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PharmaTrain Syllabus Revision Project (SRP)

» AN To revise Prarmalrain Syllabus for Pharmaceutical Medicing /
Nedicines Development Science V1.0 (2/2010)

> Sponsors: IFAPP, FPY, PTF. SRP Project Centre: FPM

b Revised Syllabus V2.0 2018 availble: 22 December 2017

b Roll-out revised Phamalvain Syilabus Y2.0 2018 from 1 January, 2018

Project summary
b Project Timetine: 4 hov'16 to 31 Dec 17
b Subemission of draft revisions: 30 Jun'17
» Completion of Syilabus coordination: 31 Aug'1T
b Review and reconciliation: 30 Nov'17
b Revised Syllabus V2.0 available: 22 December 2017

EA.E.®.l.
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PharmaTrain's Activities

The SMD Progrsmims has Dean schiavad with, gresl succsss in taly

Mastering Medicine Development

Pharma Traun s implementing relinble standards for high-guaity posigraduse educabon and traming in Medicines Development, Traimng Centres
which offer Diploms Courses, Maater Programmes as well as CPO Modules and training courses under the Pharma Trein brand share the high

PharmaTramn standarcds and undergo quality sssssosmeants
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History

o 2223 i
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initiative

PharmaTrain

MASTERING MEDMCINES DEVELOPMENT
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[NTooypAuUUATA KAl EKTTAISEVLTIKO
KevIpa PharmaTrain

Masters / Diploma List

Course Name

CEMDC Coaperative European Medicines
Development Course (2017-201%9)

Diploma of Advanced Studies in Fharmaceutical
Medicine

Drug Development Science MSsc/PgDip/PgCert

Eu2F Master Degree in Pharmacovigiiance and
Pharmacoepidemiology

Master in Preclinical and Clinical Research and
Development of Drugs

Master of Advanced Studies In Medicines
Development (MMD)

Master of Sclence in Clinical Research
MSc Pharmaceutical Medicine

MSc Pharmaceutical Medicine

MSc Preclinical and Clinical Drug Development
Sclentific, Regulatory and Ethical Aspects

Pharmaceutical Medicine MSc, PgDip

Post-Graduate Programme In Pharmaceutical
Medicine & Medicines Development Sclences

BM MMZX EKMNA AoiuwEioloyia

Course Provider

CEMDC, Semmelwels University
Lniversity of Basel - European Center of
Pharmaceulical Medicine (ECFM)
King's College London

EuzP

uUniversity of Milano Bicocca

University of Basel - European Center of
Pharmaceutical Medicine (ECPM)
Donau-Universitat Krems

University Claude Bernard Lyon, Eudipharm
University of Dulsburg-Essen

Catholic University Medical School, Rome

Trinity College Dublin

Free University of Brussels (ULB), PHARMED

PharmaTrain Recognition

Centre of Excellence

Centre of Excellence

Centre of Excellence

PhamaTran Centre

Centre of Excellence

2 of Excellence

of Excellence

e of Excellence

of Excellence

e of Excellence

Centre of Excellence

Centre of Excellence

Country

Hungary

Switzeriand

United Kingdom

Waorld Wide (Distance Learming)

naly

Switzerianad

Austrna
France
Germany

Italy

Ireland

Belgium
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Pharma Train IFAPP Webinar: 27 October, 2022

MASTERING MEDICINES DEVELOPMENT

B\

9-5',

Objectives and Achievements of the
IFAPP - PharmaTrain Collaboration

IFAPP and PharmaTrain — A successful collaboration on quality in education in
pharmaceutical medicine



The IMI Project «PharmaTrain» Consortium

» EFCPM = European Federation of Course Providers In
Pharmaceutical Medicine (most of the European universities offering
Pharmaceutical Medicine Diploma or Master Courses), WaS later renamed
to “PharmaTrain Federation”

> |IFAPP

» Additional universities like Copenhagen, Freiburg,
Strasbourg, etc.

» Learned societies like EUFEPS, Faculty of Pharmaceutical
Medicine, EFGCP, DIA, EORTC, etc.

» 15 pharmaceutical companies
PharmaTrain

MASTERING MEDICINES DEVELOPMENT

PharmaTrain-Klingmann



From Syllabus Topics to Modular Content
Learning Outcomes and Competencies

covering the entire medicines development process

¥

180 topics

\ ¢

14 Syllabus Sections

\ ¢

6-12 module programmes (taught at master level)

\ 4

6-10 Learning outcomes per module towards
Diploma/Master degree (academic)

towards a set of cognitive competencies required

for Specialist title (vocational) PharmaTrain

MASTERING MEDICINES DEVELOPMENT

PharmaTrain-Klingmann



PharmaTrain Modular Product Portfolio

More than 200 Modules from European and Global Partners build the integrated
programmes and can be used a la carte:
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PharmaTrain Quality Criteria for Courses

A formalised and transparent QA/QC policy

1 University accreditation OR a suitable system for approving, monitoring and
reviewing the training offered

2 A system for ensuring quality of teaching staff
3 Regular review of the QA/QC processes

A set of documented criteria for individual modules,

courses or course programmes

Defined and transparent admission criteria

A predefined set of teaching objectives, leading to defined learning outcomes
Adequate facilities, infrastructure, leadership and competences

Assessment of the trainees' achievement according to the learning outcomes
A system for collecting, assessing and addressing feedback

Adaequate reference materials

© 00 N O O b

PharmaTrain
MASTERING MEDICINES DEVELOPMENT

PharmaTrain-Klingmann



PharmaTrain Centre Assessment Process

Recognition request by the centre
Preparation of documents and questionnaires

Nomination of 3 assessors
Preparation of the assessment visit

Assessment on-site or virtual
(1-2 assessors)

