
Please come in and find your table 
but keep noise to a minimum.

Thanks!

Coaching Session 
In-progress



DHA Antimicrobial Stewardship: 
Intervention Plan

• Aim Statement

• Inputs (1-2 liner about findings from each that influenced your intervention)

• Voice of the customer

• Affinity diagram/Process Map

• Pre-mortem

• Proposed Intervention



Welcome! Before We Begin:

Sign-in at the back
Pick up agenda

Sit with your CTP team at your assigned table

Certificate Training Program
Session 15







We are hiring!

• Education and Events Program Manager 

• New role within the IHQSE leadership team

oManage and grow our portfolio of programs

oEnsure we are delivering a premium experience for all attendees

o Improve program evaluation

• Please share! We will include link to job posting in follow-up email



KEY

Team Check-in

Inspiration

Background

Process 

Improvement

Leadership

Quality/Safety

Coaching

EMR





Today's Learning Objectives

1 See an example of the leadership journey from a healthcare executive.

2 Recognize and support the care givers involved in safety events.

3 Understand current state of AI in healthcare.

Understand some simple prompting techniques that can increase the 

effectiveness of large language models.

Recognize limitations in use of large language models in healthcare.

4

5



HARNESSING AI IN OUR 
HEALTHCARE 

IMPROVEMENT 
JOURNEY

James Barry MD, MBA

Professor of Pediatrics, Section of Neonatology 

University of Colorado School of Medicine



• What is Artificial Intelligence (AI)?

Topics

• What are Large Language Models 
(LLMs)?

• Pertinent Prompting

• Understanding LLM Bias

• LLMs For Quality and Safety

• Where is AI in Healthcare?



Could AI Have Assisted Our 

IHQSE Project?

-553 pts; Dec 2023 - Feb 2024, >18 YOA, able to read 

English, no cognitive impairment

-read 4 DC summaries, 2 DSNs (selected at randomly 

replaced by GPT-4–based plain language translations.



Could AI Have Assisted Our 

IHQSE Project?

-LLMs can be used to improve patients’ 

understanding of clinical notes, including details of 

clinical visits and

steps for self-management of disease.

-392 (72.73%) reported little-to-no health-related knowledge,

-341 (63.27%) had a Bachelor’s degree or lower

-188 (34.88%) had a low-to-medium proficiency in English



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)



About Us

Neonatologists, Data Scientists, and Clinical 

Informaticists

Focus on AI; Neonatal and Pediatric Critical Care/Medicine

We have come together in the spirit of 
collaboration and curiosity 

WHO?

WHY? https://neomindai.com



Gen AI





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



LABELED DATA UNLABELED DATA

BPD

NEC



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

Variability Changes Due to Sepsis--- HeRO Monitoring 



ML and DL analysis of retinal images to detect 

pathology

• Age and Biological Age Estimation (e.g., 

"Retinal Age Gap")
• Gender Identification

• Body Mass Index (BMI)

• Smoking Status

• Hemoglobin A1c (HbA1c) levels

• Blood Pressure (Hypertension)



Computer Vision and GI pathology

Detection rates of important 

pathogies using CNN exceeds 

human only approaches





research rabbit open knowledge maps open evidence

It is not just PUBMED or UPTODATE anymore

Notebook LM

Literature Reviews



Garbage In, 
Garbage Out

ISSUES WITH AI 
in HEALTHCARE

Explainability Trustworthiness

Accountability



AI in Healthcare Today

Generative AI Machine Learning Deep Learning

Image Acquisition and Analysis

Predictive Analytics

Education

Administration



What Is a large 
language model (LLM)?

• They Have Democratized Data

• Powerful AI systems trained to 
understand and generate human 
language (now multi-modal)

• They Are Prediction Machines



Common LLMs



Gen AI Has Changed Fast



Gen AI Has Changed Fast

• The AI Scientist;  generates novel research ideas, writes 

code, executes experiments, visualizes results, describes 

its findings by writing a full scientific paper, and then 

runs a simulated review process for evaluation. In 

principle, this process can be repeated to iteratively 

develop ideas in an open-ended fashion, acting like the 

human scientific community. 

https://sakana.ai/ai-scientist/



What is LLM Training?
• LLMs “learn” in various ways; 

⚬ human reinforcement learning 
⚬ self attention
⚬ reward systems

9%
red

grey

predict

predict



What is LLM Training?
• Vectors Place Tokens in 3D Coordinates

• Like Tokens; Placed Near One Another



What is LLM Training?
• Relations Between Vectors Creates the 

Context Associations



Healthcare Domain LLM Application Efficiency Improvement

Clinical Care Automated medical note generation from patient interactions Reduces physician burnout and saves time on documentation

