onset sepsis—a 

systematic review and meta-analysis. J Matern 

Fetal Neonatal Med. 2021;34(11):1832-1840



BPD - NICHD

Laughon MM, Langer JC, et al Eunice Kennedy Shriver National Institute of Child Health and Human 

Development Neonatal Research Network. Prediction of bronchopulmonary dysplasia by postnatal age in 

extremely premature infants. Am J Respir Crit Care Med. 2011 Jun 15;183(12):1715-22. doi: 

10.1164/rccm.201101-0055OC. Epub 2011 Mar 4



AI VS NON-AI

• NON-AI relies on limited factors 

to determine risk

• Practices in place at time of 

calculator development change 

over time

• NIPPV, nHFOV, high flow

• Conventional ventilation vs high 

frequency

• Organism virulence and diversity 

vary depending on country

• ELGANS

• When outcomes are variable 

between sites calculators may 

fail!





SURVIVAL

Delivery room: 
(38/40, 95% vs 
12/16, 75%; P = 

0.049)

24 h (37/40, 93% 
vs. 9/16, 56%; P < 

0.01).

1 year (21/40, 
53% vs. 3/16, 

19%; P < 0.05)



FUNDAMENTALS OF 
AI

Supervised vs unsupervised learning



HOW MIGHT AI BE USED IN 
NEONATAL CARE

1. Early Diagnosis and Monitoring: AI analyzes data from 
monitors, sensors, and records to detect signs of 
complications or deteriorating conditions in infants, 
tracking vital signs and anomalies faster than humans.

2. Predictive Analytics: By analyzing historical and real-time 
data, AI predicts complications, aiding in preventive 
measures or targeted interventions.

3. Image Analysis: AI interprets diagnostic scans swiftly and 
accurately, aiding in identifying conditions or anomalies.

4. Treatment Optimization: AI suggests personalized 
treatments, dosages, and identifies potential drug 
interactions, considering infants' unique physiological 
aspects.



HOW MIGHT AI BE USED 
IN NEONATAL CARE

5. Clinical Decision Support: AI offers real-
time guidance and evidence-based 
recommendations, aiding in decision-making 
and reducing errors.

6. Family Support and Education: AI 
platforms provide educational resources for 
parents, aiding them in understanding their 
child's condition and care options.

7. Research and Development: AI analyzes 
NICU data to aid research, understand 
diseases, improve treatments, and develop 
interventions.

THANK YOU CHAT GPT!



ENSURING ETHICAL AI

Sullivan BA et al J Perinatol 2023



CURRENT EXAMPLE OF AI

Basis for HeRO

Heart rate variability and 

declines in HR precede 

sepsis



• The incidence of proven sepsis was not different in the infants whose heart rate characteristics 
monitoring results were displayed (358/1500 compared to 379/1489, P=0.34). 

• Mortality overall reduced by 20%, number needed to monitor = 48

• Mortality rate in the 30 days following the first episode of proven sepsis was 10.0% in the infants 
whose heart rate characteristics monitoring results were displayed compared with 16.1% in the control 
infants

• 38% reduction in mortality

• ARR of 6.1% (36/358 vs. 61/379, P=0.01). 

• Mortality benefit was concentrated in infants with birth weight <1000g (HR=0.74, 95% 
CI 0.57 to 0.95, P=0.02, number needed to monitor 23) 



APPLYING MACHINE 
LEARNING

• HR variability alone inferior to combo of 

findings

• Changes in O2 saturation

• POWS =combo O2 sat & HR from 

oximeter

• LOS def’n: blood culture +ve & treated 
with ≥ 5 days of abx, & culture was 
preceded by at least two days with no 
antibiotics.

• Excluded -ve blood cultures, +ve blood 
cultures obtained within 7d of a prior 
positive blood culture, & +ve blood 
cultures treated as contaminants 
(defined as <5 days of antibiotics). Kausch, SL et al. Pediatr Research 2023



PREDICTING BPD

• First described by 

Northway in 1967

• Even with calculators 

how good are we at 

answering the question…

• “Doctor will my 

baby have BPD?”



REFINING PREDICTIONS

• External validation of the BPD calculator had an AUC for 

prediction of BPD of 0.73-0.76

• Machine learning study

• Patients recruited from 2013 – 2020

• Less than or equal to 30 weeks & 3 days

• BPD-free survival outcome was defined as survival until at 

least 36 weeks PMA and no respiratory support needs at 

36 weeks PMA. 

Leigh RM et al. BMC Pediatrics 2022





WHAT 
MATTERS 
MOST TO 

OUTCOME?



S P E C I F I C  
Q U E S T I O N  

1



S P E C I F I C  
Q U E S T I O N  

2



CHILD HEALTH IMPRINTS

https://childhealthimprints.com



PREDICTING 
OUTCOMES

• What is the likelihood of sepsis 
every day?

• Patient with an initial low 
prediction of BPD but then 
becomes septic. 

• Does this increase risk and if 
so by how much?

• Pulmonary hemorrhage at day 5 
of life in an ELGAN.

• How does this impact risk of 
IVH?



NEXT STEP IN AI





AI IN ITS INFANCY IN NICU



Barile J et al. Diagnostic Accuracy of a Large Language Model in Pediatric Case 

Studies. JAMA Pediatr. 2024 Jan



CONCLUSIONS

• AI is going to become an important part of daily clinical 

work

• Refinements needed to bring AI to the institutional level to 

provide real-time local data and patterns to help with 

decision making

• Will not replace Neonatologists and at least for the 

moment our diagnostic abilities are superior to AI!


	Slide 1: Artificial Intelligence in Neonatal Care
	Slide 2: Objectives
	Slide 3: Non-Artificial Intelligence
	Slide 4: Non-Artificial intelligence
	Slide 5: 24 weeks
	Slide 6: Sepsis – Kaiser Permanente
	Slide 7: Real Life impact
	Slide 8: BPD - NICHD
	Slide 9: AI vs Non-AI
	Slide 10
	Slide 11: Survival
	Slide 12: Fundamentals of AI
	Slide 13: How Might AI be Used in Neonatal care
	Slide 14: How Might AI be Used in Neonatal care
	Slide 15: Ensuring Ethical AI
	Slide 16: Current Example of AI
	Slide 17
	Slide 18: Applying machine learning
	Slide 19: Predicting BPD
	Slide 20: Refining Predictions
	Slide 21
	Slide 22: What matters most to outcome?
	Slide 23: Specific question 1
	Slide 24: Specific question 2
	Slide 25: Child Health Imprints
	Slide 26: Predicting outcomes
	Slide 27: Next Step in AI
	Slide 28
	Slide 29: AI in its infancy in NICU
	Slide 30
	Slide 31: Conclusions

