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Clinical Trials

e Not only during development, But also after marketing
authorization

= Not only for marking approval, but also for generating additional
information

» Before marketing approval

= Confirm safety and efficacy of drug for marketing approval from
regulatory agencies

e After marketing approval

= Generate labeling information (additional information) for optimal
pharmacotherapy
e e.g. renal impairment, ethnicity, genetic polymorphism

» Generate safety/efficacy information of other indications




Clinical Trials

Growth in Clinical Trials

n

Growth in
Biopharmaceutical
industry

* Improvement of domestic drug
development

e Investment from global pharma
companies

e Promotion/creation of
employment (e.g. research
coordinator)
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Improvement of
Public health

* Earlier access to new treatments

* Availability for precision
medicine

e Fostering Healthcare
professionals
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Clinical Trials in Korea

e The number of clinical trials approved by MFDS
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Clinical Trials at SNUH

e The number of clinical trials at SNUH approved by MFDS
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How has SNUH grown clinical trials?
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Industry

Technology




Government Initiatives

e Korea National Enterprise for Clinical Trials (KoNECT)

= A non-profit organization funded by MOHW (Ministry of Health and
Welfare) to advance and to promote the country's clinical trial
capabilities

= Established in 2007

* National program for establishment of clinical trials centers at
academic institutions by KONECT
= Facilities and equipment
= Human resources
= Operational systems

https://www.konect.or.kr

Government Initiatives
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Regional Clinical Trial Center Program

e Regional Clinical Trial Center Program (2004~ 2014)
= Designate 15 institutions as ‘Regional Clinical Trial Center’

e 8 centers in Seoul metropolitan are & 7 centers in other regions

= Support 4 million USD/center/5 years with hospital matching

Clinical Trial Global Centers of Excellence Program

e Clinical Trial Global Centers of Excellence Program (2014~2019)
= Designate 5 Consortia as ‘Global Clinical Trial Center’
= Support 45 million USD to 5 Consortia




Clinical Trial Global Centers of Excellence Program

* Clinical Trial Global Centers of Excellence Program (2014~2019)
= Each consortium specializes in strengths
* e.g. SNUH consortium -> Early phase clinical trials

Tech-convergence Clinical Trial Network

* Tech-convergence Clinical Trial Network (2019~2022)
= A pilot program for SMART Clinical Trial Center Program
= Focus on clinical trial technology using ICT
e CTMS (Clinical Trial Management System)
* e-consent
e EDC - bed-side data capture
* Mobile application for PRO
* Wearable ECG




Clinical Trial Management System (CTMS)

e Background

Systematic Clinical Trials
Management

Efficiency through
ICT Utilization

Multi-organization
interworking

Basic Infrastructure for
Smart Clinical Trials

&
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Biopharma Industry

CTMS

e Development History




CTMS

e Architecture

CTMS

e Study schedule and Process management

< Early phase studies >

< Late phase studies >




CTMS

e Sample(specimen) management
= CTMS + Mobile application

Scan subject wristband label

Scan label on sample tube

CTMS

e Special functions for oncology studies




CTMS

* Workload management
= Development of scorecard for each task

CTMS

e Document (SOP, Protocol...) management




CTMS

e Archiving room management

eConsent System

e Blockchain-based Dynamic Consent
= |nteractive e-consent platform + Blockchain-based archiving system




Remote Patient Monitoring System

e Monitoring with Wearable/Mobile devices
= Continuous cardiovascular safety monitoring & data collection

Strong impact of COVID-19 on Clinical Trials

e Impact of COVID-19 on
clinical trials

= More than 60% of clinical trial
milestones

were affected

= 52% of clinical trials were
suspended

= Clinical trial monitoring was
virtually impossible

* Increased need for non-face-
to-face clinical trial methods
= Remote monitoring

= Telemedicine

= Direct-to-patient shipping (IPs,
study materials)

Jeon et al., J Korean Med Sci. 2020 Sep 14;35(36):€329.




Global Trend in DCTs

* Relatively less active in DCTs compared to Western countries

*Per of trials involving DCT el

in single-center trials *Per

of trials involving DCT el

in multi-center trials

ClinicalTrialsArena Analysis. (https://www.clinicaltrialsarena.com/analysis/dct-adoption-tracker-who-and-what-is-at-the-crest-of-the-trial-decentralisation-wave/#)

Government Initiatives
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SmartTech Clinical Research Center Program

* SmartTech Clinical Research Center Program (2023~2027)

= Support new drug development through cross-national research
projects on the development of innovative technologies for clinical
trials

= DCT / Digital therapeutics / Innovative drug development / RWE
= 20 million USD/year for 5 years

SmartTech Clinical Research Center Program

* SmartTech Clinical Research Center Program (2023~2027)

PJT1. DCT Technologies

¢ Development of the nationwide decentralized clinical trial technologies including
remote monitoring platform

PJT2. Digital Therapeutics

e Development of Clinical Trial Technology for DTx for Neuropsychiatric and Physical
Disease

PJT3. Advanced Regenerative Medicine and Advanced Biological Products

¢ Development of technologies regarding early clinical trials in the field of advanced
biotechnology

mmmmm PJT4. Data Standardization and Implementation

¢ Development of data-based clinical trial design platform through CDMCDISC-based
model




Decentralized Clinical Trials (DCTs)

e Centralized -> Decentralized

Centralized clinical trial Decentralized clinical trial
(Traditional) (Innovative)

- Locality: less operational dependency
on specific sites

- Methods: less dependency on data
collection via intermediaries

DCTs

e Locality
= Remote trials / Direct-to-patient trials / Patient-centric trials

* Methods

= Virtual clinical trials / Digital clinical trials / Smart clinical trials
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Khozin and Koravos, Clin Pharmacol Ther. 2019 Jul;106(1):25-27.