Clinical Decision Support

Real-time diagnostic support based on clinical guidelines and 

patient data

Faster, more accurate decision-making, improved patient 

outcomes

Patient Communication

AI-driven chatbots for answering patient queries, appointment 

scheduling

Improves patient engagement and reduces administrative 

workload

Documentation

Automated summarization of patient history, progress notes, 

discharge summaries
Streamlines paperwork, reduces documentation errors

Revenue Cycle Management

Automated coding suggestions based on clinical notes and billing 

data
Reduces coding errors, accelerates reimbursement cycles

Prior Authorization

AI-assisted review of payer requirements for treatment 

authorization
Speeds up approval process, reduces administrative delays

Supply Chain Management

Demand forecasting and automated restocking of medical 

supplies
Ensures optimal stock levels, reduces shortages and overstocking

Research & Data Analysis Summarization of research papers and clinical trials
Speeds up literature reviews and data extraction for research 

teams

Patient Monitoring Analyzing patient sensor data and alerts for abnormal patterns
Enhances remote monitoring, reduces unnecessary in-person 

visits

Education & Training Personalized learning materials for medical students and staff
Improves learning outcomes and provides tailored educational 

content

GENERAL LLM USE CASES



Important Points When 
You Use These LLMs 

• How important is it that the answer it 
generates is correct?

• Can I Fact Check It?

Helpful, Honest, Harmless

Like You Would A First Year 

Med Student



Jim’s Rules for LLMs 
• Don’t Enter Any Private Info

• Do Not Blindly Trust Output

• Do Not Use for Clinical Care

• 80%, 20%-half good, half fake

• Treat First Output as a rough 
draft



LLM Prompting
Prompts- instructions given to an LLM to enforce rules, automate processes, 
and ensure specific qualities (and quantities) of generated output.

Prompts- a form of programming to customize the outputs & interactions.

ROLE OUTPUT
Act as an expert in:

-quality improvement

computer programming 

-research design

-race car driving

-statistics

-cooking

--economics

-

I will be giving a 

presentation to 

clinicians on AI use in 

quality improvement 

Use the Topics you 

created for the outline 

to create a 10 slide 

power point 

presentation with one 

slide per topic.

CONTEXT ACTION
-create an outline for a 

10 minute talk on the 

topic

Tone
-formal, causal, 

persuasive, informative





LLM Prompting

“You are a healthcare quality improvement expert. 

Maintain a professional and solutions-focused tone. The 

context is a hospital aiming to reduce preventable 

readmissions within 30 days of discharge. The action is to 

analyze current discharge education practices and 

recommend process improvements. Provide a structured 

executive summary with actionable insights.”

ROLE

CONTEXT

ACTION and OUTPUT

TONE



LLM Prompting

Output

Ask model  to create the output that an 8 year old 

could understand

Ask model  to create the output that a graduate 

student could understand 

Ask model  to create the output like Snoop Dog or 

Sigmund Freud 



Other Useful Tasks
-evaluate an article and provide the key highlights (can 

“read” and summarize PDFs)

-can provide significant insight on images and figures



Other Useful Tasks
Me: “Please provide me the top 5 highlights from this article. Also, I do 

not understand Figure 3 very well. Could you explain Figure 3 to me at 

a level of an undergraduate student who would need to explain this to 

a group of clinicians that have a basic understanding of artificial 

intelligence?”

1-CLinical Entity Augmented Retrieval (CLEAR) is a retrieval-

augmented generation (RAG) pipeline that retrieves clinical 

information using relevant entities instead of full-text 

embeddings.

2-Instead of retrieving large chunks of text, CLEAR focuses on 

clinical entities, ensuring only relevant information is used for 

extraction.

3-The study evaluated CLEAR on 20,000 clinical notes and found it 

to be more accurate, efficient, and scalable than embedding-

based RAG or full-note retrieval methods. Figure 3 illustrates how CLEAR processes clinical notes to extract relevant information using 

a step-by-step AI-powered pipeline. Instead of analyzing entire notes (which can be long and 

contain unnecessary information), CLEAR focuses only on clinically relevant entities and 

retrieves precise context for downstream tasks like summarization, information extraction, 

or decision support.



NoteBook LM from Google



NoteBook LM from Google

-Can create summaries from documents, videos

-Can create a Podcast of an article

-Can create a Podcast from a youtube video

-Can create a Podcast from a Podcast

Top 5 list created by Gemini 

when I asked about Notebook 

LM

1-Rapid Literature Review & CME (Continuing Medical Education) 

Material Summarization

2-Personalized Medical Knowledge Base & "Second Brain"

3-Personalized Patient Education Material Creation:

4-QI Project Literature Reviews & Background Research:

5-Data Extraction & Synthesis from QI Reports for Presentations & 

Reports



“The image displays the monitor of a Puritan Bennett 980 ventilator 

during mechanical ventilation.

Vte and Vtl are both ventilatory parameters:

Vte (Exhaled Tidal Volume): It is the volume of gas exhaled by the 

patient and is measured in milliliters (mL). In this image, it's 11 mL, 

which is consistent with neonatal settings.

Vtl (Tidal Volume related to ideal body weight): This is the tidal 

volume adjusted for the patient's ideal body weight and is expressed 

in mL/kg. Here, it's 3.0 mL/kg, which suggests that the ventilator is set 

to deliver a volume based on the patient's predicted or ideal body 

weight, a common practice to minimize the risk of ventilator-induced 

lung injury.”

ME: Analyze this image and explain the 

difference  between VTe and VTl



LLM Prompting
Me: What causes this rash?

