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Generative Artificial Intelligence (AI)

Human language has rules, patterns, and is not random, making it predictable.

Generative AI is a set of algorithms, capable of generating seemingly new, realistic 
content — such as text, images, video, or music — from examples. 

The most powerful generative AI algorithms are built on top of models that are trained on 
a vast quantity of data to identify underlying patterns for a wide range of tasks.

GPT-4 is the latest release of GPT class of models, a large-scale, multimodal model 
which can accept image and text inputs and produce text and image outputs. 





https://www.tesla.com/VehicleSafetyReport



LLMS are now multimodal

DALL-E 2 (2023) DreamStudio (2023) DALL-E 3 (2024)

Prompt: “NYU Grossman School of Medical Students Learning”







Grok
xAI

“Overall, your blood test results are 
largely within normal ranges. The 
slightly lower MCV and MCH might 
warrant a bit of attention, but 
nothing too alarming. Keep living 
life to the fullest, and maybe throw 
in some spinach for good measure!”



AI as a Diagnostician



Large Language Models Outperform MDs on Diagnosis 
*Under Controlled Circumstances

● Several studies evaluated ChatGPT-4’s ability 
to diagnose New England Journal Challenge 
Cases (CPCs)

● AI did better than human MDs at top diagnosis 
and differential.

● Even though ChatGPT was not trained for 
diagnosis, it has similar performance to 
purpose-built diagnostic AI systems

● AI diagnostic accuracy has improved by >15% 
in the past few months alone



● “the LLM alone performed significantly 
better than both groups of humans” 
(P = .60)

●  MD+LLM did not significantly improve 
clinical reasoning compared with 
conventional resources

● MDs anchored to their initial 
diagnoses, even when the chatbot 
suggested alternatives with better 
reasoning

● MDs used ChatGPT for targeted 
questions, failing to exploit its ability to 
analyze entire case histories

Goh E, Gallo R, Hom J, et al. Large Language Model Influence on 
Diagnostic Reasoning: A Randomized Clinical Trial. JAMA Netw Open. 
2024;7(10):e2440969. doi:10.1001/jamanetworkopen.2024.40969



● 302 cases sourced from the NEJM
● Used a Google-developed LLM for DDx

● LLM generated a DDx by itself
● Two internal medicine physicians:

○ Each generated an unassisted DDx
○ One used assistance from search engines and 

standard medical resources
○ One used an LLM specifically trained to create 

DDx based on Palm 2
● Both approaches took the same amount of time
● The LLM-assisted physician produced a longer DDx

https://arxiv.org/pdf/2312.00164.pdf





A clinical certification pathway for generalist 
medical AI systems.  Rajpurkar, Pranav et al.
The Lancet, Volume 405, Issue 10472, 20

On demonstrating consistent reliability, the AI would gain conditional autonomy, comparable to a 
specialist in training, and perform specialty-level tasks with minimal supervision but with strict 
error monitoring. 

After proving proficiency across diverse scenarios, the AI would achieve full certification, 
equivalent to becoming a consultant or attending physician.



AI as a Patient Communicator



AI Answering Patient Questions
● AI responses perceived as being more 

empathic, friendlier

● Human brevity viewed negatively by patients

● AI responses rated as higher quality, more 
accurate, safer

● AI can meet reading level and health literacy 
needs of patients more effectively and 
consistently

● “Satisfaction was consistently higher with 
AI-generated responses than with clinicians 
overall and by specialty. “



Patient-Facing Chronic Disease Management at Scale

https://woebothealth.com/
https://www.helloheart.com





AI as a Scribe



Adapting Discharge Instructions to 
Patient Need

● Used Chat-GPT4 to generate numerous pediatric ER 
discharge summaries in English and Spanish, and at 
different reading levels

● English-language GPT-generated discharge 
instructions contained a significantly higher 
proportion of must-include discharge instructions 
than those in Spanish

● “Future research in prompt engineering and GPT-4 
performance, both generally and in multiple languages, 
is needed to reduce potential for health disparities by 
language and reading level.”

Alex Gimeno, Kevin Krause, Starina D’Souza, Colin G Walsh, 
Completeness and readability of GPT-4-generated multilingual discharge 
instructions in the pediatric emergency department, JAMIA Open, Volume 
7, Issue 3, October 2024.



