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Clinical Cancer Research <°

e . . . <
Clinical research is aimed to: D

©
00

= Discover new effective preventlo\mdlagnostlc and treatment
strategies for cancer control \QQ’

= Translate new discoveries mi&% clinical practice and define state-
of-the-art treatment \g@

= Identify ineffective an@;}br redundant treatments
0&

> Leading to best r\;@édlcal practice and optimal cancer control!
S
QO
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Clinical Cancer Research ¢

o

Participation in clinical trials (CT) is associateok%%fzi}th improved outcomes:
\@Q\

= Treatment in centers parﬂapatmgﬁn cooperative study groups is
associated with higher survwa[ggte German experience in ovarian
cancer; Du Bois A, et al. lnt{(\@ynec Cancer 2005.)

= 26 comparisons of outco\ﬁe of cancer patients enrolled and not
enrolled in clinical trlgif suggested that trial patients do better. No
studies recorded wérse outcome in trial-enrolled patients than in

non-trial patlent\@?’(Peppercorn JM, et al. Lancet 2004.)




Participation in Clinical Trials
The Right of Patients <°

VOLUME 24 - NUMBER 21 - JULY 10 2008 @
JourNAL oF CLINICAL ONCOLOGY
ASCO-ESMO Consensus S{;a“tement on Quality
Cancer C%i”re (2006)

$\

8. Innovative @ncer Care

Patients shc\)cﬁ’d be offered the opportunity to
partmp@e In relevant clinical trials and should
have \@(éess to innovative therapies, which
mggy Improve their disease outcome.

Q°
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Translational Research Clinical Triaob@
----—-— —————-----a

Loy
‘From bench to bedside’ ¥

R

= |ncorporating laboratory research mtoogﬁnlcal studies
N\

‘From bedside to bench’ @\96

= Using clinical studies to influench?aboratory research
\\S\O
&\
\@
" C(Close collaboration betwe%n basic and clinical scientists is a
prerequisite for a hlgfbﬁuallty translational research!
\(’(b’
N
> Translation res@arch should be a part of any modern clinical trial!

OO



Excellent Example of Translational Rgsearch
MINDACT trial 0«0‘

"b~

EORTC-BIG MINDACT 'ﬁ'lal Design
6.000 N negative and N e@ positive pts
Evaluate Clinical-Pathological risk and T0-gene =lgnabune risk

M=180E
Clinical-pathalegical
and Fo-gene bath
HIGH risk )
. Clin-Fath LOW
H=EB1§ 70 e HiGH
3¢ Cas)
| Wse Clin-Fath risk to decide Use TO-gene risk to decide |
o ot Chermo or mot
| Chematherapy | R et TS E
¥ \® '
: \g? ; '
R b,
6\}
(\o\ | Polential ©T sparing in 10-15% pis | 22
O
Q

Cardoso F, et al. N Engl J Med 2016.
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Types of Clinical Trials <O
(od

Phase | _ Phase II Ejjjjjjjjjjjjjﬁjjjﬁﬁ;ji‘ ii(cht)%\se I Phase IV
Aim Pharmacokinetics, Activity Ej}ﬁ&\cy compared to Post-marketing
Dose finding-toxicity Safety A&anda rd safety/toxicity
Sample  1-25 9-50 & 200-1000 (Adv)
Size & 1000 - >5000 (Adjv)
Populatio refractory to all re\{)&qétory to 1st/2nd line treat. (Adv)
n treatments @anentiona 1st line treatment (Adjv)
no* | treatments
\V
Methods  Fibonacci, CRIVL\Q?’ Fleming, Randomized, stratification,
x@} Simon, ... double-blind, cross-over...
\J
CRM: Continual Reassessment M‘@thod
Q

Courtesy of Patrick Therasse, EORTC
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Phase | Study Principles <%
>
=  Aims @v‘&@
* |dentify dose-limiting toxicities (DLTs) L

 |dentify maximally tolerated dose (MTD)%@,\O
> Determine optimal dose of drug/schegme for phase 2
* Evaluation of pharmacokinetics ~ «*
* Assessment of efficacy as secon\g\éYOy goal
@
= Design (most frequently used)}(\Q
* Dose escalation 3+3 desoig?\1 (modified Fibronacci)
38
= Inclusion criteria \}{é\\o
* Patients for whgr% there is no longer any “standard” treatment