“This rash is caused by the varicella-zoster virus (VZV), which is 

the virus responsible for chickenpox. The virus spreads through 

respiratory droplets or direct contact with the fluid from the 

blisters of an infected person. Once the virus enters the body, it 

incubates for about 10-21 days before causing a generalized 

itchy rash, fever, and malaise. The rash typically starts as red 

spots (macules) that progress to fluid-filled blisters (vesicles) 

before eventually crusting over. Chickenpox is most common in 

children who haven't been vaccinated.”



LLM Prompting
ME: Please create a power point



-Start off by asking the large language model to ask 
you questions.

• Flipped Interaction

LLM Prompt

-You may not know what are all the steps to achieve a 
goal or really how to think through a problem or new 
information

Example Prompt, Me:
I need help investigating a hospital discharge 
process that may be contributing to high 
readmission and emergency visit rates. Instead of 
providing direct answers, ask me structured 
questions that will help uncover the root causes 
and gaps in our process



LLM Prompting
• Cognitive Verifier

Me: I need your help problem solving. Please take 
questions or problems and subdivide them into a 
series of individual questions or sub problems that 
could be useful in answering the overall question or 
in solving the overall problem.
Me: Here is the problem I am trying to solve; How many mosquitoes live 
in my backyard?

ChatGPT: What is the size of your back yard? What is the climate like in 
your backyard? What time of year is it now, summer, winter? Is there 
standing water in your backyard? Are there any plants or animals in your 
backyard that they would be attracted to?

My Answers: 2500 square feet, dry, no standing water, summer, squirrels

ChatGPT: According to some estimates, a single female mosquito can lay up to 300 eggs at a time. 
But it says another thing and it kind of goes on to hedge its bets, which is a good thing, right? in general, a 
typical mosquito population density in an area with standing water sources can range from 10 to 100 
mosquitoes per square meter. However, since there are no standing water sources in your yard or nearby, 
the density could be lower. it's difficult to provide a precise estimate. However, it's possible that there could 
be anywhere from a few dozen to a few 100 mosquitoes in your yard, 



LLM Prompting
• Ensemble Learning- answer a 

query using different sources

#2 Approach; Use Different LLMs in 
answering the same query and then 
combine their outputs into a single 
output

#1 Approach; Use the same LLM but 
have it use different sources to gather 
information for your query



LLM Prompting
• Ensemble Learning- answer a 

query using different perspectives

-Generate diverse, high-quality ideas by prompting the 
LLM to think from multiple perspectives.

Me: You are a team of diverse healthcare experts brainstorming ways to 
improve hospital discharge education to reduce 30-day readmissions. 
Generate multiple perspectives from the following roles:

• A nurse specializing in patient education
• A health literacy expert
• A hospital administrator focused on workflow efficiency
• A patient advocate with firsthand experience
• A data analyst reviewing readmission trends
• A quality improvement specialist applying Lean methodologies

Each role should suggest 2-3 unique strategies to improve the discharge 
education process. Provide a consolidated summary of the most 
promising ideas.



LLM Prompting
• Ensemble Learning- answer a query using different resources

-Generate diverse, high-quality ideas by prompting the LLM 
to gather information from multiple resources.

Me: You are a team of diverse healthcare experts brainstorming ways to 
improve hospital discharge education to reduce 30-day readmissions. 
Please using the following to gather important insight:

-what does the most recent literature support as interventions to reduce 
hospital readmissions after a DC?

-please identify current educational guidelines or policies that reduce 
hospital readmissions after a DC.

-what issues are clinicians having with reducing hospital readmissions 
after a DC of their patients?



LLM Prompting
• Ensemble Learning- answer a 

query using different sources

#2 Approach; Models in the Ensemble: 
ChatGPT: Foundational model trained on general 
data. 
Claude: Foundational model trained on general data. 
Open Evidence: A large language model trained on 
medical literature.

Perplexity: a model that focuses on research and 
information retrieval using webpages and 
publications

Use an output from one model and enter in to another model



COMBINING LLMS TO IMPROVE DIAGNOSIS

-Compared the accuracy of differential 

diagnoses from individual LLMs with those 

from aggregated LLM responses on answering 

200 clinical vignettes of real-life cases from 

the Human Diagnosis Project platform 



Data Analysis
Me: You are a healthcare data analyst. I have hospital 
readmission data with variables such as age, gender, 
race, economic status, mental health issues, and 
complex health conditions. Identify the top factors 
correlated with 30-day readmission rates. Provide key 
insights in a structured format with bullet points.



Exploring Statistical 
Associations

Me: You are a healthcare statistician. Using my dataset 
on hospital readmissions, perform a statistical 
correlation analysis between different variables (age, 
race, economic status, mental health status, etc.) and 
30-day readmission rates. Summarize findings in plain 
language, highlighting any strong correlations or 
surprising trends.



Data Visualizations

Me: You are a data visualization expert. I need to 
present hospital readmission rates based on multiple 
patient factors (age, race, economic status, health 
conditions). Recommend the best types of charts (bar, 
scatter, line, heatmap, etc.) to visualize these trends 
effectively. Explain why each choice is suitable.

