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Introduction to Al
In Healthcare




Definition and
Scope of Al

What is Al?

Al refers to the simulation of human
cognitive processes by machines, allowing
them to perform tasks that typically require
human intelligence.




Definition and
Scope of Al

Examples:
*Recognizing images (radiology)
*Understanding speech (virtual assistants)

*Predicting outcomes (clinical decision
support)




Pre-Computer Era

Before 1940s

Manual tabulation and
statistical analysis

Early Computing

Basic numerical analysis
and calculations

Statistical Computing
& Databases

Statistical methods and
relational databases
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Data Warehousing &
Business Intelligence

Data integration and
decision-support systems

Internet & Web Data
Explosion

Growth of web data
and e-commerce

Al & Deep Learning Era

Neural networks and
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Types of Al in Healthcare

Q uml @

Rule-Based Al Machine Deep Learning
Learning

Example Neural networks
Risk prediCtion for Complex

IF-THEN logic tools pattern recog nition




MACHINE DEEP
LEARNING LEARNING

What is it? What is it?
A way for computers A type of machine learning
to learn from data using neural networks

Example: Example:

N o .
e' |dentifying Classifying images
M spam emails | of cats and dogs




Definition and
Scope of Al

Natural Language Processing

Natural language processing enables
machines to understand and interpret human
language, facilitating better communication
in educational contexts.




NEURAL LANGUAGE

PROCESSING (NLP)
WHAT IS IT?

A way for computers to understand
& use human language using neural
networks.

-E EXAMPLES
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NEURAL LANGUAGE @ REAL-LIFE EXAMPLES
PROCESSING (NLP)

WHAT IS IT? ChatGPT Answers gquestions
A way for computers to understand in natural language
& use human language using neural
networks.
Google Converts one
Translate language to another

Al Siri / Alexa Understands
1 \ | spoken commamds
c\) fo T o0 B

Gmail Suggests email
Smart Reply replies

Al Chatbots  Help users with
banking, healthcare, etc.



Role of Artificial
Intelligence In
Clinical Practice




Overview of Al and Its
Applications in Clinical
Practice

Enhancing Decision Support

Al improves decision support in healthcare
by providing data-driven insights and
recommendations for medical professionals.
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Personalized Patient Care

Al personalizes patient care by analyzing
individual patient data to tailor treatment

plans and improve outcomes.



Lung Opacity: 71%

- Pleural Effusion: Low

Mass: Low

-- ~~Bronchi@ctasis: Low

Key Al Technologies Used
in Clinical Practice

Machine Learning Algorithms

Machine learning algorithms are utilized for predictive
analytics in medical simulation, enhancing decision-making
and outcomes.

Virtual Assistants

Virtual assistants provide real-time feedback during medical
simulations, improving the learning experience for
healthcare professionals.

Advanced Imaging Technologies

Advanced imaging technologies create lifelike scenarios in
medical simulations, allowing for immersive training
experiences



Benefits of Al Integration
in Medical Training

Personalized Learning Experiences

Al enables personalized learning paths for medical trainees,
catering to individual needs and improving knowledge
retention.

Improved Assessment Mechanisms

Al enhances assessment methods, providing real-time
feedback to trainees and identifying areas for improvement.

Enhanced Realism in Simulations

Integrating Al into simulations increases realism, allowing
trainees to practice in lifelike scenarios and improving
clinical skills.
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Use Cases



Microsoft Al Diagnostic Orchestrator

\




Microsoft Al Diagnostic Orchestrator
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Virtual Agent

Doctor
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Chain of Debate
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Dr Hypothesis

AN
7 Agent

Dr Test Chooser
Agent

Choose one action:

Ask Question

Dr Chall~np~
t g,

Virtual
Doctor
7 Panel

\vd

Chain of Debate

Request Test

Dr Stewardship
Agent

Dr Checklist
Agent

Provide Diagnosis




Microsoft Al Diagnostic Orchestrator

Ask Question Request Test Provide Diagnosis

l !

Diagnosis
confirmation

B

Cost analysis
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Model selected:

MAI-Dx Orchestrator

Dr Challenger
Agent

Dr Hypothesis " Dr Stewardship
—> Agent Virtual Agent
Doctor
Panel

Dr Test Chooser Dr Checklist
Agent Agent

v
Chain of Debate

Choose one action:

Ask Question Request Test Provide Diagnosis

I J

Diagnosis
confirmation

v

Cost analysis

o |®

1 personal or family history of bleeding

eeding wit irgery, dental work

@b MAI-DxO

Question Have you ever been diagnosed with any autoimmune
conditions (e.g., thyroid disease, lupus, rheumatoid arthritis),
malignancies, or recent pregnancies, and have you noticed any
new rashes, joint pains, or other unusual symptoms?

