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e OUr goals of holding the workshop

1.Educational Objectives:

1. Goal: Increase participants' understanding of Al concepts and their applications in the
field of medical science.

2. Measurable Outcome: Participants should demonstrate improved knowledge of
fundamental Al principles and their relevance to medical science.

2.Application Awareness:

1. Goal: Familiarize participants with real-world applications of Al in various medical
domains, such as diagnostics, treatment planning, and healthcare management.

2. Measurable Outcome: Participants should be able to identify and discuss specific Al
applications in medical science.

3.Networking Opportunities:

1. Goal: Facilitate networking and collaboration among participants and experts in the Al
and medical science fields.

2. Measurable Outcome: Participants should establish new connections, exchange
iIdeas, and potentially explore collaboration opportunities.

15/5/2024 Khorrami.farid@gmail.com
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Definition:

Artificial Intelligence (Al) Is a branch of computer science that
focuses on the development of systems and algorithms

capable of performing tasks that typically require human
Intelligence.

15/5/2024 Khorrami.farid@gmail.com
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i History of Al:

1940s-1@
950s

1960s-1@®
970s
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Foundations of Al

In the 1940s, the first artificial
neurons were conceptualised. The
1950s introduced us to the Turing
Test and the term “Artificial
Intelligence.

Early Development

The 60s and 70s brought the birth
of ELIZA, simulating human
conversation, and Dendral, the first
expert system, showcasing the
early potentials of Al

Khorrami.farid@gmail.com
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1980s ‘ Al Winter &

Expert Systems

The 80s faced reduced Al funding
but saw the inaugural National
Conference on Al. The
backpropagation concept
rejuvenated neural networks.

19908 ‘ Revival &

Emergence of ML

The 90s witnessed IBM’s Deep Blue
defeating chess champion Garry
Kasparov and the inception of the
LOOM project, laying the foundations
for GenAl.

15/5/2024 Khorrami.farid@gmail.com
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2000s The Genesis of

Generative Al

Geoffrey Hinton propelled deep
learning into the limelight, steering
Al toward relentless growth and
innovation.

20103 ‘ Rise of Al

In 2011, IBM Watson won "Jeopardy!’,
highlighting Al's language skills. The
2010s marked major Al milestones,
including pioneering work in image
recognition and the birth of GANs in
2014, followed by OpenAl's founding in
2015.

15/5/2024 Khorrami.farid@gmail.com
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2020s

GenAl Reaches
New Horizons

At the start of this decade, we've seen
significant strides in GenAl, notably
with OpenAl's GPT-3 and DALL-E. 2023
welcomed advanced tools like
ChatGPT-4 and Google’s Bard,
alongside Microsoft's Bing Al,
enhancing accessibility and reliability
of information.

Khorrami.farid@gmail.com



Hype Cycle for Healthcare Data, Analytics and Al, 2023

Synthetic Data in HCLS

Large Language Models in HCLS
Lakehouse in HCLS

Data Literacy for HCLS

Adaptive D&A Governance in HCLS

Federated Machine Learning in HCLS
Health Equity Analytics

Data Fabric in HCLS

Al Engineering in HCLS

Citizen Data Science in HCLS
Emotion Al in HCLS

Data Sharing in HCLS

EXPECTATIONS

Healthcare Analytics
on FHIR

Research Environments

Next-Generation Healthcare

- Data Monetization in HCLS

ESG Measurement for HCLS
Social Determinants of Health Analytics

Graph Analytics in HCLS

Data Storytelling for HCLS

Health Data Curation and Enrichment

Consumer Journey
Analytics in HCLS

L_  Healthcare Consumer
Persuasion Analytics

Cloud Analytics for HCLS

Healthcare Consumer

Population Health
Management Solutions

Environmental, social

“1/

Architecture {

Advanced Analytics
Architecture for Providers

and corporate governance (ESG)

—

! Advanced Analytics

or Payers

Insight as a Service As of July 2023
a Innovation Peak of Inflated Trough of Slope of Plateau of
Trigger Expectations Disillusionment Enlightenment Productivity
TIME
Plateau willbereached: () <2yrs. () 2-5yrs. @ 5-10yrs. A >10yrs. & Obsolete before plateau
Healthcare and life science data and analytics (HCLS D&A) Gartner