Me:You are an expert in data visualization for 
healthcare. Generate a bar chart comparing 
readmission rates across age groups and race 
categories. Label the chart clearly and provide a short 
summary of the key insights.



Data Visualizations
Me:You are a hospital quality dashboard designer. Help 
me create an executive dashboard to track hospital 
readmissions. The dashboard should include:

• A trend line showing readmission rates over time
• A bar chart comparing readmission rates by patient 

demographics
• A heatmap of readmission risk by diagnosis
• Key performance indicators (KPIs) for discharge 

quality.
• Explain how to present these insights in a visually 

compelling way for leadership.



Data Storytelling
Me: You are an expert in data storytelling. Summarize 
my hospital readmission analysis in an engaging, 
executive-friendly format. Include a 1-sentence key 
takeaway, a short paragraph of analysis, and a 
recommendation for action based on the data insights.

Me:You are a healthcare data visualization expert. I 
need to present hospital readmission data to two 
different audiences:

1. Frontline clinicians who need actionable solutions
2.Hospital executives who want high-level trends
3.Generate two versions of the same visualization—

one optimized for each audience.  Explain the 
differences in approach.



Chain of Thought Reasoning
• To generate a step-by-step 

reasoning process output before 
arriving at a final answer or 
decision.

• Why Chain of Thought?
• Helps AI break down complex data 

before summarizing it.
• Encourages a structured, logical 

flow instead of generic summaries.

LLM Prompting 



Chain of Thought Reasoning
• Me: You are a healthcare executive assistant skilled in 

summarizing quality improvement projects. Follow this 
step-by-step reasoning before writing the executive 
summary:

1️⃣ Identify the main problem we are addressing.
2️⃣ Summarize key data insights that highlight the scope 
of the issue.
3️⃣ List the top solutions proposed based on our findings.
4️⃣ Summarize how AI or QI methodologies are being used 
to improve outcomes.
5️⃣ Provide a concise summary that could be used in a 
hospital leadership report.

Here is the information: [Insert project details].

LLM Prompting 



Chain of Thought Reasoning
• Me:You are a project manager for a hospital quality 

improvement team. Use step-by-step reasoning to 
generate a 6-month project timeline for improving 
discharge education to reduce readmissions. Follow 
this structured process:

1️⃣ Identify key milestones (e.g., data collection, 
intervention rollout, evaluation).
2️⃣ Assign realistic timeframes for each milestone.
3️⃣ List dependencies (which steps must happen before 
others).
4️⃣ Suggest a team role assignment for each phase.
5️⃣ Provide the final timeline in a clear Gantt chart 
format or bullet points.

LLM Prompting 



LLM Prompting
• Persona Patterns

Me: you are my personal assistant. Whenever you 
provide output, please think through what would be 
the most time efficient recommendations to make only 
recommend things that will really save me time, do not 
suggest things that do not save me time. I would like to 
make chili tonight.

ChatGPT: 
To save time making chili tonight, here’s the most efficient approach:

• Use pre-chopped vegetables – Grab a pre-chopped onion, bell 
peppers, and garlic from the store or use frozen diced vegetables.

• Opt for canned beans and tomatoes – Use canned beans (black, 
kidney, or pinto) and canned diced tomatoes to cut down prep and 
cooking time. No need for soaking or peeling

• Buy pre-seasoned ground beef – If possible, get pre-seasoned 
ground beef, or turkey, which will reduce seasoning adjustments 
and cook faster.

• Use a chili seasoning mix – This will save time over measuring out 
individual spices.



Some Issues With LLMs
Dialect 

Bias



Large Language Models and Bias

Significant differences in  GPT-4's modeling 

of ds prevalence by race and gender 

compared with true US prevalence 

estimates across all diseases except for 

prostate cancer and pre-eclampsia.

-Experiments with prompts designed to 

resemble typical use of GPT-4 within clinical 

and medical education applications. 

GPT-4 estimated demographic distribution of conditions 

were compared with US prevalence 



Cognitive Bias and LLMs

-Cognitive biases describe the human tendency to deviate 

from the axioms of logical thought and rational judgment

-Tested whether LLMs are prone to human-like cognitive 

biases when offering medical recommendations. 

Framing Effect



COGNITIVE 
BIAS

Framing Effects: AI was highly influenced by how information was presented. 

Surgery for lung cancer was recommended more frequently using survival rather 

than mortality statistics in query

“Surgery and radiotherapy  have different short-term 

and long-term survival rates. Of

100 patients having surgery, 90 will survive during 

treatment, 68 will have survived by 1 year, and 34 

will have survived by 5 years.”

“Surgery and radiotherapy also have different short-

term and long-term mortality rates.Of 100 patients 

having surgery, 10 will die during treatment, 32 will 

have died by 1

year, and 66 will have died by 5 years.”

VS



Cognitive Bias and LLMs

Hindsight Bias

Primacy Effect

-Evaluated ChatGPT 4 and Gemini under various 

conditions to answer Clinical Scenarios, adapted 

from original published sources on cognitive bias



Primacy Effect: Swayed by information order. When hemoptysis was mentioned 

first, pulmonary embolism was included in the differential diagnosis far more often 

than when chronic obstructive pulmonary disease (COPD) was presented first.