» Gatekeeper Agent

No history of autoimmune disease (including thyroid disease
lupus, or rheumatoid arthritis), no prior malignancies, and no
history of pregnancy. Denies any new rashes, joint pains, or other

unusual symptoms

MAI-DxO

Question Do you consume alcohol, smoke tobacco, or use
recreational drugs? If so, please specify type, quantity, and
duration, and any recent changes

ce Gatekeeper Agent

Patient reports no tobacco smoking, no alcohol consumption, and
no illicit drug use.

Xiao Liu MD PhD

(b MAI-DxO Internal Thinking

Top 3 diagn

Acquired hemophilia A (factor VIl
inhibitor)

von Willebrand disease

. Immune thrombocytopenia / platelet
dysfunction




Diagnostic Orchestrator

bleedir

onal or family history of

) wit r y, de | work

Model selected:

MAI-Dx Orchestrator 7 MAI-DxO

CHD o
03 R
Agent Question Have you ever been diagnosed with any autoimmune
s (e.g., thyroid disease, lupus, rheumatoid arthritis),
or recent pregnancies, and have you noticed any
Dr Hypothesis — Dr Stewardship es, joint pains, or other unusual symptoms?
—> Agent irtua Agent
Loy Xiao Liu MD PhC
Panel .
Dr Test Chooser Dr Checklist

Agent Agent » Gatekeeper Agent

v No history of autoimmune disease (including thyro
Sl s, or rheumatoid arthr no prior malignanc

- pregnancy. Denies any new rashes, jc
Choose one action:

Ask Question Request Test Provide Diagnosis

J, l, 1) MAI-DxO

Diagnosis Question Do you consume alcohol, smoke tobacco, or use
confirmation recreational drugs? If so, please specify type, quantity, and
J, \L duration, and any recent changes

Cost analysis
b MAI-DxO Internal Thinking

Tog

o Gatekeeper Agent 1. Acquired hemophilia A (factor VII

@ @ inhibitor,

Patient reports no tobacco smoking, no alcohol consumption, and von Willebrand disease

no illicit drug use.
. Immune thrombocytopenia / platelet

dysfunction




Model selected:

MAI-Dx Orchestrator

Dr Hypothesis

—> Agent

Dr Test Chooser
Agent

Choose one action:

Ask Question

Dr Challenger
Agent

Virtual
Doctor
Panel

v
Chain of Debate

Request Test

l

Cost analysis

¢

Dr Stewardship

Agent

Dr Checklist
Agent

Provide Diagnosis

l

Diagnosis
confirmation

!

@’ ’@

gnostic

» Gatekeeper Agent

Question H

» Gatekeeper Agent

No history of delayed or prolonged bleeding after surgery, dental
work, childbirth, or minor cuts, and no problems with wound

healing or abnormal scar formation

Orchestrator

Xiao Liu A

Introducing SDBench from Microsoft Al

() MAI-DxO Internal Thinking

1. von Willebrand disease
2. Platelet quantitative/functional disorder

3. Factor XllI deficiency

Cost of diagnostic tests so far
$936
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MAI-DxO
($8k budget)
P

MAI-DxO
($4k budget) @

MAI-DXO @
($2k budget) £

MAI-DxO

* (questions only)

) MAI-DxO

A \
(Instant answer)

MAI-DxO
(unconstrained)

o

MAI-DxO
(ensemble)

PN
A4

4-sonnet

Company

P
@ Microsoft

$1000 $2000 $3000

$5000

$6000

Average Cost of Diagnostic Tests Per Case (USD)

$7000 $8000




MedGemma

Advanced Al Models for Medical
Text and Image Analysis

Powering the next generation of healthcare applications
with Google DeepMind's cutting-edge MedGemma Al
models for medical understanding.

& 2

Model Variants

4B

Multimodal Model

27B

Text-Only Model




MedGemma

Features

Powerful capabilities designed for
medical applications

MedGemma Model Variants

4B Multimodal Model
Processes both medical images and
text with 4 billion parameters, using a
SigLIP image encoder pre-trained on
de-identified medical data.