Assessment report with recommendation
Approval by the Executive Board PTF

PharmaTrain PharmaTrain
MASTERING MEDICINES DEVELOPMENT MASTERING MEDICINES DEVELOPMENT
CENTRE RECOGNITION CENTRE OF EXCELLENCE

PharmaTrain

MASTERING MEDICINES DEVELOPMENT

PharmaTrain-Klingmann



PharmaTrain Recognition

PharmaTrain Centers of Excellence

University-based courses in pharmaceutical medicine fulfilling the PharmaTrain
Centre of Excellence Recognition requirements

PharmaTrain Centers

Diploma and master programmes as well as large training organisations covering
topics of the PharmaTrain Syllabus and fulfilling the PharmaTrain Centre
Recognition requirements

PharmaTrain Courses

Individual “short” courses of at least 8 hours duration covering a PharmaTrain
Syllabus topic and fulfilling the PharmaTrain Course Recognition requirements

PharmaTrain

MASTERING MEDICINES DEVELOPMENT

PharmaTrain-Klingmann



PharmaTrain Federation’s and IFAPP’s Global Role

Creation of a global quality environment in pharmaceutical
medicine and clinical research through

» Training of different stakeholders in medicines development
v" Physicians’ specialisation in pharmaceutical medicine
v" MD/Non-MD “Specialist in pharmaceutical medicine”
v" “University Professional in Clinical Trial Practices”
v

Responsibility-adapted training of investigators

» Growing the course quality recognition environment
“‘PharmaTrain Course Recognition”

» Enabling the competence of professionals working in
pharmaceutical medicine / medicines development

PharmaTrain

MASTERING MEDICINES DEVELOPMENT

PharmaTrain-Klingmann



ErmayyeAuatikn otadiodpouia otnv
KAIVIKA ‘Epgvuva

Life Science Career Tips Tips for PhD students & Poatdacs

Why Clinical Research is a Hot Career Choice
For 2021 and Beyond

Oct 10, 2020 ~ 0

Imagine waking up to the news that the vaccine you relentlessly worked upon has saved milllons
of lives across the globe! Clinical research is one of the noblest fields that attempt to improve the

quality of life! It iInvolves translating basic and advanced research involving human subjects into

a fast pace, there Is a huge demand for proficlent clinical research professionals. Let us look at

what clinical research has to offer us in the near future!

https://www.enago.com/academy/clinical-research-hot-career-2021-
beyond/2utm_source=emailer&utm_medium=email&utm_campaign=news_061020

BM MMZX EKMNA AoiuwEioloyia 9/12/2022



NIH Core competencies for
Clinical Research

SCIENTIFIC
CONCEPTS AND
RESEARCH DESIGN

. ]
= \ / -
—s CLI Contes Jor Leading Amplifying research impact
v \ Innovation & Collaboration P rfy g P

0

COMMUNICATION

AND
TEAMWORK

« Core competencies for Clinical and Translational Research
« Special Interest Competencies which include competencies for:

DEVELOPMENT
Competency Domalns for the AND REGULATION

(linical Research Professional

o Pediatric Translational Research LEADERSHIP AND
. ; . PROFESSIONALISM
> Special Considerations for T1 Research -
o Academia-Industry Drug Development %:zst’:nons
> Medical Device Innovation & Technology Transfer 6 MAKAGEMENT '

AND INFORMATICS

https://clic-
BM NME EKNA Aowcofiodoyia ctsa.org/education/competencies
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H Baoikn KATAETION TV KAIVIKGWV

cpevvnTwy 6/2014

Encompasses all elements ol
commumication within the site and between
the site and sponsor, CRO and regutators

Encompasses knowledge of scientific
concepts related to the design and analysss |

Understanding of teamwork skills chrical trials
necessary for conduching a chnical tral
Scientific
Communication Concepts and
and Teamwork Research
Design Encompasses care of
Encompasses (he principles patients, aspects of human
and practice of leadership and subject protection and
professionaksm in clinical and Ethical and safety in the conduct of a
S Leadersh Participant Safety c g
research Professionalism betate it chnical tnal
Encompasses howdatais | Data Management Medicines
acquired and managed dunng a and Informatics Development and
chincal tnal, ncluding sowrce Regulation Encompasses knowledge of
data, data entry, quenies, quality how drugs are developed
control, and correction and the and regulated

concept of a locked database

Encompasses content requred at the sde
leved 10 run 3 study (nancial and personnel
aspects) Includes ste and study operations

(not encompassing regulatory / GCPs)

BM MMZX EKMNA AoiuwEioloyia

Clinical Trials
Study and Site Operati
SRS (GCP’s)
Encompasses study management and GCP
complance, safety management (AE
wentification and reporting, post market
surveillance and PV) and handing of
[ investigatbonal product

Joint Task Force for Clinical Trial Competency

MULTI-REGIONAL
CLINICAL TRIALS

THE MRCT CENTER of
BRIGHAM AND WOMEN'S HOSPITAL
and HARVARD

VID

https://mrctcenter.org/clinical-trial- 9/12/2022 7

competency/



ATOUIKN AVTIANWN €QELVNTIKWYV
IKOVOTATWV AVA TOUED

TABLE 1: Self-Perceived Level of Competence in JTF Domains by Role

Domains (ompetence/Role (mean value)
DM RA CRC/CRN (RA RM/PM PI/CoPI
(n=47) (n=290) (n=559) (n=177) (n=357) (n=1354)
Scientific Concepts and Research Design 03 0.3 03 04 04 0.8
Ethical and Participant Safety Considerations 04 0.7 0.7 0.7 0.7 0.8
Medicines Development and Regulation 0.3 0.5 04 0.5 0.5 0.5
Clinical Trials Operations 04 0.6 0.6 0.8 0.7 0.8
Study and Site Management 03 0.4 0.5 0.6 0.7 0.7
Data Management and Informatics 0.7 0.4 0.6 0.7 0.6 0.7
Leadership and Professionalism 04 0.5 0.6 0.6 0.7 0.8
Communication and Teamwork 0.5 0.5 0.6 0.6 0.6 0.8
Note: ANOVA p<0.0001 between roles across all domains at 5% significance. Shaded area = 0.6, “competent.” 122022