COGNITIVE 
BIAS

Hindsight Bias: Recommendations were judged more harshly when outcomes were 

adverse, such as assessing emergency treatment as inappropriate if the patient 

subsequently died.





Human Values Exist in All of Our Data and in the 
Fine- Tuning of AI Models









Whose Values Does An AI Model Reflect?

The Patients? Physicians?  Payers? Government?



Support or Diminish Creativity?

N = 293 participants (“writers”) - asked to write a short, eight-sentence story that is 

“appropriate for a teenage and young adult audience,” and “You can write about anything 

you like.”



Support or Diminish Creativity?



Support or Diminish Creativity?



AMBIENT INTELLIGENCE

-3 out of 4 clinicians transferred  DAX created noted into EHR.

-238 clinicians (median 14 years in practice); family 

medicine, internal medicine, and general pediatrics, 

outpatient 

-Exploratory results showed high DAX users had an overall decrease of around 7% in documentation hours

-18% of participants saw a reduction of more than 1 hour a day in the EHR.

-23.6 errors per clinical case
-errors of omission (86%) being the most common
-addition errors (10.5%)



LLMs and Medical Board Exams

-Review; Comprehensive compilation of the latest research of LLMs on medical exams 

worldwide, including data from 198 medical exams across 28 countries in 15 languages from 

2009 to 2023

64%

10%

10%



LLMs Can PASS Medical Board Exams

-LLMs can pass Medical Board Exams

-Newer versions of LLMs have better performance on standardized 

tests

-Significant variability in the capabilities of LLMs across different 

geographic regions and languages



Support or Diminish Scientific Discovery?

42%
39%

17%



Support or Diminish Scientific Discovery?

AI's Impact on Materials Discovery and Innovation:

• AI-assisted researchers discovered 44% more materials than 

traditional methods.

• Patent filings increased by 39%, and product innovations 

incorporating new materials rose by 17%.

Distributional Effects of AI:

• Top-performing scientists nearly doubled their productivity, but bottom-performing 

scientists saw little to no benefit.

• AI automates 57% of "idea-generation" tasks, reallocating scientists to evaluation 

tasks.

Despite increased efficiency, 82% of scientists reported reduced job satisfaction, citing 

decreased creativity and underutilization of skills.



LLMs Answers of Higher Quality and More Empathy Than Doctors

Human Touch



LLMS BETTER THAN CLINICIANS 
AT DIAGNOSTIC REASONING?





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



AI = 

Augmented 

Intelligence
Thank You

Always Happy to Chat About AI

james.barry@cuanschutz.edu

www.linkedin.com/in/jamesbarry3636



Deception

“deceive” humans by offering fabricated 
explanations for their behavior or concealing 
the truth of their actions from human users

• Some LLMs/Chatbots have 
demonstrated deceptive tendencies

Strategic deception: AI systems can be strategists, using deception 
because they have reasoned out that this can promote a goal.

Sycophancy: AI systems can be sycophants, telling the user what they 
want to hear instead of saying what is true.

Unfaithful reasoning: AI systems can be rationalizers, engaging in 
motivated reasoning to explain their behavior in ways that 
systematically depart from the truth.

https://www.cell.com/action/showPdf?pii=S2666-3899%2824%2900103-X&
https://www.cell.com/action/showPdf?pii=S2666-3899%2824%2900103-X&
https://www.cell.com/action/showPdf?pii=S2666-3899%2824%2900103-X&


LLM Performance

-Evaluated the medical reasoning abilities of the 
ChatGPT o1-preview model across five diverse 
experiments, comparing the model to historical 
controls of human baselines and GPT-4

-Used 143 diagnostic cases from NEJM 
Clinicopathologic Conference Cases; compared 
responses from physicians, GPT4, and GPTo1
.



LLM Performance

For differential diagnosis generation, o1-preview 
surpasses both GPT-4 and previous non-LLM differential 
generators, as well as the human baseline.

Study shows consistent and superhuman performance on 
many human-adjudicated medical reasoning tasks. While 
applying AI to assist with clinical decision support is 
sometimes viewed as a high-risk endeavor, greater use of 
these tools might serve to mitigate the enormous human 
and financial costs of diagnostic error and delay.



LLM Performance



LLM Performance



Deception

• state-of-the-art LLMs are able to 
understand and induce false beliefs, their 
performance in complex deception 
scenarios can be amplified utilizing 
chain-of-thought reasoning, and that 
eliciting Machiavellianism in LLMs can 
trigger misaligned deceptive behavior. 



LLMs Just Want To Be Liked

• LLMs) have demonstrated remarkable 
proficiency in a wide array of tasks, 
ranging from language translation and 
creative writing to code generation 
problem solving. 

• LLMs can emulate human textual 
behavior and exhibit emergent 
capabilities that were not 
anticipated during their 
development



LLMs Just Want To Be Liked

• Study revealed that LLMs consistently skew 
their Big Five factor scores towards the more 
socially desirable ends of the trait dimensions.



Support or Diminish Creativity?