27B Text-Only Model
Optimized for deep medical text
comprehension and clinical
reasoning with 27 billion parameters.

Healthcare Application
Development

Build Al-based applications
that examine medical images,
generate reports, and triage
patients.

& Prompt

You are an expert radiologist. Please

succinctly describe the findings for the

above chest x-ray.

MedGer

The chest X-ray shows a large left
pneumothorax with a chest tube in place.
There is also a possible nodule in the right
upper lobe. The mediastinum is midline. The
heart size is normal. There is no evidence of
pulmonary edema.

Radiologist Impression

Moderately large left hydropneumothorax
(predominantly air-containing) with
incompletely expanded left lung. If persistent,

Use Cases for MedGemma

&
Medical Research and
Innovation

Accelerate research with open
access to advanced Al
through Hugging Face and

Clinical Support Roles

Enhance patient interviewing
and clinical decision support
for improved healthcare
efficiency.

Google Cloud.

2 Prompt

What do you think is the most likely condition
in this image? Keep your answer brief

Med

Based on the image, the most likely condition
is a basal cell carcinoma (BCC). The presence
of a pearly or waxy bump with visible blood
vessels is a classic sign.

& Prompt

What next steps would you suggest? keep your
answer brief

MedGernin
Consult a dermatologist for a definitive
diagnosis and treatment plan.

& Prompt

Describe this image and provide the most
likely condition. Keep your answer brief.

MedGen

The image shows a high-grade invasive
carcinoma with significant cellular atypia,
prominent nucleoli, and increased mitotic
activity. This indicates a malignant tumor with
aggressive growth.

Most likely diagnosis: High-grade invasive
carcinoma (the specific type would require
further information about the tissue origin).

consider ex vacuo pr rapped lung
condition. Multiple right lung nodules, highly
suspicious for metastases.

Dermatologist impression:
Suspicion of BCC

p
Invasive Ductal Carcinoma (Breast

Cancer)




MedGemma

Use Cases for MedGemma

&

Healthcare Application Medical Research and
Development Innovation

7

Clinical Support Roles

& Prompt

You are an expert radiologist.
succinctly describe the findings
above chest x-ray.

Enhance patient interviewing

Build Al-based applications
that examine medical images,
generate reports, and triage
patients.

& Prompt

You are an expert radiologist Please
succinctly describe the findings for the
above chest x-ray.

MedC

The chest X-ray shows a large left
pneumothorax with a chest tube in place.
There is also a possible nodule in the right
upper lobe. The mediastinum is midline. The
heart size is normal. There is no evidence of
pulmonary edema.

Radiologist Impression

large  left
(predominantly air-containing) with
incompletely expanded left lung. If persistent,

Accelerate research with open and clinical decision support

access to advanced Al
through Hugging Face and
Google Cloud.

2 Prompt

What do you think is the most likely condition
in this image? Keep your answer brief

Med(
Based on the image, the most likely condition
is a basal cell carcinoma (BCC). The presence
of a pearly or waxy bump with visible blood
vessels is a classic sign.

2 Prompt
What next steps would you suggest? keep your
answer brief

Med
Consult a dermatologist for a definitive
diagnosis and treatment plan.

for improved healthcare
efficiency.

2 Prompt

Describe this image and provide the most
likely condiition. Keep your answer brief.

MedG

The image shows a high-grade invasive
carcinoma with significant cellular  atypia,
prominent nucleoli, and increased mitotic
activity. This indicates a malignant tumor with
aggressive growth.

Most likely diagnosis: High-grade invasive
carcinoma (the specific type would require
further information about the tissue origin).

consider ex vacuo pped lung
condition. Multiple right lung nodules, highly
suspicious for metastases.

Dermatologist impression:
Suspicion of BCC

Invasive Ductal Carcinoma (Breast
Cancer)

The chest X-ray shows a large left
pneumothorax with a chest tube in place.
There is also a possible nodule in the right
upper lobe. The mediastinum is midline. The
heart size is normal. There is no evidence of
pulmonary edema.

Radiologist Impression

Moderately large left hydropneumothorax
(predominantly air-containing) with
incompletely expanded left lung. If persistent,
consider ex vacuo pneumothorax/trapped lung
condition. Multiple right lung nodules, highly
suspicious for metastases.




MedGemma

Use Cases for MedGemma

Healthcare Application
Development

Build Al-based applications
that examine medical images,
generate reports, and triage
patients.