BM MMI EKNA Aoiuw§ioloyia




EutTeipia emMoTNUOVRY XOPNYWY

Level of experience in functional areas

CO/DM RA/SA Other Overall
Management

(n=680)
100%

iy 70 24
80%
70%
60%
50%
40%
30%

mover 10 years mG6-9 years 0-5 years

FIGURE 1 | Level of expearience in functional areas. clinical rasaarch (CH), clinical opearation and data mar
SA), medical affairs and business development (MABD)

Front. Pharmacol., 05 March 2019

BM MMZX EKMNA AoiuwEioloyia 9/12/2022

| https://doi.org/10.3389/fphar.2019.00188

wmgement (CO DM), regulatory aftairs and safety affairs (RA



https://doi.org/10.3389/fphar.2019.00188
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EKTTQISELTIKEC AVAYKEC ETTIOTNUOVRYV

Xopnywy

Overall responses by domain
(nw680) Competence Level AwB80) Significance to position Aw680 Training needs
1004 10( 1009
Q0= Q0" L
) 159
198 179
o8 . 210 207 208 g
349
709 43 0 a07 401 709 418 422 =
0% 530 516 528 sov e 506
0% )
10
0%
20 y
10 150 164 H
0"
v bel A ‘9
f&“f&“d“eo“a“‘ «* o“f°°.s“°°° rd f ff'
) oo"ooo"oo" oo"o
o Compatent(4-5) Less than Competent(1-3 8 Significant(4.5) 58 than Significant( 1-3) -l N(
FIGURE 2 | Overall responses by domain, Domain-1; Discovery of Medicines and Early Developmaent, Domain-2: Clinical Davelopmeant and Cinical Trials, Domain-3
Medicines Regulation, Domain-4: Drug Satety Survalllance, Domain-5: Ethics and Subject F action, Domain-6: Healthcare Markatplace, Domain-7
Communication anc Managemeant

Front. Pharmacol., 05 March 2019
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https://doi.org/10.3389/fphar.2019.00188

Average self-assessed competency 22
rating by role and by domain

Role Number of
respondents

Scientific Ethical and
concepts safety

and considerations
research

design

Investigational Clinical Study DataMgt  Leadershipand Communications

product study and and professionalism  and teamwork
development and operations  site informatics
regulation Mgt

Requlatory affawrs 46
professional (49

Average of all roles 661

Therapeutic Innovation &regulatory Science (2022) 56:607-615
https://link.springer.com/article/10.1007/543441-022-00395-z

BM MMZX EKMNA AoiuwEioloyia
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Average self-assessed competency 23
rating by experience &professional

certification

Self-assessed competency Self-assessed competency by
rating by experience professional certification

Vosel  Nambeo! Sk Hidnd el ool Swhaise b lsbotpad Gomaiafes Nmbeol Sffc Hicled meciphd Ol Smiwe bt leesipnd Gomnotn
B s S e, (s e e momit o #Ry e A0 st mwew s el
ik m‘mm s ol omimie dslpretad qedn "
iy f it thaais

Therapeutic Innovation &regulatory Science (2022) 56:607-615
https://link.springer.com/article/10.1007/543441-022-00395-z
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HIMA ev&eIKTIKO TTOOYOAUATA

EKTTAISELONC KAIVIKQV £€PELVNTWV

Sample online offerings:

Northwestern University. Clinical and Translational Sciences Institute Introduction to Clinical
Research Online Modules

University of Washington. Institute of Translational Health Sciences (ITHS). Self-Directed Learning
Center

Office of Research Integrity: The Lab, The Research Clinic
NIH: Teaching the Responsible Conduct of Research
ACRP: GCP—An introduction to ICH GCP Guidelines

Collaborative Institutional Training Initiative (CITI): Populations in Research Requiring Additional
Consideration

UC Davis: Strengthening Provider Patient Communication Skills in Clinical Trials.

Tufts University Center for the Study of Drug Development

BM MMZX EKMNA AoiuwEioloyia 9/12/2022
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Swiss Clinical Trials Organization

Tools for academic researchers

Q

Tools SCTO Platforms Publications About us

........

Every clinical research project comes with
its own set of considerations. Having the
right tools at hand is crucial for its
success.

Welcome to the Tools & Resources website for clinical research professionals. .

PrREn- Lo semphe cas

N2
https://www.sctoplatforms.ch/

BM MMZX EKMNA AoiuwEioloyia 9/12/2022



A1 BIOL EKTTAIGELON ELELVNTWV

) » Sabbatical
Rule of 70:20:10

70' - EXPERIENCE

Expeniential Leaming

New and Challenging Experiences
Helping Workers Solve Problems
Reflective Practics

‘20’ - EXPOSURE
Social Leaming

.o Communities, Networks and Sharing
. Caaching and Mentoring
' e
o |
o 10’ EDUCATION
Leal’n L.. Formal Learning

Structured Courses
and Programs

BM MMZX EKMNA AoiuwEioloyia

Exchange program

e Collaborative projects

9/12/2022




BASIC RESEARCH AND
PHASE | BASED ON A

Case Study BIOLOGIC PLAUSIBLE

HYPOTHESIS
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Repurposing of UDSA case study for Covid-19

All good science starts with a biologically plausible hypothesis. In this case, the
authors recognized that SARS-CoV-2, in all its variants, requires the presence
of the ACE2 receptor on the surface of cells to bind.