IMPORTANT FINDINGS

-Generative AI-inspired stories look more similar to each other.

-Having access to generative AI causally increases the average 

novelty and usefulness—two frequently studied dimensions of 

creativity—relative to human writers on their own. 

-AI benefits some more than others: Less creative writers 

experience greater uplifts for their stories, increases of 10 to 

11% for creativity and of 22 to 26% for how enjoyable and well 

written the story is.



How Are LLM and Gen AI Being Used?

EHR SUMMARIZATION

Evaluated 8 different LLMs on 4 specific EHR summarization tasks

Radiology Reports

Patient Questions

Progress Notes

Patient-Physician Communication



How Are LLM and Gen AI Being Used?

EHR SUMMARIZATION



How Are LLM and Gen AI Being Used?

EHR SUMMARIZATION

Summaries from the best-adapted LLM were considered equivalent (45%) 

or superior (36%) to expert-generated summaries in the clinical reader 

study.

GPT-4 with in-context learning (ICL) outperformed all other models 

across multiple summarization tasks

The best-adapted model generated more complete summaries, 

capturing important medical details that human experts sometimes 

omitted.



How Are LLM and Gen AI Being Used?

EHR SUMMARIZATION

GPT-4 had fewer instances of fabricated information (hallucinations) than 

medical experts. Hallucination rates:

• LLMs: 5%

• Medical experts: 12%

Medical expert summaries had a higher likelihood (14%) and extent 

(22%) of potential harm compared to summaries from GPT-4 (12% 

and 16%, respectively).



AUGMENT MEDICAL LIT. REVIEWS 
research rabbit open knowledge maps open evidence

Notebook LM

Not Just PUBMED or UPTODATE

Consensus



AI and Pt Safety
• A focus group of patient safety 

experts (IHI) believe that AI can 
improve patient safety through 
automation and optimized workflows 
if it is implemented with a quality- and 
safety-first mindset and not 
substituted for human clinical 
judgment.

Above all, the safety and well-being of patients 
must remain core to decisions and 
considerations for use of AI



AI and Pt Safety
Prediction
-Electronic health record vendor nationally 
disseminated a sepsis prediction tool

-This model was evaluated at 1 hospital, retrospective 
cohort study of 27 697 pts >18 years or older admitted 
to Michigan Medicine and was determined to detect:
 

only 183 (7 percent) of 2,552 pts with sepsis not treated 
with antibiotics in a timely fashion, missing 1,709 patients 
(67 percent) identified by clinical teams

False positive for 6971 of patients (18%), thus creating a 
large burden of alert fatigue



AI and Pt Safety
-Delve into medical records to identify adverse 
events and associated patterns.

algorithmovigilance



AI and Pt Safety



Healthcare Transformation and AI

Four Strategic Areas:

-Ensure safe, effective, and trustworthy use of AI

-Promote and development of an AI-competent
health care workforce

-Invest in AI research to support science, practice, 
and delivery of health and healthcare

-Promote policies and procedures to clarify AI 
liability and responsibilities



chatgpt



What Is an LLM?

• Built using a transformer 
architecture

• Trained on a large corpus

• Able to analyze vast datasets to 
create valuable insights 



Why LLM and NLP Use?
20% 80% 

Usable data Wasted data

Intelligence-Based 

Medicine, Anthony 

Chang



Current State of Healthcare Data



LLMs and RAG 
RAG (Retrieval Augmented Generation) is a popular technique that involves including content in the prompt that the LLM 

(Large Language Model) uses to answer the user's question. In healthcare, this typically means providing the patient record to 

the LLM.

Here's simple math that shows why RAG does not work:

A typical longitudinal health record is 200MB or 40 million tokens.

An LLM can handle only 200,000 tokens in the context window. How can you pick the part of the health record to include if you 

don't know what question will be asked? Will the user ask a question about vaccines or about diagnoses or about procedures 

or about claims....?

An LLM typically costs 8 cents per 100,000 tokens. So processing a full longitudinal record with RAG would cost 40M/100K * 

0.08 = $32

So not only is it impossible to provide the whole patient record to the LLM, EVEN if we could it would cost $32 per 

patient per question.



LLM Prompting
ME: Act as an expert in pediatric infectious disease. I will 

be asking you a series of questions based on an image. 

Please provide answers in short paragraphs not to exceed 

5 sentences at a level that a medical student could 

understand.

ROLE

CONTEXT

ACTION and OUTPUT

Me: What causes this rash?



LLM Prompting
Me: please create 5 multiple choice questions on the topic of 

chickenpox. please have 1 correct answer and 4 incorrect 

answers. please use chain of thought reasoning to explain the 

answers.

ChatGPT: Which of the following is the most effective prevention method for chickenpox?

A) Antiviral medication

B) Regular handwashing

C) Live attenuated vaccine

D) Keeping the infected person isolated for 2 days

E) Wearing gloves and masks around infected people

Correct Answer: C) Live attenuated vaccine

Reasoning: The most effective prevention method for chickenpox is vaccination with the live attenuated 

varicella vaccine, which is part of routine childhood immunizations. While handwashing, isolation, and 

protective barriers can reduce the spread, they do not prevent the disease as effectively as vaccination. 