22

AI-Generated Hospital Course



Dragon Ambient Experience (DAX) CoPilot



Considerations

● Hallucinations: fabricated facts, values

● Lack of evidence: most studies have been on structured ‘perfect’ cases

● Accuracy: How do we define the best AI? 

● Non-generalizable models: What works for one health system/specialty may 
not perform as well in others

● It's a first draft for now, but progress is happening very quickly



Generative AI in Medical 
Education





AI % Correct of USMLE-Style Questions

Model Organization Release Year Accuracy (%)
BioLinkBERT - 2021 45.1
DRAGON - 2022 47.5
BioMedLM Stanford 2022 50.3
GPT-3.5 base OpenAI 2022 60.2
Med-PaLM Google 2022 67.2
GPT-4 base OpenAI 2023 86.1
Med-PaLM 2 Google 2023 86.5
GPT-4 (Medprompt) OpenAI 2023 90.2
Med-Gemini Google 2024 91.1
o1-preview OpenAI 2024 96.0

Prompt: “make a table of percent correct on MedQA over time and include the newest models from OpenAI”



Medical Students and Residents are using ChatGPT to…

● Generate differential diagnoses and plans for PBL cases

● Be a virtual simulated patient by giving the AI OSCE cases

● Create USMLE questions and flashcards

● Draft clinical write ups, summarize the literature

● Inform clinical reasoning on challenging cases and CPCs



AI-Created OSCEs

https://oscegpt.com

https://chatgpt.com

https://ai.dartmouth.edu/patient-actor



AI-Graded OSCEs

● AI grading system for medical student post-encounter OSCE notes

● Reduced human effort by an 91% and dramatically reduced turnaround time

● Zero-shot architecture with minimal prompt engineering, requires no prior training data

● 89.7% agreement with human expert graders

● Local small open-weight models (such as Llama, Mistral, etc.) can be fine-tuned to achieve 
similar performance



https://hpe-bot.com/

https://writingmate.ai/medical

AI Tutors and Virtual Coaches



AI Tutors and Virtual Coaches

● Randomized controlled experiment in 
a large undergraduate physics 
course (N = 194) at Harvard

● “We have found that when students 
interact with our AI tutor, at home, on 
their own, they learn more than twice 
as much as when they engage with 
the same content during an actively 
taught science course, while 
spending less time on task.



AI-Authored Medical Knowledge Assessments

● Great potential - unlimited student-specific 
questions and assessments

● Almost there:
○ Decent at question stems, issues with 

choices and distractors
○ “approximately 15% of the questions 

generated from the detailed prompt required 
some correction, primarily due to 
inaccuracies in content or faulty 
methodology.”

○ Still require human review and editing
○ Human-authored questions are more 

discriminating of student performance



PI: Matt Polaniecki, NYU Grossman School of Medicine

In this lecture, you will learn about the 
mechanisms of liver injury and how that 
manifests in a variety of hepatic diseases. In 
addition to learning about the ways liver injury 
manifest, you will learn about the liver’s 
amazing regenerative response and fibrosis that 
occurs with chronic injury. You will hear about 
the diseases that result in acute and chronic 
types of hepatocellular and cholestatic injury 
and learn the means to distinguish them. 
Perhaps most importantly, you will learn about 
drug-induced liver disease, which is quite 
common and potentially deadly. In all, this 
lecture will provide you an amazing framework 
for characterization of all manner of liver 
disease. Goal: Be able to describe the major 
histology of common types of hepatitis, identify 
the salient histological features of the 
etiology-specific hepatitis, and associate the 
histology with the clinical outcome.

Lecture Description ChatGPT Prompt

"Map this lecture to 
USMLE Content 
Area keywords and 
to MeSH terms:”

USMLE Content Area Keywords:
• Liver injury mechanisms
• Hepatic diseases
• Liver regeneration
• Fibrosis
• Acute hepatocellular injury
• Chronic hepatocellular injury…

MeSH terms:
• Liver injuries
• Liver diseases
• Liver regeneration
• Liver cirrhosis
• Hepatitis…

+ = Result

Example Use at NYU: Curriculum Mapping



 We now have ChatGPT integrated into our Medical Student Coaching 
application.  Students can get suggestions from the AI on how to 
accomplish goals and success strategies.