Envelope

Envelope
protein (E)

Spike protein (S)

~_Membrane
protein (M)

receptor Z ’- RNA

TMPRSS2 protease

B \ Gollmembrane

Medscape




The authors first showed that the
controlling transcription factor known

as the farnesoid X receptor, or FXR The red staining here is spike
affects ACE2 expression. Reducing the protfein; you can see that it is
binding of FXR should therefore reduce markedly lower in the cells
ACE?2 expression exposed to UDCA (rlghT COlUmn).

FXR activation

Y @

! ACE2 |
- i

FXR inhibition

)

@Mcez —




ACE2 expression

Nasal turbinates

0.00 P=0,013

They also showed that mice and
hamsters treated with UDCA had lower
levels of ACE2 in their nasal passages
and lung.

Fold change over housekeeping gene

0.0000
Bl No UDCA

Bl upca




The authors were able to show that ACE2 levels went down in the exposed
lung. And, importantly, when samples of fissue from both lungs were
exposed to SARS-CoV-2, the lung tissue exposed to UDCA had lower levels
of viral infection.

ACE2 expression

A Nasal turbinates
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Eight human volunteers were recruited to take UDCA for 5 days.
ACE2 levels in the nasal passages went down over the course of
treatment. They confirmed those results from a proteomics
dataset with several hundred people who had received UDCA
for clinical reasons. Treated individuals had lower ACE2 levels.
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UDCA CASE STUDY CREDITS:

IMAGE 1: INNOVATIVE GENOMICS
IMAGE 2: NATURE

IMAGE 3: NATURE

IMAGE 4: NATURE

IMAGE 5: NATURE

IMAGE 6: F. PERRY WILSON, MD, MSCE
IMAGE 7: NATURE

IMAGE 8: NATURE
MEDSCAPE © 2022 WEBMD, LLC

ANY VIEWS EXPRESSED ABOVE ARE THE AUTHOR'S OWN
AND DO NOT NECESSARILY REFLECT THE VIEWS OF
WEBMD OR MEDSCAPE.

CITE THIS: F. PERRY WILSON. HOW A CHEAP LIVER DRUG
MAY BE THE KEY TO PREVENTING COVID - MEDSCAPE -
DEC 05, 2022

W
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The Changing Face of Innovation : 215t century
model

Advanced engineer materials and genetic
engineer technologies

e.g. nhanotechnology, fissue engineering ,CRISPR

Advanced therapies platforms
e.g. gene , CAR-T therapies, AntiSO, siRNAs

Data science and digital technologies and
Medicine
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Pre-clinical Phase 1-3 A Phase 4
pproval
* research ¥ clinical stodios ! clinical studies

Accelerated assessment
PRIME

Priority Review*
Fast track /
Breakthrough Therapy

| RMAT designations Fast track procedure

FDA
EMA

Swissmedic ~ Parallel review initiatives:
*New pilots at FDA: e.g. RTOR ' Orbis, ACCESS




The Changing Face of Innovation : 215t century
R&D model

Research Development
Discovery Early Development Full Development Launch
Candidate A l
Selection ppiova
Sikiidddastanse . \ 4 v 4 v ’ v v
: Attt % Drug and Animal PK initial Dose Efficacy  Safety and Label Life-cycle
phase *  target efficacy, PK human efficacy management,
: ; and safety safety post-marketing
............... . f
graszneezannr _. TG Gl safety
: Medicine Team
: Involved
= A A A A
it DC PPA FDP SOP 4 Launch

Submission
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Factors influencing health

Social
Circumstances
16%

Behavioural Healthcare
Choices 10%
42%

Genetics
32%

McGinnis. Health Affairs
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Precision medicine

«An emerging approach for disease treatment and prevention that takes
into account individual variability in genes, environment, and lifestyle for
each person."

BM MMZX EKMNA AoiuwEioloyia 9/12/2022
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YTOXELONG

Genomics and therapeutics

Identifying new drug
targets using
genomic information

Using genomic
technologies to
stratify the intensity
of drug therapy

BM MMZX EKMNA AoiuwEioloyia

Repurposing
existing drugs for
new indications
basedon new
genomic information

Using genomic
information to
improve drug

dosing

Developing drugs
targeted at specific
mutations

Using genomic
information to
prevent adverse
drug reactions

9/12/2022
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Genome and Drug targets

Drug targets

~ Human Genome: 30000 genes

Transgenic mouse

tachnology

Gene-therapy

“Drucaable™ Disease- -
’ 99 modifying
“ genome ca. S
\ 3'000 Genes ca. 3'000 -

Anti-sense nucieotides
RNA-interference

Conventional drug 1aroets

GPFCRs
Recombinant protedns ':;:m
Suitable targets: 600-1500 genes Antibody-based therapies

Nuclear receplors

' Coammrs Treutment Meviows

o  engzpniie Camer Torges -
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Progress in therapies based on iPSCs

Qz;:’;‘ Target wiidation ; : Autolagous therapy
........... - A 5 1. cssesssssnanssesas,

1. : e ‘ .... N
{ /
. S
Otgnnund; \ Patient KLF4 Healihy specialized cells Chimacras
MY
Au.nMy r'-cdoul Drug screening OCT4
SOX2 Directed
differentiation

: TR | S o)
Ve sasis raa ‘ t vé(.gc?z;:ﬁ.‘ ' ‘

Dizwared specialized culls Somatic cells Repaired IPSCs

| )

Ditectod diffomatiation N ) Cenn corrmetinn

Patient-specificiPSCs

Rowe RG 2019
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Clinical Pharmacology
& Therapeutics

Review B Open Access [(SROXKS]
“ —1 ' Randomized Controlled Trials Versus Real World Evidence:
“ Neither Magic Nor Myth
Hans-Georg Eichlor €. Francesco Pignatti, Brigitte Schwarzer-Daum, Ana Hidalgoe mon, Irmga
3 x Eichler, Peter Arlett, Anthony Humphreys, Spiros Vamvakas, Nikolal Brun, Guldo RJ
. "'x -s-
' . > /\ First published 16 October 2020 | https://dol.org/10.1002/cpt.2083
m i o 2
Complex Innovative Model-informed Biomarker