Antiviral medications, like acyclovir, are used to treat chickenpox, but they are not a preventive 

measure.



Me: Ask me questions about fitness goals until you 
have enough information to suggest a strength 
training regimen for me. When you have enough 
information, show me the strength training regimen.”

• Flipped Interaction
LLM Prompt

ChatGPT: What is it you're trying to achieve? Are 
you looking to build muscle mass, increase 
strength, endurance, performance, or achieve a 
particular goal? Do you have any current or past 
medical conditions or injuries that it may affect 
our ability to participate?



LLM Prompting
• Ensemble Learning- answer a 

query using different sources

#2 Approach; Specify that you want answers from 
multiple perspectives or 'models'. 

• What does the latest research say about the treatment of condition X?
• What are the current clinical guidelines for managing condition X?
• From a practical standpoint, what challenges do clinicians face in 

treating condition X?

After asking for different perspectives, request a 
summary or an integration of these views to form a more 
balanced and practical conclusion. 



LLM Prompting
• Qualifiers/Confidence Levels

Ask for Confidence Levels or Qualifiers Ask for qualifiers or 
confidence levels regarding the information provided. This 
can help in understanding the robustness of the data 
supporting various answers, similar to how weighting 
works. 

Me: "Could you provide me with an overview of the latest 
research, current clinical guidelines, and practical 
challenges associated with the treatment of pediatric 
asthma? Please integrate these perspectives into a final 
recommendation, noting any areas of strong consensus or 
significant controversy."



LLM Prompting - COT
• Input: "Patient is a 45-year-old 

female with recurring headaches, 
photophobia, and stiff neck."

• Model's Thought Process: "The 
symptoms suggest a serious condition. 
Recurring headaches and photophobia 
could be migraines, but the presence 
of a stiff neck raises concern for 
meningitis. Given the severity and 
combination of symptoms, meningitis 
needs to be ruled out first."



Gen AI Has Changed Fast



Generative AI has Changed a LOT, Fast

• GPT4 and beyond; wow, it 

can act like a researcher

• The AI Scientist;  generates novel research ideas, writes 

code, executes experiments, visualizes results, describes its 

findings by writing a full scientific paper, and then runs a 

simulated review process for evaluation. In principle, this 

process can be repeated to iteratively develop ideas in an 

open-ended fashion, acting like the human scientific 

community. https://sakana.ai/ai-scientist/



“...the technology is changing 

human thought, knowledge, 

perception, and reality--- and in 

doing so, is changing the course 

of human history”

published 2021



• Albert Einstein once said, “Light 
travels faster than sound. That’s 
why certain people appear bright 
until you hear them speak.” 



• Albert Einstein once said, “Light 
travels faster than sound. That’s 
why certain people appear bright 
until you hear them speak.” 

GOOD THING PEOPLE DONT THINK I LOOK TOO BRIGHT



Evaluation



BREAK-TIME

Come back at 3:05!



The Second Victim: Care for the Caregiver



Disclosures None
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Disclaimer

• We are entering a vulnerable space

• Sometimes this can be awkward in this setting

• I hope you all can get something from this talk as you move 
forward in your own work and as you lead others 



Second Victim

• Term developed by Albert Wu in the BMJ (2000) but mentioned 
in health literature as early as 1950s

The health care team member who makes the mistake needs help too 



Question for CTP

What do you think of 

when you hear the word 

“victim”?



Controversies on 
“Second Victim” 

Terminology

Alternative Phrasing 

• Traumatized Caregiver

• Caregiver event related trauma

• Nurse or Caregiver involved in a 
harm event or error

• Second Impact Syndrome  

• Moral distress

“It became apparent to me over 

the years that patient advocates 

are uncomfortable with this 

term... There’s something about 

that term that puts people in a 

mindset that leads down a path 

that is not consistent with 

patient safety. ”

- Dr. Melissa Clarkson, Abandon the 

term “Second Victim” 



Technical definition of Second Victim

European Researchers’ Network Working on Second Victims (ERNST) 2022 

Scott SD, BMJ Quality & Safety 2009

Image by icon FInder

Any health care worker, directly or indirectly 

involved in an unanticipated adverse patient event, 

unintentional healthcare error 

or patient injury and who becomes victimized 

in the sense that they are also negatively impacted 



White RM, Applied Nursing Research 2020

50% of all hospital providers 

will suffer from second victim 

phenomena symptoms at least 

once in their careers.

Photo Credit: “We Suffer in Silence” The Challenge of Surgeons as Second Victims. Matthew Fox, MHSC. American College of Surgeons Bulletin. 12/1/2022.





Discussion

What are your reactions to this 
narrative?

How have you seen this play out at your 
institution or in your career?



Why are mistakes in 
healthcare so 
challenging?

Image credit: https://theflossopher.com/deriving-professional-obligations-of-dentists 

First,           

Do No Harm



"Every physician carries within (themselves) 
a small cemetery, where from time to time 
(they) go to pray – a place of bitterness and 
regret, where (they) must look for an 
explanation for (their) failures."