.. L . :
e Clinical tnal@l:n oncology involve only cancer patients, never volunteers!
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Phase | Study Design: Classical 3+3°
K
Dose Escalatlon DLT in
Pat'e"ts | comment
1 First dose
2 20 100% Q@/3
3 33 67% §° 0/3
4 50 50%¢ 0/3
\\\ Add 3 more i :
o patients:
2 e @ &06 e 0/3 have DLT=1/6
6 90 Q\\o’b 28% 2/3 This is > MTD
D
S This is recommended
7 FO 1/6

P phase 2 dose

Adopted from: Tannock, ASCO University, Research Design & Methodology.
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Phase | Study Assumptions 0\0‘@
=§2
\QQ

b
The higher the dose, the greater the likelihood of esl‘,\ﬂ?é\acy
" The highest safe dose (MTD) is the dose most L&\ely to be effective

" This assumption is not valid for many blol%g?‘cal agents!
Q
O\.
Non-cytotoxic drugs should have Iowe&t\blologlcally effective dose (BED) as goal of Phase |

= Dose-limiting toxicity (DLT) is not@n optimal endpoint for biological agents, which might
not cause DLTs even at doseééhlgher than sufficient active doses
= Biological effective doserSED) determined by evaluating target binding or inhibition

and/or antitumor ef%@cy as a primary endpoint seems to be more appropriate

QO

QO

Adopted from: lan Tannock, ASCO University, Research Design & Methodology.
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Proposed Phase | Algorithm for Tag@%ted Agents
=@i¥

EUROPEAN JOURNAL OF CANCER 44 (2008) 19-24

\OI
i {R&e Seeking Phase |
available at www.sciencedirect.com J—C Q) Standard Design
~3%"SienceDirect Dose “range” '&ntiiied using Toxicity (or PK) Endpoint
Option: asséss feasibility of molecular/imaging studies
and obta@ eneral “Proof of Principle” for target effect

journal homepage: www.ejconline.com

Position Paper ’&{Q Recommend highest tolerable dose

Endpoints and other considerations in phase I studies Qw l

of targeted anticancer therapy: Recommendations from the S;\'

task force on Methodology for the Development of Innovative . Qﬁ more detailed information on molecular effect, PK etc.
Cancer Therapies (MDICT) N required to refine recommendation

Christopher M. Booth®®, A. Hilary Calvert”, Giuseppe Giaccone®, Marinus W. Lobbezoo®, 0\,@ l
Lesley K. Seymour”, Elizabeth A. Eisenhauer™*, On behalf of the Task Force on Methodology \Q
for the Development of Innovative Cancer Therapies N\

X 6\\ “Phase Ib”or expanded level(s) in phase |
O Selected doses (2-4) from range
More pts per level, uniform population
\_QJ Molecular or imaging endpoint(s), PK

W '

é\}Q Final dose identified based on multiple inputs
0\, If lower dose than highest safe dose is to be recommended, further proof
\ this does not reduce activity may be needed.

Booth CM, et al. EJC 2008. Fig. 2 - Proposed phase I algorithm for novel molecular compounds.
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Phase Il Study Principles 0«0‘@
"bj
= Aim N

* To obtain preliminary evidence of anti- tumor@ﬁect

o Primary Endpoint: Objective Respons%é%te measured by RECIST
o Alternatives: PFS, DFS, TTP, TTF &

* Further evaluation of safety and tox\@fy

> Demonstrate sufficient efficacy t@ warrant further testing in phase 3

= Design &QJ

* Single arm (one step, multlxsi@eps design)

* Randomized: Single cor@%l arm (I selection bias, no statistical comparison
between arms, can b(e;;%xtended to phase 3)

o Multiple contr%b%rms to test multiple agents/schedules; ‘winner selection’
= Inclusion criteria &