TralDesigns  DrugDevelopment  Qualficaton Randomized Controlled Trials Versus Real
World Evidence: Neither Magic Nor Myth

Hans Georg Fichler"™, Francesco Pignati, BnameSchmmr Daum”, Ana Hidalgo-Simon’ lrmgard
Fichler,Peter Alett™, Anthony Humphreys', Spiros Vamvakas', Nikolai Brun’ and Guido Ras'

-~
Benefit/Risk q
K b -j Compared with drugs from the blockbuster era, recently authorized drugs and those expected In the future present a

Real World Evidence Benefit/Risk Patient Voice heterogenous mix of chemicals, biologicals, and cell and gene therapies, a sizable fraction being for rare diseases,
Assessment 18 and even Individualized treatments or individualized combinations, The shift in the nature of products entalls secular
trends for the definitions of “drugs” and “target population” and for clinical use and evidence generation, We discuss
that the lessons leamed from evidence generation for 20th century medicines may have limited relevance for 24st
century medicines. We explain why the future is not about randomized controiled trials (RCTs) vs. real-world evidence
(RWE) but RCTs and RWE—not Just for the assessment of safety but also of effectiveness, Finally, we highlight that,
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Interim analysis Final analysis

T e

Original planned

Conventional trial

® Treatment 1
< e o sample size o o o
'll Standard of care " l. P l 'n' |'. 'n'
Adaptive clinical trial with sample size reassessment

- - -
'T Treatment 1 T |' l 'm

R Increased

e o sample size o " e " o

- =
lll Standard of care " l' '

Adaptive clinical trial with response adaptive randomisation
o o

- -
'il Treatment 1 'l |' . m
Allocation ratio adapted to
@ = 3 favour enrolment to treatment 1 @ <
’ll Standard of care 'I I' l ’i‘ 'I' 'n.

Adaptive clinical trial with adaptive enrichment design
@ = e
'il 1) w Treatment 1 fu: '
a 53
| ']
o o a 3 . 2 O
'II 1| T Standard of care i l oy
| ] | b 2 “
| -

BMJ 2018;360:k698 | bmj
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Master protocols -Platform

Patient registration

Analysis of genomic information using NGS

A i T

Marker 1 Marker 2 - Marker N Negative for
positive positive positive all markers
Sub-study
Sub-study 1 Sub-study 2 Sub-study N Holow-up

Contemporary Clinical trials Communications 12,2018,1-8
A Hitakawa et al
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Basket profocols

tumor
type A

tumor
type B

tumor
type C

N S

marker A
'

targeted drug A

-

Sub-study A
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tumor
type X

tumor
type Y

tumor
type Z

Contemporary Clinical trials d

A.Hitakawa et al

N7

marker N
+

targeted drug N

\ Y

Sub-study N

ommunications 17

-

2018,1-8
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& tumor type X
A\ 4 v Y
marker A marker B ". marker N
targeted control tigeted control thrgeted control
drug A drug B drug N
Sub-study A Sub-study B Sub-study N

Contemporary Clinical trials Communications 12,2018,1-8
A.Hitakawa et al
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Patient involvement in medicines
R&D: a practical roadmap

Setting
research
High _ priorities
expertige-  gap analysis
in Sanly hodzon
diseas¢ maxcn"fn'g nmet
areia _u need
require
ey |ty
value and
outcomes

LR

Medium Fundraising fér

expertise resea
in
disease
area

required

§-o

Research Design
and Planning

Patient
Infopnation

+  visual design
+  readability

disdemination

LT T R T T

Practical
Considerations
contractual issues

travel exf%?n

suggort family members
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Protocol . .
synopsis Trial Steering )
T fes , Committee : Information to
rget population S
participants
1 gr:toool follow £ ™ protocol amendments
Protocol > i;n&ms\gng > new safety information
dGSIQTI > adherence
s ﬁ!(eovant endpoints, z
. gw-/excluﬁséon crteria H Imnve?tr"gator
. p:;at?:ntmpgned outcomes/QoL § ":Iede's.ggns
. bonefitlnsk balanoe Z«  recruitment
+  ethical issu z+ challenges,
. mob:llty zssuallogishm Z+  opportunities,
. ta protection s can ftrigger
. adherence measures i amendments

Ethics Review

Informed
Consent

content

readatgﬁt?gn
language

Operations

. summary of interim
results

« dissemination to
patient community

Data & Safefy:

Monitoring
Board
benefitrisk

drop-out issues
amendments

" EUPATI

European Patients’ Academy
on Therapeutic innovation

Regulatory
Affairs

MAA evaluation
packags leatiets

leafle
updated safety
communications
lay summary of
results

Market Authorization and
Post-approval

Post-Study

Communlcatlon
contribution to publica
dissemination of msearch results
to patient community /
professionals

contribution to
publications

Health ’
Technology *

Assessment
professional

Improving Patient Involvement in Medicines Research and Development: A Practical Roadmap. Geissler, Ryll, Leto, Uhlenhopp, Therapeutic Innovation & Regulatory
Science (2017), doi: 10.1177/2168479017706405, and at www.eupati.eu
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dlssemmallon of
research results to
patient comgunlty /



H EmdnuioAoyia &

dappakoendnuioAoyia tnv E&A

Teeee

trereeneee

treneeneee

Prospective

What are
tomorrow’s
medical unmet
needs?

Animal
Tox

2pres of Studies

Epidemiology*

¢ Prevalence
¢ Incidence
ePopulation studies

Market Research

e what are the
evidence gaps?

e what are the
treatment options?