René Leriche
French surgeon and physiologist

(1879 – 1955)



Risk factors for 
Second Victim 
Phenomena

Nydoo P, Scand J Public Heal 2019

Characteristics 
of health care 

worker

Characteristics 
of patient and 

involved 
parties

Characteristics 
of situation 

Elements in 
workplace 

environment



Inadequate support for second victim 
phenomena (SVP) is costly 

• 60% of residents who reported an error had a positive screen for 
depression during longitudinal surveys lasting 1-3 years 

• Lower quality of life

• Higher levels of burnout 

• Lower cognitive and emotive empathy scores 

• All second victims in qualitative interviews described their 
unanticipated clinical event as a life altering experience that left a 
lasting impression on them

West CP, JAMA 2009, Scott S J Qual Saf Healthcare 2010



It ultimately 

becomes a patient 

safety issue 



Slide borrowed from Read Pierce



Second 
Victim 

Stages of 
Recovery

1. Chaos 
and Accident 

Response

2. Intrusive 
Reflections

3. Restoring 
Personal 
Integrity

4. Enduring 
the 

Inquisition

5. Obtaining 
emotional 

first aid

6. Three 
outcomes: 
Dropping 

out, surviving 
or thriving

Scott SD, Hirschinger LE, Cox KR, et al

The natural history of recovery for the healthcare provider “second victim” after adverse patient 

events BMJ Quality & Safety 2009;18:325-330.

Photo Credit: Second Victim Program Helps Health Care Workers Cope in the Aftermath of Tragedy. General Surgery News. 10/1/2029
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Event recognition

Stabilize/treat patient

May not be able to continue care for 
patient 

Distracted or hyperfocused on causes of 
event 

Experience wave of emotions, 
sympathetic activation

Image by https://assets.garymartinhays.com/wp-content/uploads/20231002160216/car-accident-trauma.jpg

Chaos and Accident Response

Common Questions:

• How did that happen?

• Why did that happen?
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Intrusive Reflections

Scene Reevaluation

Self isolation, avoidance

“Haunted re-enactments” 

 

Feelings of Internal inadequacy 

Figure from SAMSHA Tip 57: Trauma-Informed Care in Behavioral Health Services. Treatment 

Improvement Protocol (TIP) Series 57. HHS Publication No. (SMA) 13-4801. Rockville, MD: 

Substance Abuse and Mental Health Services Administration, 2014, p. 67.

Common Questions:

• What did I miss?

• Could this have been prevented? 
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Restoring 
Personal Integrity
Connecting with others

Connection and support from trusted 
others

Managing gossip/grapevine

Fear is prevalent

Common Questions

• What will others think?

• Will I ever be trusted again?

• How much trouble am I in

• How come I can’t concentrate? 
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Enduring the Inquisition
Protecting yourself and team

Realization of level of seriousness

Respond to multiple why’s about the event

Interact with many different “event” responders

Understanding event disclosure to the 
patient/family

Litigation Concerns Emerge

Image by Adobe stock photo

Common Questions:

• What happens next?

• Who can I talk to?

• Will I lose my job/license?

• How much trouble am I in?
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Obtaining 
Emotional First Aid

Finding that safe space to continue 
to process 

Seeking personal or professional support

Getting/receiving help/support

 

Finding help vs. self isolation and avoidance can 
be critical in determining next step of recovery

Image by https://coronadopsych.com/posts/how-to-find-emotional-support/

Common Questions:

• Why did I respond this way?

• What is wrong with me?

• Do I need help?

• Where can I turn for help?



Example 
resources on 
local campus
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Outcomes

Different Path 

“Dropping Out”

Surviving Thriving 

Images from www.snappygoat.com and https://blogs.ed.ac.uk/teaching-matters/engaging-the-professional-community-in-teaching-medical-students/



New L, Nurs Clin North Am 2024

Care for the Caregiver – 

What Systems and Individuals Can Do

Photo Credit: http://www.unsplash.com



1. Ask for permission to discuss

2. Ask for their story

3. Allow space for their feelings
• Don’t try to fix the feelings, validate them.

• Don’t minimize the importance of the mistake

• Avoid unhelpful phrases like “everything will be 
ok” or “don’t worry about it”

4. If appropriate, offer to share a story of 
your own

5. Check in

Care for the Caregiver – What YOU Can Do

New L, Nurs Clin North Am 2024



Impact of sharing an experience

• CPR and AED course enrollments 

and inquiries on how to obtain 

AED 

• NFL foundation donated +$1 

million investment to sports CPR 

education and sport safety 

advocacy

• NFL emergency action plan- 90-

minute meeting before each 

kickoff 

• More donations for rolling CPR 

training for NFL coaches and staff 



Thank You 



Follow us:  



BREAK-TIME

Come back at 4:00!



Leadership Journey

Jena Hausmann



Evaluation



Appreciative Debrief

Share with the group one thing you found most 
intriguing from this session



Next Steps

No new assignments

Please note that we have two 

weeks off due to spring 

break. We will see you at the 

next session on April 1. This 

session will be in Anschutz 

Health Sciences Building, 

Room 2200/2201.



Follow us:  
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