« Patients withdd single type of cancer; limited “standard” treatment available



&
Clinical Trial Response Rate Evaluation
%

>
= RECIST (Response Evaluation Criteria In Solid Tumogé“}\@
e Widely used and accepted O
e RECIST 1.0, JNCI, 2000 .%'@\00
« RECIST 1.1, EJC 2009 Q@\
S

= Distinct RECIST criteria for Iymphoma@%\\?\d for mesothelioma (Ann
Oncol 2017, J Thor Oncol 2018)  °
S
= PERCIST (PET Response Criterigin Solid Tumors), J Nucl Med 2009
, QJOK o
= |Immuno-Oncology speg\ﬂf& response criteria
e RECIST 1.1 mighttinderestimate the benefit of IO
* JRECIST, Lancg«b ncol 2017
* imRECIST, 1€lin Oncol 2018
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Clinical Trials - Adaptive Designs s

o

%\ﬁ

(o
7

= Definition: "@
* Adaptive design allows for prespecified Q@Sptatlon in trial procedures
and/or statistical procedures after |n|t|gt|on of trial, without undermining
the validity and integrity of the trla@@
= Types: &
* Treatment effect- mdependenet@daptlve designs (sample size re-
estimation based on Iower@/ent rate)
* Treatment effect- deperlck?é’nt adaptive designs (patients inclusion criteria,
pick the winner desgp adaptive phase 2/3 seamless design)
* Biomarker-driven a\ﬁaptlve design
= Adaptive de5|gnsobold a prominent place in the era of personalized medicine
QO

Adopted from: lan Tannock, ASCO University, Research Design & Methodology.
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Adaptive Designs in Phase Il Trials éé@

STAM PEDE Trial: BATTLE Trial: )\‘\Q@ i Umbrella Protocol |
Treatment effect-dependent adapted Biomarker-gtiided

design; pick up the winner adapted(é%sign Core Needle Biopsy
O ,5"" ..}&:. —

. (O% ¥ d%
2005 2006 2007 2008 2008 2010 2011 mmmmmg \@\ - " row

Biomarker Profile

: &

* EGFR mutation/copy number

* KRAS/IBRAF mutation

« VEGF/VEGFR-2 expression

* RXRs/Cyclin D1 expession and
CCND1 copy number

B

Equal Followed by

| N
1 .

- [T, - - e
1

A Randomization
G ADT + abirgtercne gt -
1

. Past accrual ! Q

. Puossible futwre accrual 60
= = ¢ Folow-up O\'
Trial arms open to allocat ion and fur the; ines as of Nov 2011.

o - Erlotinib + =
Sydes, et al. Trials 2012; Kim S, et al. Cancer Discovery 2011. Exlofinib Vandetanib Bexarotene Soratenib
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Modern Clinical Trials for Precision®Oncology

Umbrella Trials: test multiple drugs against a

single cancer type. People are assigned to a
particular treatment arm based on the
molecular characteristics of their cancer.

Umbrella trial

1 type of cancer
Different genetic mutations (s » ®)

] ~‘\Q\\’
. | ® S
6\03
QJOK
&
NS
N
lest drug 1 Q)s\t drug 3

Test rIr'L%@

Basket TriaIs:\Qta?t one drug against multiple cancer
types witthI)n&e same genetic characteristic. These
design i%&eases the number of eligible patients and
decrec)é;&s the time needed for the drug to be tested.
N .
QQ’ Basket trial
X

Multiple types of cancer
1 common genetic mutation ()

Test drug

JAMA Oncology: doi: 10.101/jamaoncol.2016.5299.



Phase Il Study Assumptions <%

2
\Q
= Phase 2 trials seek activity to warrant expense acgdﬁresources for phase 3 study
<

= Results subject to uncertainty; primary end(gé\int NOT a measure of clinical benefit
X

=  Many encouraging phase 2 trials are follgﬁed by negative phase 3 trials

=  Randomized phase 2 trials are NOT%@\;%I phase 3 studies

N
= Phase 2 study can generate a hy@(ﬁhesis about value of new treatment that must
be tested in a randomized phy\gs% 3 trial against standard management

» Marketing approval is gengﬁﬁly based on Phase 3 trial results;
Accelerated/condition%&?harketing approval based on phase 2 results is possible,
but only for trials w'g;ﬁ\\well-defined surrogate marker for clinical benefit and
mandates re-assessment!

