
AI IN PERINATAL CARE; 
TAKING BABY STEPS



Resources
AIMED: https://ai-med.io 



Other AI Resources
Books:
1.“Artificial Intelligence: A Modern Approach” by Stuart Russell and Peter Norvig

2.“Deep Learning” by Ian Goodfellow, Yoshua Bengio, and Aaron Courville

3.“Artificial Intelligence with Python” by Prateek Joshi

Websites:                                Medical Journals:
1. OpenAI (openai.com)               1.NEJMAI (https://ai.nejm.org)

2. AI Conference (aiconf.org)    2.JAMA+AI (https://jamanetwork.com/channels/ai)

3. AI-Forum (ai-forum.org)

4. Stanford Artificial Intelligence Laboratory (ai.stanford.edu)

Online Courses:
1.Coursera’s Introduction to Artificial Intelligence (coursera.org/learn/introduction-to-ai)

2.Udacity’s Artificial Intelligence Nanodegree (udacity.com/course/artificial-intelligence-

nanodegree–nd898)

3.edX’s Artificial Intelligence Fundamentals (edx.org/learn/artificial-intelligence)



Gartner Hype Cycle 1995

Large Language Models

ChatGPT

TIM

E

5 days to reach 1 million online users

2 months to reach 100 million online users



Remove Some of These Thoughts 

from My/Our Minds about AI:

CAN’T

           WON’T

                       SHOULDN’T

                                              COULDN’T



The Age of AI is Here



AI and Healthcare



950 FDA Approved AI-enabled devices 

As of August 2024 (529 in October 2022, 80% increase) 

category

78%

10

%

https://www.fda.gov/medical-

devices/software-medical-device-

samd/artificial-intelligence-and-

machine-learning-aiml-enabled-

medical-devices
10

%



FDA APP ROVED AI -ENA BL ED 

DEVICES

Only 1-3% in Pediatrics



FDA APPROVED DEVICES AND BIAS



FDA APPROVED DEVICE S AND CHILDREN



Current FDA Approved AI-Enabled Devices, CMS 
reimburses with authorized AI-related CPT codes 

From Parikh RB, Nature 2022 5:63 



Exponential Increase in AI-related CPT Code Use 



https://aicheckup.substack.com/p/where-generative-ai-meets-healthcare, Norden J et al.
June 

2023



Demis Hassabis, co-founder and CEO of Google DeepMind, and John 

Jumper, won the Nobel Prize in Chemistry for their work on protein 

structure prediction.

Geoffrey Hinton and 

John Hopfield won the 

Nobel Prize in Physics for 

their work that provided 

the foundation of artificial 

neural networks which are 

the building blocks of 

today’s AI revolution

https://theconversation.com/ai-was-central-to-two-of-2024s-nobel-prize-categories-its-a-sign-of-things-to-come-

240954



Alphafold 3-AI system that excels at predicting the 3D structure of 

proteins based on their amino acid sequence and function at a molecular 

level, paving the way for more targeted drug design and development by 

identifying potential binding sites and mechanisms of disease-causing 

proteins.



AI and the Pharmaceutical Industry

https://www.spglobal.com/ratings/en/research/

articles/241001-ai-in-pharmaceuticals-

promises-innovation-speed-and-savings-

13254002

Ihsane Mesrar, October 1, 2024



DIGITAL TWINS AND CLINICAL TRIALS

“In Silico” Drug Development

-As of March 2023, at least 14 

drugs fully generated by AI have 

entered clinical trials

-Around 80% of all clinical trials

are delayed due to pt enrollment

-1/10 (10%) of compounds in

clinical trials will achieve 

regulatory approval== $$$ loss



Digital Twin Investigation Increasing Significantly



PT ENROLLMENT IN CLINICAL TRIALS

-Around 80% of all clinical trials are delayed due to pt enrollment

-1 in 3 clinical trials fail due to pt enrollment

-designed a zero-shot large language model (LLM)–based system that evaluates a 

patient’s medical history (as unstructured clinical text) against trial inclusion 

criteria (also specified as free text)- 97% correct enrollment decision, less time/$



EPIC Annual User Meeting Sept 2024
Highlighted more than 100 applications for AI for their EHR 

model



EPIC Annual User Group Meeting
Highlighted at least 100 projects for AI for their EHR model



Within four months, the robots made more than 2,500 deliveries 

and traveled 132 miles, saving staff 1,620 hours of time.

12% increase in overall surgical volumes, a 7% increase in primetime 

utilization of operating rooms. 

diagnose ear infections; now has 93% accuracy, compared to 

30% to 84% (range due to difficulty in diagnosis) accuracy for 

clinicians.

AI in Pediatric Healthcare, Slow But Not Absent





AI in Pediatric Healthcare, Slow But Not Absent

Virtual Reality

Image Analysis



Pediatric Neurodevelopment

Autism Spectrum Disorder Detection

PPV-81% 
NPV-98% 

FDA APPROVED



-AI has shown success in detecting congenital heart defects (CHDs) and 

neural tube defects (NTDs) with greater accuracy than traditional methods.

Perinatal Care

-Machine learning algorithms can combine maternal history, genetic 

information, and ultrasound features to forecast pregnancy risks with high 

accuracy.



