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Intro

Application of Alin Clinical Trials

- Opening a New Horizon in Medical Innovation

@ You

Please create 10 subtitles that match the title “Application of Al in Clinical Trials”

ChatGPT

. "Al Integration: Revolutionizing the Landscape of Clinical Trials"

. "Enhancing Efficiency: The Strategic Application of Al in Clinical Trials"
. "Innovative Insights: How Al Transforms Clinical Trial Dynamics"

. "Optimizing Outcomes: The Role of Al in Precision Medicine Trials"
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2
3
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5. "Unveiling the Future{Opening a New Horizon in Medical Innovation")
6. "Data-Driven Trials: Unveiling the Power of Al in Research"

7. "Next-Gen Trial Management: Al's Impact on Clinical Research”

8. "Elevating Precision: Applications of Al in Clinical Trial Strategies”

9. "Strategic Innovations: Al's Influence on Healthcare Research”

10. "Navigating the Future: Al's Transformative Role in Clinical Trials"



1. Alin Clinical Trials




Digital Tech in Clinical Trials

= Developing new drugs takes a huge amount » The latest digital technologies are being
;...=; oftime and money... introduced to increasethe efficiency of
clinical trials, which account for the largest
?ff:;:i‘ portion
. ..... ; ( ——— ) Bringing a drug to market typically takes
o 10 to 12 years
. ; with several years apiece for R&D efforts Cloud-based Use of wearables
and clinical trials. data collections R\ 7\ for data collection
Gom A e >
The mean estimated cost $ 1 6 Apps for Patient Teleconsult
to bring a drug to market is ® adherence \;/ \l,l
oy i monitoring
billion
eConsent Electronic patient
Refernce: Starmind reported outcomes
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ChatGPT by OpenAl

» The mostrapidly growing digital
technology: Al(Artificial Intelligence)

» ChatGPT,agenerative Al developed by
i OpenAl, stands out

@0 enA.

Chatgpy

Generative Al refers to artificial intelligence

that creates results according to the request
when a personrequests to create something
through a specific input(prompt)

@ You

What is Generative Al?

ChatGPT

Generative Al refers to a class of artificial intelligence algorithms and models that are designed to
generate new content, often in the form of images, text, or other types of data. These models are
capable of learning patterns and structures from existing data and using that knowledge to create
new, similar content.

One prominent type of generative Al is Generative Adversarial Networks (GANs). GANs consist of
two neural networks, a generator, and a discriminator, which are trained simultaneously through
adversarial training. The generator creates new data instances, while the discriminator evaluates
them for authenticity. This process continues until the generator produces content that is
indistinguishable from real data.



ChatGPT by OpenAl

The number of subscribersreached 1 million within 5 days of launch, and the number of monthly
active users (MAU) exceeded 100 million within 2 months

CHATOFT STATISTICE

Time to reach 1 million users Change in ChatGPT website visits
since launch
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Hype Cycle for Life Science

» The suddenemergence of Peak of Inflated Expectations in the field of life sciences as well

Hype Cycle for Life Science Clinical Development, 2022

EXPECTATIONS

Digital Tr
Data Monetization in HCLS —|
Cell and Gene Therapy Platform

Digital Life Science Platform

Trial Simulation

fials

Al-Augmented Safety Vigilance
eSouve o )
RWE Analytics

Clinical Development
Hyperautomation

Alin Clinical Development
Wearable Devices for
Clinical Trials

Blockchain in Life Sciences
Clinical Trial Data
Transparency
Augmented Analytics
Digital Validation Tools
Genomics Medicine
Adaptive Trials

Accelerated Patient
Recruitment

RWD-Based Trials

Structured Content

and Component
Authoring

eTMF

EClinical Platforms
Clinical Trial

Resource Management

Scientific Literature’
Text Analytics

Precompetitive Alliances

Compliant GxP SaaSRegulated CSP
Cloud Services Risk-Based and Centralized
Semantic Knowledge Monitoring
Graph Tools
Innovation Peak of Inflated Trough of Slope of
Trigger E Disi Enlightenment
TIME
Plateau willbereached: O <2yrs. O 2-5yrs. @ 5-10yrs. A >10yrs. & Obsolete before plateau
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Hype Cycle for Life Science Clinical Development, 2023
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Opportunities for Alin Clinical Trials