& Prompt

You are an expert radiologist Please
succinctly describe the findings for the
above chest x-ray.

MedC

The chest X-ray shows a large left
pneumothorax with a chest tube in place.
There is also a possible nodule in the right
upper lobe. The mediastinum is midline. The
heart size is normal. There is no evidence of
pulmonary edema.

Radiologist Impression
large  left

(predominantly air-containing) with

incompletely expanded left lung. If persistent,

Medical Research and
Innovation

Accelerate research with open
access to advanced Al
through Hugging Face and
Google Cloud.

2 Prompt

What do you think is the most likely condition
in this image? Keep your answer brief

Med

Based on the image, the most likely condition
is a basal cell carcinoma (BCC). The presence
of a pearly or waxy bump with visible blood
vessels is a classic sign.

2 Prompt
What next steps would you suggest? keep your
answer brief

Med
Consult a dermatologist for a definitive
diagnosis and treatment plan.

Clinical Support Roles

Enhance patient interviewing
and clinical decision support
for improved healthcare
efficiency.

2 Prompt

Describe this image and provide the most
likely condiition. Keep your answer brief.

MedG

The image shows a high-grade invasive
carcinoma with significant cellular  atypia,
prominent nucleoli, and increased mitotic
activity. This indicates a malignant tumor with
aggressive growth.

Most likely diagnosis: High-grade invasive
carcinoma (the specific type would require
further information about the tissue origin).

consider ex vacuo pped lung
condition. Multiple right lung nodules, highly
suspicious for metastases.

Dermatologist impression:
Suspicion of BCC

Invasive Ductal Carcinoma (Breast
Cancer)

Z Prompt

What do you think is the most likely condition
in this image? Keep your answer brief

MedG

Based on the image, the most likely condition
is a basal cell carcinoma (BCC). The presence
of a pearly or waxy bump with visible blood
vessels is a classic sign.

& Prompt

What next steps would you suggest? keep your
answer brief

MedGernin
Consult a dermatologist for a definitive
diagnosis and treatment plan.

Dermatologist impression:
Suspicion of BCC




MedGemma

Use Cases for MedGemma

&

Healthcare Application Medical Research and
Development Innovation

Build Al-based applications Accelerate research with open
that examine medical images, access to advanced Al
generate reports, and triage through Hugging Face and
patients. Google Cloud.

2 Prompt 2 Prompt

You are an expert radiologist Please What do you think is the most likely condition
succinctly describe the findings for the in this image? Keep your answer brief
above chest x-ray.

Med
Med Based on the image, the most likely condition
is a basal cell carcinoma (BCC). The presence
of a pearly or waxy bump with visible blood
vessels is a classic sign.

The chest X-ray shows a large left

pneumothorax with a chest tube in place.

There is also a possible nodule in the right

upper lobe. The mediastinum is midiine. The

heart size is normal. There is no evidence of & Prompt

pulmonary edema. What next steps would you suggest? keep your
answer brief

Med
Consult a dermatologist for a definitive
Radiologist Impression diagnosis and treatment plan.

large  left
(predominantly air-containing) with
incompletely expanded left lung. If persistent,

7

Clinical Support Roles

for improved healthcare
efficiency.

2 Prompt

Describe this image and provide the most
likely condiition. Keep your answer brief.

MedG

The image shows a high-grade invasive
carcinoma with significant ~cellular ~atypia,
prominent nucleoli, and increased mitotic
activity. This indicates a malignant tumor with
aggressive growth.

Most likely diagnosis: High-grade invasive
carcinoma (the specific type would require
further information about the tissue origin).

consider ex vacuo pped lung
condition. Multiple right lung nodules, highly
suspicious for metastases.

Dermatologist impression:
Suspicion of BCC

Invasive Ductal Carcinoma (Breast
Cancer)

Enhance patient interviewing
and clinical decision support

Z Prompt

Describe this image and provide the most
likely condition. Keep your answer brief.

MedGen

The image shows a high-grade invasive
carcinoma with significant cellular atypia,
prominent nucleoli, and increased mitotic
activity. This indicates a malignant tumor with
aggressive growth.

Most likely diagnosis: High-grade invasive
carcinoma (the specific type would require
further information about the tissue origin).