Components of DCT

e \Web-based recruitment

Electronic consents

Direct-to-patient shipping

Telemedicine

Digital data collection tools

Electronic data capture

Remote trial/data monitoring

Local labs

Home visits

Core components for DCTs

e |ICT infrastructure

Early technology development & adoption of hospitals and
research staffs

Privacy (personal health information) protection

Regulatory barriers

Advocacy groups’ interest

e Cost-effectiveness




ICT infrastructure at SNUH

e Clinical Data Warehouse (CDW)

= SUPREME: Seoul National University Hospital Patients Research
EnvironMEnt

= Use RWD/RWE for various research

ICT infrastructure at SNUH

e Use CDW

= For feasibility assessment of clinical trials
= For single-arm trial (Historical control / Synthetic control)

<+ Search in SUPREME ¢ Result of feasibility

easibility conditions patient
number

Patients with Type 2 DM and Heart failure whose plasma B-type natrire 137
tic peptide (BNP) > 150 pg/ml or NT-terminal (NT-proBNP) > 600 pg/

mi

(Ejection fraction £ 40% was not screened)

Include patients who received Angiotensin Converting Enzyme inhibitor 52

ic for at least 4 weeks

l (ACE-i), or Angiotensin Receptor Blocker (ARB), beta-blocker, and diuret

Exclude patients whose FPG > 15.0 mmol/L (> 270 mg/dL) 52

Exclude patients with diabetic ketoacidosis, nonketotic hyperosmolar co 47
ma, hypoglycemia, stroke, hypotension, chranic pancreatitis, inflammato
ry bowel disease

Exclude patients with severe renal disease as defined by eGFR <30 ml/ 41
min/1.73 m2

Exclude patients whose ALT or AST >2 times the upper limit of ULN or 7
Total bilirubin > 1.5 times the NLN or Amylase and/or lipase > 3 times
the ULN




Early technology development & adoption at SNUH

e Key point of early technology development
= Governance + Open mind + Scientific interest

e Experience of Syapse (Amazon AWS Cloud Seoul Region)

Privacy Protection at SNUH

* High level security system

® Annual audit & inspection by government (Ministry of education,
National Intelligence Service...)

e Data Review Board (DRB)

https://towardsdatascience.com/go-secure-yourself-data-protection-and-data-security-for-digital-health-192f886bb 145




Regulatory barriers

 Relatively slow change of regulations compared to technical
advancement

= e.g. Home nursing in Korean regulation

* Nurses who provide home nursing must be professional home nurses in
accordance with the “Rules on Recognition of Professional Nurse
Qualifications”

e The professional nurse training course is conducted by a professional
nurse training institution designated by the Minister of Health and
Welfare, and the training period is at least 2 years.

* Those who can apply for a professional nurse training course must have at
least 3 years of practical experience as a nurse within 10 years prior to
receiving training.

Regulatory barriers

e Safety concerns

Efficiency




Advocacy groups’ interest

e Medical specialist’s society
= Doctors, Nurses, Pharmacists

e Patients’ organization

e |CT companies association

Cost-effectiveness

* |s DCT really cost-effective?




DCTs in Korea

* Collaboration among government, academia & industry

* Two-track approach
= Technological advancement & implementation
e DECNT Initiative (2023"~)
* Lead by Ministry of Health & Welfare (KoNECT)

= Regulatory Innovation

* ARICTT (Advanced Regulatory Innovation for Clinical Trials Transformation)
Program (2022~2024)

* Lead by Ministry of Food and Drug Safety (+ Ministry of Health & Welfare)

DECENT Initiative

* DECENT(Development of the nationwide dEcentralized Clinical
trial tEchnologies including remote moNitoring plaTform)

«y e .
Initiatives
Drug seff-administration
CHA
([

Medical
PRO platform @ Remote monitoring
o

Central lab center
([ ]
. [
B

e-consent




DECENT Initiative

e Development of the institution’s own DCT platform

= Clinical Trial Data Warehouse (CTDW) + Remote data monitoring
system

DECENT Initiative

e Clinical Trial Data Warehouse (CTDW)
= Data from participants ONLY
= Data is transferred from CDW by CTMS’ call




DECENT Initiative

e Clinical Trial Data Warehouse (CTDW)

DECENT Initiative

e Clinical Trial Data Warehouse (CTDW)




ICT system for Clinical Trials at SNUH

e CTMS + CTDW

Thank you