15/5/2024
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Ability of a machine to imitate
intelligent human behavior

Application of Al that allows a
system to automatically learn and
improve from experience

Application of Machine Learning
that uses complex algorithms and
deep neural nets to train a model

15/5/2024 Khorrami.farid@gmail.com
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Supervised

Learning

Types of
Learning

Unsupervised
Learning

Classification Clustering

Khorrami.farid@gmail.com

Dimensionality
Reduction

Reinforcement
Learning
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WS Al Supervised Learning Examples:

Labeled Data

g 82 Machine
O O S {c})' ﬁ A Triangle

Labels —.> Eﬁ o O Circle
O O yd [

ML Model Predictions

Rectangle Circle

A O ANO

Triangle Hexagon
Test Data

e Classification: RF, DT, NB, etc
* Regression: Linear and Logistic regression

15/5/2024 Khorrami.farid@gmail.com
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sz Al Unsupervised Learning Examples:

Unlabelled Data Machine Results

O OO OO0
AN @ WA > ‘ OO0

2 90%)

 Clustering: (e.g., k-means clustering)
* Dimensionality Reduction: (e.g., PCA)

15/5/2024 Khorrami.farid@gmail.com



T
|5}
déf 599 “v:»g&,"é}é,% ;“a%; . .

i Reinforcement Learning:

Environment

State, Reward Action

15/5/2024 Khorrami.farid@gmail.com
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LLM tools buns

https://gemini.gcoogle.com/app/4a650914afaff625
nttps://geminiai.ai

https://gptdall.io/index.html
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(Mm The use of Al in the medical field

1. IBM Watson for Oncology:

Description: IBM Watson for Oncology uses natural language processing and machine learning to analyze
medical literature, clinical trial data, and patient records to assist oncologists in developing personalized
cancer treatment plans.

2. PathAl:

Description: PathAl employs deep learning algorithms to assist pathologists in diagnosing diseases from
g]edical images, particularly pathology slides. It helps improve accuracy and efficiency in pathology
lagnostics.

3. Aidoc:

Description: Aidoc is a radiology-focused Al tool that uses deep learning to analyze medical images,
including CT scans and MRIs. It helps radiologists identify abnormalities and prioritize critical cases for
faster diagnosis.

4. Tempus:

Description: Tempus utilizes Al and machine learning to analyze clinical and molecular data to assist
gn_cologls’gs r|]n making personalized treatment decisions. It aims to improve cancer care through data-
riven insights.

5. Google Health's DeepMind:

Description: Google Health's DeepMind has developed Al tools for various medical applications. For
example, its DeepMind Health platform has been used for tasks like predicting patient deterioration and
analyzing eye scans for early detection of diseases like diabetic retinopathy.

15/5/2024 Khorrami.farid@gmail.com
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’ Description: Butterfly iQ+ is an ultrasound device that incorporates Al to provide guidance during
the scanning process.

It offers advanced imaging capabilities and helps healthcare professionals in making more
accurate diagnoses.

2. Zebra Medical Vision:

Description: Zebra Medical Vision uses Al algorithms to analyze medical imaging data, including X-
rays and CT scans.

It assists in the early detection of diseases such as osteoporosis, liver diseases, and cardiovascular
issues.

3. Insilico Medicine:

Description: Insilico Medicine focuses on drug discovery using Al. The platform uses deep learning
to arp]a (yj/ze biological data and identify potential drug candidates more efficiently than traditional
methods.

4. IDx-DR:

Description: IDx-DR is an FDA-approved Al tool for the detection of diabetic retinopathy. It
analyzes retinal images to identify signs of the disease, helping to improve early diagnosis and
prevent vision loss.