: = Based on the strengths of Al, it is expected that it can be used throughout the clinical trial process
...~ area, including subjectrecruitment and consent, data capture, and safety confirmation

S~ | Oeporunities
ik Engagement & Recruitment  Multifaced engagement with potential participants likely to contribute
B informative data
" Consent Bidirectional, ongoing, informed consent process tailored to the participant
i in terms of delivery, language, cultural context, and understanding
Participant Management Customized study procedures, ongoing engagement with complete follow-
up
Data Capture and Curation Comprehensive data set describing all health domains of interest for every
participant
Outcomes and Safety Completely captured clinical and patient-reported outcome trajectories
Ascertainment
Data Analysis and Automated reporting integrated with interpretation based on all information
Reporting available globally

COUISC 10



2. Use cases of Al Application




Application Overview

» Engagement& Recruitment - Deep 6 Al

= Consent- GPTrial

» Participant Management - Nuance DAX

» Data Capture and Curation - Unlearn.Al

» Qutcomes and Safety Ascertainment - elluminate |Q
» Data Analysis and Reporting - Owkin Connect

D==P6 ~

= UNLEARN  fJlluminate

NL AMHCE

£J owkIN
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Deep 6 Al

Q

. .. . - A I m 0 d e IS tral ne d US i ng a = Q qubla < TRIAL: Enzalutamide Plus Leuprolide for Prostate Cancer Monicas, v 2
. ..... . Comblnation Of Open-source 5/5\5 Cohort: High-Risk Prostate Cancer Patients ENTER PROTOCOL TEXT ANALYZE CRITERIA REVIEW MATCHES
-+~ databases and real data from
S 276 42 17

Deep 6 partners use natural T

I . . d . f L — REFERAL | gruen conormions [ — oTHER MEDICATIONS lovsove
an g u ag e p ro C es SI n g to I e n tl y g3 717 0 10 Florian Scudese 9 Arthroplasty of knee
. . . & n 17117 0 10 Earl Yates 6 . .
clinicalterms and medical 8w | ow | o | 1 |mewem | 7
. . g a9 16/17 1 9 Morris Chapman 3 ADHD Apendectomy Atomoxetine

C O d es I n p atl e n t r e C O r d S o 2 16/17 1 7 Herbert Barber 9 Scleroderma, Asthia Singlulair, Hydrocartisone butyrate
§ 3 16/17 1 5 LaurenNorten 4 Incisionand drainage Oxaprozin, Celecoxib

= Generate list of candidates by e i . e L S e

Raphael Alcacer

3 10 Albert Meindi 7 Mole excision

analyzing medical records with Al Ga  wr s 1 e owee

. ; g 14/ 3 9 Etta Varelas 9 Cytoxan
(Trad itional: 12 peop lere gistere d g ww | s + | ravercen 5 Aoy Oersin
& 39 13/17 4 5 Talon Verhoeven 9 Hycamtin, Tylenol #3

Ove r 6 mo nthS 9 Dee 6 AI . 80 & n 13/17 4 3 Lisa Hendricks 8 Hypertension Spinal fusion Hydrocodone, Lisinoarl
p " & 33 12117 5 3 Donald Timor 9 Hyperlipidemia Zocor simvastatin)

I f . . T 1217 5 2 Liset Lopez 10 Schizophrenia Abilify

p e 0 p e O u nd I n m I nUte s) & 2 16/17 1 7 Herbert Barber 9 Scleroderma, Asthma Singlulair, Hydrocortisene butyrate
§ 30 16/17 1 5 Lauren Norton 4 Incision and drainage Oxaprozin, Celecoxib

ﬁ 33 15/17 2 3 Jake Taylor 8 Azithromycin

& 36 15/17 2 5 Raphael Alcacer 3 Asthma | Advir Diskus |
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GPTrial

= Performinquiry-based
clinical trial information
.+ searchusing GPT
Companiontechnology on
clinical trial open-source
data(ClinicalTrials.gov)

» Provides information by
understanding user query
sentences basedon LLM
(Large Language Model)

cdisc

ClinicalTrials

Specify what trials you are looking
for:

Condition or Disease

weight loss

Treament/interventio

ozempic

on City

Other terms

Status

RECRUITING x

Model

GPT

Find and Chat

-

The interventions studied in these trials are as follows:

1. Study 1: Semaglutide, 1.34 mg/mL, Placebo
2. Study 2: Semaglutide Injectable Product, Standard of care
3. Study 3: Semaglutide Pen Injector [Ozempic], Very-low Calorie Diet

4. Study 4: Semaglutide Pen Injector

what is the inclusion criteria for study id NCT04854083

The inclusion criteria for the study with the ID NCT04854083 are as follows:

1. Age > 18 years and < 65 years
2. BMI: 2 27 kg/m2

3. Type 2 Diabetes Mellitus (T2DM) with HbA1c 2 6.0% if on anti-diabetic medication or HbA1c 2 6.5% if non-

medicated
»

4. Participant is willing and able to give informed consent for participation in the study

Please note that these criteria are specific to this study. Other studies may have different inclusion criteria.
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Nuance DAX

= Aclinical document
creation automation app
developed by Nuance, a
Microsoft subsidiary, based
on OpenAl's GPT-4 model

= Based on the conversation
with the patient (Speechto
Text), adraft clinical
recordis automatically
created within seconds by
organizing unnecessary
content

cdisc

DAXis listening

nce recording Is ¢

1.Record
conversation

<
George Adams

HISTORY OF PRESENT ILLNESS

related to your liver but most likely related to your
bone health. We are going to check a few labs today
[patient] You are going to have them done today?
[doctor] Yes sir and we will send the results through
your patient portal unless something is way off, then
we will call you
[patient] Sounds good.
[doctor] Now as far as your breathing, | observed the
pursed lip breathing and your exhalation is low. |
think we should do a pulmonary function test to
further evaluate, and I will order that
[patient] Sounds like 1 am going to be busy getting
this all checked out
[doctor] Yes sir. Now you are due for your MMR and |
recommend you get the shingles vaccine. You have
complete you COVID-19. Now [ am going to have
you return in 1 year for your wellness visit. We will
see you back sooner if needed after I review all of
your labs and other studies. Do you have any
questions for me?
[patient] No doc. I think you covered it all
[doctor] Okay, the nurse will be back in to give you
the MMR today and the front desk will line up a time
to do the shingles vaccine next month.
[patient] Thank you doc, have a good day.
[doctor] Use my general physical exam template. For
respiratory notate pursed lip breathing, low

a2 2R =

2.Write
Clinical Notes

<
George Adams

HISTORY OF PRESENT ILLNESS

MEDICATIONS
He is currently taking Vitamin D 3 (50,000 IU on
Sundays and 2000 IU the other 6 days) and
dindamycin prior to dental procedures

IMMUNIZATIONS
He has received both doses of COVID-19 vaccine on
01/15/2021 and 02/05/2021

REVIEW OF SYSTEMS
A complete review of systems was performed, and
the pertinent positive and negative findings are as
noted in the HPL

PHYSICAL EXAM
Constitutional: Well developed and well nourished, in
no acute distress.
HEENT: Normocephalic, atraumatic. PERRL, EOML
Ears normal. Nose normal
Neck: Supple, nontender. No carotid bruits, no JVD,
no lymphadenopathy, trachea at midline.
Lungs: Clear to auscultation, nonlabored respiration
No wheezes, rales, or rhonchi. Pursed lip breathing,
low exhalation phase noted
Heart: Regular rate and rhythm. No murmur, gallop,
or rubs.

Soft, distended. Normal

3. Create a
Draft Clinical Record

15



;:-;;;;-ff Unlearn.Al

* : '+ = Design RCTs using Almodels learned
....:;  fromlarge-scale data(data on specific
. .+ diseases, how the disease progresses

. ...... . Treatment Control

...  throughtreatment, etc.)
®.0u% w Atthe firstvisit, a digital twin that replicates
;..  the unique characteristics of each clinical trial

- subjectis created through an Al modeland
health status is predicted overtime

» Subjects are randomly assignedto a L 4
treatment group or control group, and the % Digital twin % Digital twin
. . . O Control out
treatment effectis estimated by comparing A creTerieeme

Treatment effect

the previously derived digital twin information
with the clinical trial period

cdisc s



elluminate IQ

* = Utilize Al to detectabnormal dataand automate the datareview process (Al-Enabled data review
...  toensure dataintegrity)

= Quickly analyze massive amounts of clinical trial data to detecterrors, allowing researchers to focus
... onimportant data