P

Adopted from: lan Tannock, ASCO University, Research Design & Methodology.
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Targeted Therapy &
Marketing Approval Characteristics, 2009-2019

Table 2 Regulatory Approval Characteristics of Targeted Multi-Indication Drugs Across the USg(gi], EU (EMA), Canada (HC), and Australia
(TGA) S
Us EU w Australia P-value
(FDA) (EMA) (TGA)
No (%) No @ - ONo (%) No (%)

Approval Type ‘\qJ <.001
Standard 52 (54.2%) 74 (80.4%) 41 (47.7%) 72 (86.8%)
Conditional Approval 28 (29.2%) 12 @‘Il%) 23 (26.7%) 3 (3.6%)

Priority Review 16 (16.6%) 6 0&6.5%) 22 (25.6%) 8 (9.6%)

Orphan Designation .\){'(\v . <.001
No 49 (51.0%) 7@ (76.1%) NA NA 75 (90.4%)

Yes 47 (49.0%) 0\%2 (23.9%) NA NA 8 (9.6%)

MA Supporting Trial ' {\Q <.001

No 57 (59@') 25 (27.2%) 48 (55.8%) 50 (60.2%)
Phase 1 7 %) 14 (15.2%) 5 (5.8%) 2 (2.4%)
Phase 2 15 A15.6%) 28 (30.4%) 13 (15.1%) 19 (22.9%)

Phase 3 17 ,é.\ (17.7%) 25 (27.2%) 20 (23.3%) 12 (14.5%)

Pivotal Trial Design * (\() 0.822
Phase 1 6\\9‘ (4.2%) 3 (3.2%) 5 (5.8%) 3 (3.6%)

Phase 2 X~ 25 (26.0%) 18 (19.6%) 23 (26.8%) 19 (21.7%)
Phase 3 Q 67 (70.8%) 71 (77.2%) 58 (67.4%) 61 (74.7%)

No. of Observ@ 96 (100%) 92 (100%) 86 (100%) 83 (100%)

Based on Michaeli DT, et al. Invest New Drugs 2022.



Phase Il Study Principles &

= Aim >
* Determine whether a new treatment provides s ?cient benefit to patients that
it should replace (or add to) current standard*‘t?eatments
* Primary endpoint should be measure of pag@nt benefit, i.e. overall survival (OS) o
Quality of Life (QL) @
e Other endpoints: PFS, DFS, pCR, if th§ﬁare shown to be validate surrogates for
OS or QoL (they rarely are) \&‘6\
= Design @
* Randomization is fundameg){tgl; stratification is possible
* Double-blind design prefeﬁ%d; intention to treat analysis
= Inclusion criteria \e
e Usually single type Q?gcancer
* Entry criteria sh d be broad to represent general population
* Requires col@%ration between multiple sites and usually organized either by

cooperative groups or companies



O

Phase Ill Study &

Challenges to Study Endpoints s°
e —
Overall Survival might be confounded by cross-over ra.t@a{bnd/or post-trial treatment!
Gefitinib vs. Cht for Eg&ﬁ Mutated NSCL
=§¥

&
Cross-over rQ(g’ in ChT arm 68%

100+

100
90— 90
£ 80 80
E 70+ T 70
§ 60 TE' 60—
‘E 50+ 3 50
g 40 T 40-
w
g 301 3 30
£ 20- 20 (N=114)
104 P< 104 P=0.31
0 T T \ T T I T . T 1 0 ||||||||||
0 3 6 6 12 15 18 21 24 27 0 3 E 9 12 15 18 21 24 27 30 33 36 39 42
Q‘onths since Randomization Months since Randomization

Maemondo &, et al. N Engl J Med 2010.
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Phase Ill Study &