Pharmaco-
economics

e Cost
effectviness
e Cost benefit

"\ fal
w &p European Network of Centres
for Pharmacoepidemiology and Pharmacovigilance

EMA
PASS,PAES

Real life= Pharmaco-epi

e Efficacy

e Tolerability

e Proper Use
e Performance

_

e Cost-utility . —
Licensing Price Reinscription
' : 1>
I II III IV Post-licensing
—
12 years 5/10/15 years

.
Rd
- International Society
- for Pharmacoepidemiology

postmarketing
studies
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H ¢pevva TV MRNA guBoAiwv
CEKIVA TO |

THE HISTORY OF MRNA VACCINES

A long chain of scientfic advances led 10 the Frst messerger BNA ImENA)
vacoines, relsased Last year 10 protect peadie againgt C 18, Thees vaccines
2t well 30 mANA drugs. maie uge of dewslogeents in the sclence of mENA and

In chelivary systems, which s made of lipid mélscules

MENA with lgide
[for vaccines)

MANA discovend

 First liposcrmnes
(Fatry bubbley
Cumpos

producad
Irom isolesed
MANA In lnb

9 LDosomes uted

foe drug delimery

# Liposomes used i
VacTine (eivery

Frat loomoens - wragoed
https://www.nature.com/articles/d41586-021-02483 Oct 22, 2021

w2utm_source=Nature+Briefing&utm_campaign=41794890cb-briefing-dy-
20210914&utm_medium=email&utm_term=0_c9?dfd39373-41794890cb-44721677
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(i rats) Fiest mENA
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tentad {for
Influenz
in mie)

Solectod
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First mRNA
mENA 1ostod as
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[n mice)

wport of
rcomponent ipd
g MANCEATIICERS (at that
tenn, 1o deliver DINA)

DunVae founded

Discovery that
mocdified RNA
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Immure

detection

Frst clinicsl
trial of mANA
vaceine for
infectious

dseass (radies)

® Scalable mathod for
manufacturing lipid

ranoparticles

First drog
with foid
nanoparicies
@ | patisinan|
approved

BoNTech
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Novartis and
Shire establish
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vacces n liphd
nanopaticies
tosted inmice  # US Delente
e | Advas

First clinkal i | pacearch
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vacee i ok — bagins funding
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(nlluenz) research
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wweLings win emesgency
authorization
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https://www.nature.com/articles/d41586-021-02483
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R&D paradigm shift with Covid-19

Munufactiuring scaleup,
Srmalbscale clinieal trial material cammercial scale,
validution of process

Lurge-scule
manufacturing

Traditional Paradigm
Multiple Years

Target 1D, development partner

7 ]
welwction, and prechinical trinl Phase 1 Phane 2a Phase A Liconsure

A
Co or nogo Flest trinl FMcacy trial Evaluation trial
decision 1o Invest in humans I humans In humuns

I candidate

Outbronk Paradigm Target (D, develop
Overlapping Phases ment partner
Shorten Development Time selection, and

prechinical trinl

Go or nogo Chinlen! development
decinion to Invest

Incandidate Sufety/dose selection  Sufety/eMoacy

A
Flest in hurmans Fificuey trinl Hegulatory pathway for
(sufoty) amergency authorization

Manufacturing development, scale-up,
chinical trial material, commercial Latge scale manufacturing
scale, validation of process

Accoss Geoagraphic spread of
manufacturing and development

sitos and pursult of emergency
suthorization before Heonsure

https://www.nejm.org/doi/full/10.1056/NEJMp2005630
NEJM May 2020
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oo
Vaccine development phases 6

Safety monitoring
Vaccine in use '

i
@ Quality @ Toxlcity @ EudraVigilance - European database ofisuspected adverse reactions to medicines
Extended clinical trials (phase IV)

information from other regulators worldwide

222 Medical literature

i1l

Y B i ﬁﬁﬂr
[,f(-’._) w} 3 ? :O? ) {Jt,\ : iﬁ '@é‘:\ 5 Q i Safety studies
<4 U :

\, \°/ | i*i
- % Reports from patients and healthcare professionals

Zy ¢ - A1% 233 232
Phar;r:;f::ucal Non-clinical Clinicat trials Ev:'e“;::g: & Manufacturing | Post-marketing safety monitoring
~ 7

EMA Public Stakeholders Meeting 11/12/2020
BM MMZX EKMNA AoiuwEioloyia 9/12/2022
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EEQIpETIKA TTOWTOYVWPEN ELELTATN

£OELVNTIKN CLVEPYAOITA& OOUWON

Unprecedented levels of collaboration, information-sharing, innovation
Permanent adoption of R+D-accelerating COVID-19 measures is a top FDA priority

Active discussions regarding how to sustain the momentum to ensure rapid
vaccine/therapeutic development

Many lessons learned about the need for better preparedness

77NN World Health COVID-19: Collaboration is the engine of global
Q*Q / Organization . C science - especially for developing countries
- A Happy Exception: The ._

Commitment and call to Pandemic Is Driving Global

action: Global collaboration Scientific Collaboration
to accelerate new COVID-19
health technologies

Issues in Science and Technology

A Global Collaboration to Accelerate the Development,
Production and Equitable Access to New COVID-19
diagnostics, therapeutics and vaccines World Economic Forum

BM MMZX EKMNA AoiuwEioloyia 9/12/2022



Operations Warp Speed-

under NIH

OPERATION WARP SPEED
ACCELERATED VACCINE PROCESS

MISSION: Deliver 300 millian doses of safe and effective vaccine by 1 lanuary 2021