_ _ _ Oty ojouts X
Lab and Vitals Tests Containing Anomalies [} X Anomalous Subjects [3 X AEs Containing Anomalies 3 X
Dom est Categon Test Type Unies # of Analyzed Subjec oc of Analyzed Measuroments # Anomalous Measurery AEDECOD Subject of Adverse Ever of Anomaious AE:
94 o9
feasurements Over Time X | |

Anomalous Shift Anomalous Adverse Univariate Outlier
in Labs Event Duration Detection

Central Statistical
Monitoring

cdisc ;



Owkin Connect

* Federated Learning software that

allows Al to be learned by multiple
researchinstitutes

= Machine learning technology that

allows you to train models on
multiple distributed servers without
the need to share sensitive data

. = |nstead of sharing patient data from

partner institutions, only Al
algorithms learned with large
amounts of data are used

cdisc

Aggregation

Bring data
to the model

Federated

Bring model
to the data
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3. Challenges and Considerations




ey Challenges to Overcome

¢ * |n May 2023, the World Health Organization(WHO) expressed its
positionthat LLM(Large Language Model) in the medical field has
various positive functions but requires strict verification and ‘
supervision.

- = The reasons why WHO requires strict caution when using LLMin

e the medical field include A the possibility of bias and error in World Health
i7"t thelearningdata, A the possibility of creating and Organization
disseminating falseinformationand misuse,and A the
possibility of leakage of sensitive health-related information
nature,, .
- = |nFebruary 2023, Nature also mentioned the risks of generative Al medlcme

contentin the medicalfield, pointing out that problems arise due to
the lack of accuracy of the generative model

cdisc 20



Challenge #1_Data Bias

= Al learned with biased data ultimately reduces the reliability and safety of the model

» Diagnose and correct problems in Al models with algorithms that measure Al bias, such as MS
‘Fairlearn’ and Google ‘What-if Tool’

cge  Searchword: “Professor”

5 Basy BEr @

G - aciz
M ) . R i
monwybaist [ albert olnstin ahvaro morte a5 SRR johany depp o pratasor crazy g

Fettyi
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" Challenge #2 Blackbox Model

: '+ = Al learns and finds patterns in vast amounts of data that cannot be compared to humans, but there
' iIs noway to know what processledto suchresults

" = The processcreated by Al through hundreds of millions of parameters and artificial neural network
i (ANN) exceedsthe scope of human understanding

» Beforeintroducing and utilizing artificial intelligence in sensitive and important fields such as
medicine, efforts are needed to utilize at leastsome explainable Al(Explainable Al) models.

P é =+ BlackBoxAl =% ..-
o a el

Inputs Model Outcomes

cdisc -



Challenge #3 _Privacy

» The data used for Al modeltraining includes confidential clinical trial informationsuch as

personal dataand druginformation, and carries the risk of legal issues if information is leaked

= |n March 23, Italy temporarily banned ChatGPT for using personal information in training data

country.

23



Regulatory Agency Response

ADMINISTRATION

U.S. FOOD & DRUG

“Goal of promoting equity when using
Al/ML technologies by preventing and
correctingdiscrimination”

« In May 23, a draft reporton drug development

using Al/ML was released

Expressing concerns about favoring certain
categories of people orusing opaque
algorithms

To prevent risks such as bias and inaccuracy in
Al algorithm training data, we emphasize
approachesto monitor and evaluatethem.

cdisc

0 EUROPEAN MEDICINES AGENCY
SCIENCE MEDICINES HEALTH

“Human-centered approach should
lead the developmentand deployment
of Al/ML technology”

= [n July 23, draft opinion paper on Al utilization

emphasizing ahuman-centered approach
was announced

= Mentioned that related risks should be

considered and systematically managed from

the beginning of developmentto disposal.

24



;:-;;;;-ff Closing Remarks

: v Theintegration of Al technology that goes beyond human limitations is expectedto open a new
&t horizonin medicalresearchand development

----- v" As the clinical stage is the process that takes the longesttime and costs the most, the
: : development of Al solutionsfor efficient clinical trials needs to be promoted and is expected to
o be usedin a variety of areas

-~ v Although there are concerns about the introduction of Al, it is becoming more important to prepare
countermeasuressuch asimproving dataquality,reducing bias,and relatedregulations and
guidelines

v' Collaboration betweenresearchers, clinicians,and regulators is essential to leverage the full
potential of Al in the clinical trial space.

cdisc s
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