5. Prognos:

Description: Prognos uses Al to analyze healthcare data, including lab results and diagnostic
information,. to predict disease outcomes and provide actionable insights for better patient
management

15/5/2024 Khorrami.farid@gmail.com



P
(2]
g, JE}ME)&%%%:

N Path Al

Al Product Menu (pathai.com)

Oncology

® AIM-PD-L1"

Detect and quantify PD-L1+ tumor

® pathExplore”

Al-powered panel of histopathology
features that spatially characterizes and immune cells. Available for

the tumor microenvironment. biopharma and lab research use.

Learn More - Learn More -
J -
, Inflammatory Bowel Disease
™
® AIM-HER2 Breast . ;
Cancer “ AIM-HI “ 1BD Explore
Ulcerative Colitis Al-powered panel of histopathology
Automated and reproducible digital Ak il rieidiie it features that spatially characterizes
HER2 scoring with explainable Al scoring, sub-category scoring, and the inflammatory microenvironment
heatmap visualizations. conversion to Robarts and Nancy N
scoring for uicerative colitis. Lonrn MOre. -+
Learn More -
Learn More -
15/5/2024 Khorrami.farid@gmail.com



https://www.pathai.com/ai-product-menu/

Kot Robustly Trained, Trustedby

PAMNGBIE = =000 Lk e s s W

>8.5 million >100K 150K+ 50+

pathologist annotations whole slide images WSIs analyzed to date scientific presentations and

publications

' | ' Head & Bladder

¢ Neck

. ° @ ‘ Available across 14 cancer
ovarian indications for scalable

. analysis across multiple
b 0 e fniony development programs

- PathExplore includes indication-specific features tailored to each
‘.. 0 g disease's unique tumor histology, as well as indication-agnostic
t°. 15/5/2024 Khorrami.farid@gmail.com

features that enable streamlined, pan-tumor analyses.
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Google Health's DeepMind

. AlphaFold Protein Structure Database (ebi.ac.uk)

https://deepmind.google/discover/blog/codoc-developing-reliable-ai-tools-for-healthcare/

Training process

{3

. &
m Predictive Al
wn confidence scores

Predictive —
® Al mode! >
E] Retrospactive _ Deferral
. é % clinician opinions “._ Almodel .
Medical cases o X
for training
doferral Al Clinical workflow
Clinician
i% better
Predictive Al |
is better
0

15/5/2024

__ Biopsy-proven
ground truth labels

New patient
X-ray image

Predictive Al confidence scores

Y

CoDoC system

Use predictive Al only

Al confidence

seores
—> P

Predictive
Al medel

Khorrami.farid@gmail.com

Deferral
Al model

Smaoothed advantage function

ACCEPT predictive Al's
diagnosis of no disease present

DEFER case to clinician

ACCEPT predictive Al's
diagnosis of disease present

L

Defer

Clinical diagnosis

Predictive Al model threshold
determined by Deferral Al model

&

Output

- Disease
present/absent

Disease
present/absent


https://www.alphafold.ebi.ac.uk/entry/A2N8Y6
https://deepmind.google/discover/blog/codoc-developing-reliable-ai-tools-for-healthcare/
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Machine learning softwares

IBM
SPSS MODELER
PERSONAL

T

TensorFlow

Azure Machine Learning APACHE
Google Cloud Al Platform o K

PyTorch

15/5/2024 Khorrami.farid@gmail.com



3]

wzien o Al tools for researchers

« Editor — InstaText | Write like a native speaker

e Article Rewriter Tool

e https://start.chatgot.io/

e https://www.deepl.com/write/write-mobile

« Al Essay Writer | Free Essay Generator (textero.ai)

« Paper Digest — Al-Powered Research Platform

e https://www.semanticscholar.org/

15/5/2024 Khorrami.farid@gmail.com


https://instatext.io/editor/?o=aa&v2=1&u=9172707557541&t=t
https://articlerewritertool.com/
https://start.chatgot.io/
https://www.deepl.com/write/write-mobile
https://textero.ai/
https://www.paperdigest.org/
https://www.semanticscholar.org/
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Selected Al-Based Literature Review Tools

. https://askyourpdf.com/tools/literature-review-writer
. https://tamu.libguides.com/c.php?g=1289555

15/5/2024 Khorrami.farid@gmail.com
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Thank You
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