73

TYPICAL
WONING YO
PROCLSS COMPLITID
ACCELERATED . . 3B
TS
PROCESS COMPLLTIDN
|
- - L
1 ] =} 4 ] a
A typ A A lypizal 42 oenth p nth Atynk
o t - Phease 18 ciostsal Srta ) webar < ' son
1 o ewl i Mea by
- v (mlationr e 1T bz " - v $ -}\"
» | in By t tasd an XD -
e amonded
L rensny coombadalos | ’ h Mth ¢ SAor el
> resild ' v ——a - . 8 dton s ".' b -1:'
0 1 2 tu L
® Uy varm ey platssrm N plasseryg
evricped hw mtte 9 The US Gesermnont Nmekog of 15k, bepe-seolo momstactining of e st avi- 19
e 13ty by vascien coetbdes furiay Praee 10 cdiers o Yisl W emrann » pon e will be o
to be wato aed effrutie winhalio (rrmdiatedy tgon FOA el mire vaosise
Ermeprney Uiss Autharization (E1A) sppraes o hotimet tribaton
Wl D + Precimical Triats Vacome Candidate/s identitied B Prase 1| Clinical Trials W Manufactrng
IR Prace | Clinkeal Triats Phase 1N Clinical Trials Oistribution
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All risk taken
is financial,
logistical,
resourcing
and not on
safety and
efficacy.
Bureaucratic
obstacles
removed
and saving
fime from
gaps
between
phases .
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Taxeia avamtuén eypoAicwdv evavri COVID-19

NEEC TTAATPOPUES YIA TNV TTAPAYWYN EUROAIDY
gixav Nén TeKUNPIWOoN KAl TIPO-KAIVIKEG UEAETEG

Y1repTaxeia aAAnAoLXNON TOL 10V YIA TNV
gmeiyovoa avanTtuén avtiyovwy yia
EVOUATWON OTA eUPOAIA

Ta o1adia avanTuéng TV euPoAiwyY
e€eNicoovTtav TTapAAANAG

O €mTOAACHOC TNG VOO OL ATAV TTOAL LWNAOG
KAl N vOoONneOTNTA KAl BvNTOTNTA ATTEIANTIKN

TAxIoTN €éBEAOVTIKN €1I0AYWYN/OTOATOAOYNON
ATOUWYV OTIG KAIVIKEG SOKIUEG

H rmapaywyn 1wV eupoiicoyv eEeNlocoTay

TTAPAAANNAG pe TNV SiEEaywyn TV KAIVIKGV
AOKIUGV

NEJM COVID-19 educational material Jan 2021

BM MMZX EKMNA AoiuwEioloyia

EMA Public Stakeholders
Meeting Dec 11, 2020

STANDARD VACCINES COMPARED WITH COVID-19 VACCINES

Timelines

COVID-19 vacone development 5 compressed in time, applying the
extensive current knowledge on vaccine development

& L
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EmTaxovouevn ,eTTAOAANAN KAl

ETTAVAOANTITIKN S108IKAOIO

EMA Public Stakeholders Meeting

STANDARD VACCINES COMPARED WITH COVID-19 VACCINES ] ] /] 2/2020
Timelines

COVID-19 vaccine development is compressed in time, applying the
extensive current knowledge on vaccine development

. . Lo
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YLVEQYAOTIA KAl ETTIKEVTOWON OTNV 61
KAOTETTEIYOLOA TTPOTEQAIOTNTA

AVATITLENG TV EuROAIV

STANDARD VACCINES COMPARED WITH COVID-19 VACCINES

Resources EMA Public Stakeholders Meeting
11/12/2020

COVID-19 vaccine development mobilises more resources simultaneously

COVID-19

IIIIIIIIIII
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O1 APXEG €TTIPAETTOLY OTEVA KAl EEAPXNG TNV £0ELVE?
TV eUPOAIV diTAacialovTag To SLVAUIKO TOLC KAl

ETTITaAXLVOLV TNV dIadiIKacia

EMA Public Stakeholders Meeting

STANDARD VACCINES COMPARED WITH COVID-19 VACCINES
. : 11/12/2020
Expert Task Force & continuous dialogue 12/

COVID-19 vaccine development Is supported by early, continuous
dialogue between developers and a dedicated group of regulatory
experts EMA COVID-19 Task Force

4
- - &
@ @ *®
= S .z. - (—)&a.&&
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[apaywyn TV EUROAIWYV EeKIVA

VOPITEOQA YIA VA €Ival QUECO
S1aBeoIua

STANDARD VACCINES COMPARED WITH COVID-19 VACCINES EMA PU b“C S-I-O keholders Meehng
Manufacturing 11/12/2020

Companies are expanding manufacturing and production capacity to
ensure efficient vaccine deployment

BM MMZX EKMNA AoiuwEioloyia 9/12/2022



COVID-19 therapies efforts

H onuacia Twv 3i1eBvibv ouvepyaoiv
WHO Solidarity adaptive trials

Oxford UK Recovery adaptive trial
Monoclonal antibodies | 3

R SR L - e —
Antiviral Rx vl " o
Repurposing efforts . ? "" “./

» Anakinra

vV v v v v

TTpooapuooTikog Zxediaoudée (Adaptive Design)
Insight 014- TICO: povokAwvikd avTiowuara

- @ EEpn il m——) o
w Q o —

— Wmr
- & I :q:

PATIENT PROFILE FOR ANAKIPﬂ




ETITTITQOEIC OTIC KAIVIKEG UEAETEC

oTNV SIAPKEIA TNG TTAVENUIAC

The NEW ENGLAND JOURNAL

of MEDICINE

ORIGINAL ARTICLE

A Randomized Trial of Hydroxychloroquine

as Postexposure Prophylaxis for Covid-19

Decentralized clinical trials

mpeoving tnals for patisnts

Trinl conductnd in whizh ovee satting s bast S8\ Dighal Recnitmast
Bg

for participart ard study (1]
!} B| Remoe Ceesent
\d ‘D E F2| Directto Pafient Dng
| 1] Ko
= E =7 Detwy
' I ol P08 ‘h}!Fﬂ«'ﬂ
Teemedong »
Dased i vishs
Conpected Sensers & Novel
Sy Doctar Particpant Erdycints

g Home Narsiag & Local Care Providers
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Meiwon oTig evapieig vEwyv non-
COVID peAcTwv