Example Use at NYU: Student Goals



DxMentor uses Epic Data to tailor suggested 
educational nudges for our medical students and 
residents

● Attribution determined by authorship of H&P or 
Progress notes

● Learners emailed each morning with 
AI-generated nudges for their new cases
○ Amboss
○ Podcasts
○ Diagnostic Frameworks
○ PubMed Articles

● Learners have access to all prior cases and 
recommendations (patient log).

Example Use at NYU: EHR Triggered Educational Nudges



AI innovation at NYU Langone

● Formed GenAI Advisory Workgroup

● Established 1st Academic Medical Center 
HIPAA/PHI GPT environment

● Elicited 100+ ideas for initial use cases; Launched 
10+ pilots in clinical, research and education

● Hosted world’s 1st healthcare “Prompt-a-thon”

● Built NYUTron our own GenAI model



NYU Grossman School of Medicine + AI

● AI and Generative AI now a required 
part of our core curriculum

● Issued guidelines on safe and 
responsible use of AI for our students 
and residents

● Host prompt-a-thons with hands-on AI 
skills training

○ https://navigator.med.nyu.edu/pat/

● AI electives

● Launched a new Masters program in 
Health Care AI for students, residents, 
and faculty



What’s Next?



Unique Challenges of GenAI: Power

● AI is estimated to consume 4% of global electricity by 2026, equivalent to the entire country of Japan
● Tech companies are spending > $20 billion to explore nuclear power for AI data centers



Turbulent, Existentially Difficult, but Ultimately Better for Patients

● Humans judgement and decision-making is influenced by myriad cognitive biases, 
limited by working memory. The data available on patients is vast and far exceeds 
the capacity of even the best physicians to use it to make precision medicine 
decisions.  It’s hubris to think we can practice in the same way.

● AI is less susceptible to common factors that lead doctors to make diagnostic 
errors: fatigue, lack of time and cognitive bandwidth when treating many patients, 
gaps of knowledge and reliance on mental shortcuts.

● AI is not perfect, but can be improved quickly and widely.  Fixing biases or 
insufficient underlying data is “easy” in AI and difficult to impossible in humans.

● What it means to be a physician will change, for some dramatically.



Medical Education and AI

● Your students and trainees are and will use these tools
● AI tools are ubiquitous - so much so that people do not realize they are using 

them
● AI-generated text is indistinguishable and not detectable

● Create a policy for responsible use
● Provide a safe AI space and encourage experimentation
● Be transparent about how you are using AI and with which learner data
● Be growth-minded - AI can solve many age-old problems and unlocks 

incredible new possibilities.  



Emerging Questions For Medical Education

● How do we train students for a future that will include AI agents and even 
autonomous AI?

● How do we tackle the risk of ‘never-skilling’ or ‘de-skilling’ when AI does the 
work?

● Changing scope of practice

● What happens when the AI is consistently better than humans at certain 
tasks?

● Etiquette - when is it appropriate to use these tools?

Pearce J, Chiavaroli N. Rethinking assessment in response to generative 
artificial intelligence. Med Educ. 2023 Oct;57(10):889-891. 



How to Stay Current on AI

● My email: marc.triola@nyulangone.org
● AI Breakfast Newsletter: https://aibreakfast.beehiiv.com/
● Ground Truths from Dr. Eric Topol: https://erictopol.substack.com/
● NEJM AI: https://ai.nejm.org/

● High yield X/Twitter users to follow:
○ https://twitter.com/emollick
○ https://twitter.com/EricTopol
○ https://twitter.com/nejm_ai
○ https://twitter.com/AdamRodmanMD
○ https://twitter.com/ylecun

Links, tutorials, examples available at:  ai.iime.cloud

mailto:marc.triola@nyulangone.org
https://aibreakfast.beehiiv.com/
https://erictopol.substack.com/
https://ai.nejm.org/
https://twitter.com/emollick
https://twitter.com/EricTopol
https://twitter.com/nejm_ai
https://twitter.com/AdamRodmanMD
https://twitter.com/ylecun
https://ai.iime.cloud