Histopathologist impression:
Invasive Ductal Carcinoma (Breast
Cancer)

How to Use

Implementation auides a



How to Use

Implementation guides and adaptation methods

Access MedGemma Models

MedGemma models are accessible on platforms like Hugging Face, subject to the terms of use by the
Health Al Developer Foundations.

# Example Python code to load MedGemma model
from transformers import AutoTokenizer, AutoModelForCausallM

tokenizer = AutoTokenizer.from_pretrained("google/medgemma-4b-it")
model = AutoModelForCausallM.from_pretrained("google/medgemma—4b-it")

, Adaptation Methods

MedGemma

Prompt Engineering

Use few-shot examples and
break tasks into subtasks to
enhance performance.

Deployment Options

Choose the right deployment method based on your requirements:

Local Deployment

Run models locally for experimentation and

development purposes.

Fine-Tuning

Optimize using your own
medical data with resources
like GitHub notebooks.

Agentic Orchestration

Integrate with tools like web
search, FHIR generators,
and Gemini Live.

Cloud Deployment

Deploy as scalable HTTPS endpoints on

Vertex Al through Model Garden for
production-grade applications.




Data Searching
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Prepare Presentation



@y Copilot

Create a presentation about PI

29 /2000

Once you describe the presentation you'd like to create,
review Copilot's suggestions here.
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CHAMPS

Chulalongkorn Healthcare Advanced Multi-Profession Simulation Center
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2015 3 hours, one day session

Lecture Casel Case ll Casellll

©® © © ©
P separate day session

Shock
Simulation

Introduction to
Lecture Manikin orientation simulation

3 hours

Case | Case ll Case lll




ICU CHAMPS



Computer based Simulation

Enhancing learning through computer-based
simulation—accessible anytime, anywhere, with
reduced resource consumption, especially
manpower, and high-fidelity manikins

ICU
CHAMPS

Al Chat bot Engine

Scenario

Al chatbot engine as an ICU nurse, providing
patient care responses, facilitating information,
and engaging students in simulation scenarios

Visualized comprehensive assessment

Visualized comprehensive assessment: Analyzing
timing, question categories, keywords, and
completeness against the standard checkilist,
presented as an infographic




ICU
CHAMPS

Computer based
Simulation

scenario

1:49

total cost: 0

* ECG wanwilu Heart rate
+ anweu lu()dgasanu

* BT:bode temp (Unf 36.5-37.5)

ACTION

take med

cost: depend on action

picture: action 6

action 6
cost: 600

check tube length

cost: 0

picture: action 7

action 7

cost: 700

CHAT

adjust tube length

cost: 0

picture: action 8

action 8
cost: 800
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scenario

1:49

total cost: 0

* ECG Wwasuiilu Heart rate
« anueu lu()dgasauu

* BT:bode temp (Unf 36.5-37.5)

‘ The Patient Came To The Hospital With Symptoms Of

hing, Wheezing, And Fati .
Nores Coughing, Wheezing, And Fatigue e

Show me personal information &« "';

15:03 &

Chonnipa

‘ Name: Daniel Cisco

Age: 53
Gender: Male
Weight: 79 Kg.
Height: 180 Cm.

Nurse

15:03

Check Tube Check 02 Check Lung Check Stomach

> ¢
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tube depth

too deep?

lung sound
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| : Initial monitoring and brief history
A Airway

B : Breathing

C : Circulation

D : Disability

E : Exposure and environmental
control

O : Other
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SEQUENCE AND CHECKLIST

100
90
80
70
60
50
40
30
20
10

TIMELINE PROGRESS NOTE

(=)
age 65"

(=)

gender 5'5

(=)
tube depth ({lb

Proportion of treatment (%)

History Taking

Physical exam
and monitoring

Investigation

Management
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Plan
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Hadsansinas

Trachea Shift

wclan

Recent Procedure
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Asuan

IR
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dNHENSTEN 8D
viven

Rib Stepping

Check Tube Depth

Question
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wavne vy

a1 02 uazinals

heart rate tvils
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auainls

vioaninluns

il lnn
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Benefits of Al Integration
in Medical Training

Personalized Learning Experiences

Al enables personalized learning paths for medical trainees,
catering to individual needs and improving knowledge
retention.

Improved Assessment Mechanisms

Al enhances assessment methods, providing real-time
feedback to trainees and identifying areas for improvement.

Enhanced Realism in Simulations

Integrating Al into simulations increases realism, allowing
trainees to practice in lifelike scenarios and improving
clinical skills.
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