Perinatal Care

-My Take--- Still not 

ready for prime time, 

need RCT and 

continued evaluation 

for bias and model 

drift and generalization



Intelligence-

Based Medicine, 

Anthony Chang, 

Elsevier 2020





AI Artificial Intelligence

Definition- Artificial Intelligence (AI) 
is a branch of computer science 
that focuses on creating systems 
(algorithms and software) capable 
of performing tasks that typically 
require human intelligence: 
-learning
-problem-solving
-perception
-language understanding
-decision making



FIRST TO HAVE WIDESPREAD USE 



LLMs and Medical Board Exams

64

%10%

10%





LLMs Can PASS Medical Board Exams







CHATGPT 4 by itself performed better than any combo of MDs in diagnosing



CHATGPT 4 by itself performed better than any combo of MDs in diagnosing

Epistemic 

Uncertainty



Is AI/Human Interaction Complementary?

Sept 

2024



Meta-Analysis of AI + Human



What Do We Know From RCTs Evaluating AI in Medicine?



Garbage In, 
Garbage Out

ISSUES WITH AI 
in HEALTHCARE

Explainability Trustworthiness

Accountability



CREATION STUDY or USE

HEALTHCARE



Clinicians

HEALTHCARE

Patients
Educators
Ethicists

Administrators





Clinicians

HEALTHCARE

Patients
Educators
Ethicists

Administrators



Create
Use





 WARNING: HEALTH 
LLMS ARE UNREGULATED 
— NONE ARE REGISTERED 

WITH THE FDA!



AI Based On Capabilities

1-Narrow 2-Artificial General Intelligence 3-Super AI

AI Realized today Theoretical AI

-Only type that 

exists today

-Has a defined 

task

-Needs a human 

to train it

-Uses previously learned skills and 

learnings to accomplish a new task  

without the need of human 

training--TRANSFER LEARNING

-would think, reason, 

learn, make 

judgements, and 

possess cognitive 

abilities that exceed 

humans.

-would have own 

emotions, beliefs, 

and needs

-can do anything that a human 

could do.

-can do any cognitive task.
-Siri, self 

driving cars
-Self driving car that drives 

around a protest



BASIC TYPES OF AI



LABELED DATA UNLABELED DATA

BP

D

NEC



RECOGNITION
PATTERN 



183 babies with 

intestinal injury at U Fl 

from 2013-2019

50 data points



The AI model performed as well as humans, particularly in 

terms of detecting severe cases; type 1 ROP (100% 

sensitivity), with potential to dramatically reduce the 

manual workload of clinicians.

AUGMENTING ROP SCREENING 



• Movement patterns showed age-related increases in infants, which correlated with 

neurological maturity.

• Sedation and cerebral dysfunction were detectable by analyzing shifts in movement 

patterns. For instance, reduced movements were observed with sedative medication 

administration or in cases with cerebral dysfunction, indicating these states affect normal 

movement.

USING VIDEO + AI FOR PREDICTION

Key Findings



USING VIDEO + AI FOR PREDICTION
Key Findings

Feet and shoulders were more influential than other regions like the nose or 

neck, potentially because the limb and shoulder movements are more 

impacted by sedation or cerebral dysfunction. 



NICU PHYSIOLOGICAL DATA 
Reduction in Mortality by 20% with Neonatal Heart Rate 

Variability Changes Due to Sepsis--- HeRO Monitoring 



AI-Augmented Intelligence

AI is not a replacement for human 

expertise in medical training but may 

augment trainee learning and clinical skills



AUGMENTING EDUCATION 

https://journals.lww.com/academicmedicine/toc/2023/07000




AI FOR MEDICAL EDUCATORS 



AI For Any Clinician

Literature Review





NEW TYPES OF AI



Agentic AI- What and Why

Use Case Example: 

An agentic model is tasked with improving clinic flow. 

It could:

• Track patient arrivals and inform clinicians of 

delays.

• Automatically update schedules based on patient 

acuity.

• Recommend actions (e.g., prioritizing urgent 

cases).

Why Agentic AI for Healthcare Systems?

• Scalability: Agentic AI can manage large, repetitive tasks across entire systems (e.g., optimizing operating 

room schedules, triaging incoming ED patients).

• Improved Outcomes: By handling routine but time-consuming workflows, it frees up clinicians to focus on 

complex, high-impact care.

• Data-Driven Decisions: Integrates real-time data for personalized recommendations, reducing errors and 

delays.





AUGMENTING SYSTEM INTELLIGENCE 



NYU LANGONE; SYSTEM INTELLIGENCE



AS A NEW SHINEY BRIGHT OBJECT





GRAPHCAST- Google DeepMind



Computer Vision



Computer Vision



AI and Data Science



Exponential 

Improvement



Critical Optimist



https://neomindai.com @NeomindAi



HoovenReiss

Beam

Courchia

Ferzli

PatelVesoulis

McAdams

Knake

Moreira

Hernandez 

Barry

Weiss Carr

Husain

Simek

Aziz



It is not a panacea and it will not replace you





email- james.barry@cuanschutz.edu 

https://neomindai.com/committee 

Linked in- -

www.linkedin.com/in/jamesbarry3636 
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