Number of trials

Jan Feb Mar -\;u May l\ln Jul

: B COVID-19 vaccine or therapeutic
i M Irisl unrelated to COVID-19

Néa Mpayuarikornra
TnAciaTpIkn ,Registries, RWE,PROs,
EE ammTOOTACEWC PUENETEG

AvaoToAR KAIVIKWY HEAETWY

€ 1,200 1087 1 o6 [2°
006 - 700
=600
600 - 500
600 - - 400
400 -390
- 200
200 . - 100

0 -0

Jan Feb Mar Apr May I(‘m jul

== New suspensions
B Total suspended trials

== Suspensions released
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YTOXeLOVTAG TNV AvamTuén TNS KAivikng “Epevvac &

VEWV KAIVOTOUWY Beparreicdv otny EE

Clinical Trials in the EU - what has changed over time?

...Before May 2004

National rules, different
processes/requirements for
authorisation in each EU Member
States

reciilted in delavs and

Federal Institute

v | for Drugs

and Medical Devices

BM MMZX EKMNA AoiuwEioloyia

...Directive 2001/20/EC

(since 1 May 2004)

First step to harmonise processes
and requirements for clinical trial
authorisations

Introduction of e-application form

...Regulation (EU) No. 536/2014
(published May 2014)

Full harmonisation and combined
assessment of multinational trials
(after full functionality of the EU
portal and EU database)

e-submission

Karl Broich | CT authorisation in the EU: present and future | 09 Wmmnz



CTR 536/2014

Y ey CTIS new user
«  74% positive £¢ .
«  Harmonization Eorims. s friendly fO?l
- Acceleration « Cenfralized e
S S CHOm — submission
b dindd
timelines for o « SINGLE
Member STGTeS Source: EMA 2018 (CTR: Chmcal Trals Regulaton: OJ. Offioral Jounal of the EUS EC: European Cammyssion, ME. Managemen! DOSSI ER
and Sponsors Board) updated meines m (ed « Coordinated
Facilitation of XpOVvOoG eykpIioNng :45 nuepwv  -avti 60 -
Multi state trials ' FeVIews
, NUEPES .
Enhanced . : . : SINGLE
fransparency Xe 1oxL ammo 31/1/2022- pyetaparikn mepiod0g OPINION
*  38% challenges - YTIToXpeWTIKA KataBeon pe Tov NK 31/1/2023
concerns XP d nH EMA portal end
2021
Challenges*
« Readiness in EU countries
*Source : P.Galanis °
31/5/2019,37,1,FebArchives Athens Impaci on ECS . . .
Medical Society www.mednet.ar * Lack of clarity or reduced scrutiny on patients rights
https://www.ema.europa.eu/en/human- N SpeCICﬂ pOpUk]hOﬂS
reguIt YW/ IRAREKINE AoiuwEioNoyia « Complex trial designs 9/12/2022

development/clinical-trials/clinical-trials-
information-system-training-supportr 2020
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Me ETTIKEVTOO TOV a0Bevn
MeTaoXNUATIOHOG

via Tnv KAivikn ‘Epevva
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EAAHNIKH ETAIPEIA
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Eevu<og IXeSIa0UOG
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KAIvikeEG MeAeTeg :ETolpoTnTA YIa TO
MéeAAov

Apeca & ypnyopa -Low hanging fruits: EmmiAvon
VOUOBETIKGWYV TTROPANUATWOYV & EmTikaipottoinon
TTOOTOTTOV, PEATICOON TNG €PAPHOYNS TOL TTAQICIOL &
LTTOYPAPNS CLUPATEWY : Meiwon XpOvou ,KOOTOLG Kal
YOoTepNOoEWY

AgovToAoyiko mAaioio yia MIMTKM & RWE
 EXIY

MeocompoOeopa -The not so low hanging fruits:
WNpioTroinon eyKpIioEWY &LTTOYPAPNS CLUPRATEWY ,
MNTPWO gpeLVNTWY , MNTPWA AcBevEILY , MNTPWO
KAIVIKGV AOKIUGV & MEAETOV

ATOUIKOG HAEKTPOVIKOG DAKEAOG YYEiag:

TEVAPIO KAIVIKGWV SOKIUV

MakpompoBOsoua -The moonshots: Aia AsiToOLEYIKES
Wnopiakeg TAaTpopues (EHR, RWD, bio- gene-banks)
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EL.E.F.l. Initiative
Clinical Research & Clinical Trials
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changes and innovation in GREECE
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LOUTTEQACHATIKA

MeTtadpaoTLKr) EPELVA- TIAVETILOTNULOKA KEVTPO

ErtidnLoAoyLkn €pguva yla ToL XPOVLOL VOOT LTl KOl TIPOTEPOLOTNTEC
oTnV £€peuva

Evioxuon Mntpwwv AcBevwv- Xprnon (EMR) AHDY 1 €Bviko
NAEKTPOVLIKO pakeAo Yyelag

RWD — RWE studies ywa tnv dtapopdwaon Tomkwv odnyLwv
Alwaocuvdeon pe SteBvn kal Tomikd Aiktua Epeuvntwv
Juppetoxn oe Consortia pe BlodappaKkeuTikng Ko,
Mn kepbookorikouc dopeic, eupwrmaikouc dopeig,

EVWOELC aloBevwv

» Juvexwlopevn ekmnaideuvon

» KouAtoUpa Slaxeipltong aAAaywv Kal Kovotopiog

180 ETHIIO XYNEAPIO EAAHNIKOY KOAAETIOY KAPAIOAOTIAL BM
26 IOYNIOY 2022 6/26/2022



>AC ELXAPIOTW TTOAL YIQ TNV
TTOOOCOXN OAC
president@elefl.gr
INfo@elefi.gr

www.elefi.gr
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Follow us on
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