Challenges to Study Endpoints N
%

>
= <
Early difference in a surrogate Correlation bg\t&een 2-year DFS and 5-

marker may not predict for the year OS in adjuvant breast cancer trials
same scale of benefit in OS!

o

S
=
o
D
=
(an]
w
o
ki
& .
(o_ . . —— Estimated Value
§Q 8 I . <eeeem 95% Prediction Interval
S ' - ' ' '
0\6 10 0 10 20
Q 2-year DFS Difference

QO
Ng R et al, Ann Oncol 2008.
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Phase Il Study S
CONSORT (Consolidated Standards of Reportig@Trials) Statement

>
Assessed ﬁ@%ﬁgTbilitv (n=..)
= Aimed to improve quality o®
. e INN Excluded (n=...):
of reporting of g . O(\ Not meeting inclusion criteria (n=...)
. « . . — AN . . . _
randomized clinical trials | £ & gfﬁgpfedat;ﬁsf(gfpgte w=)
. . frr} =
= Each study is required to Q}®
account for the flow of O&Q RandDmIS{Ed o)
patients in the early 5 l
stages of recruitment, _E Allocated to intgggention (n=...): Allocated to intervention (n=...):

. E Received all ed intervention (n=...) Received allocated intervention (n=...)
treatment aSS|gnmentr 2 Did not reqgire allocated intervention (give Did not receive allocated intervention (give
follow-up and analysis. | < “""“‘5‘; =) reasons) (n=...)

. .. a
= To avoid any attrition = o . ‘ . J
. . =z Lo follow-up (give reasons) (n=...) Lost to follow-up (give reasons) (n=...)
bias ITT (lntent to treat) g . ontinued intervention (give reasons) (n=...) Discontinued intervention (give reasons) (n=...)
analysis is highly . S } !
N4 Analysed (n=...): Analysed (n=...):
recommended OC\OE Excluded from analysis (give reasons) (n=...) Excluded from analysis (give reasons) (n=...)
<

Moher D, et al. Lancet 2001; Moher D, et al. BMJ 2010.



Phase Il Study Challenges S

= Control arm is not an accepted standard treat\sﬁent

= Sample size too small to detect or rule out@*reasonable difference in
outcome (failing to find a difference is n\é% the same as proving no difference)

= Sample size so large that difference l@clmlcal outcome is statistically
significant but not clinically meanga%ful

= Making conclusions on the basﬁof secondary endpoints

= Failure to provide detailed Q@‘bort of toxicity

= Participation of selected @étlents (inclusion criteria) does not allow for the
transfer of results to tb% general population of patients with the type of

cancer under mveg@atlon

QO

O
Q
Adopted from: lan Tannock, ASCO University, Research Design & Methodology.



Phase Ill Study
Enrichment Design e

2
= Many targeted agents designed to Chemotherag{y§/- Trastuzumab in HER2+ ABC

act only against target “biomarker”

Hypothetical
= Only patients with biomarker are Actual Targeted ypotnetica
. . Non-targeted
included Trial .
: : . Trial
= Appropriate to first test predictive S _
value of any candidate biomarker in & N=469 HER-2+ All patients
phase 2 trial .\05@ Response 50% vs 32% 37% vs 32%
> Successful examples: trastuzun%\aﬁ rate P<0.001 P=0.27
HER2+ breast cancer), vem enib
( | ) usa One-year 22% vs 33%
(BRAF-expressing melanogé%), Overall P=0.008 30% vs 33%
crizotinib (ALK rearrargﬁa\ NSCLC), _ Slamon, et al. NEJM P=0.45
survival

X 2001
etc. 000
Q Piccart M, et al. ASCO 2005. )
Drug killed!
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Phase IV Post-Marketing Studies s

- 5 e

(o

= ..evaluate a wider population of patients tregt?é@d with a new therapy after

therapy is provisionally approved by regulgﬁ)ry agency

O

= They can help to better define its tole@ﬁ)ce and side effects in a wider

population \\;\QQ’

8
. . Y .

= Usually the same inclusion criteria as for the phase 3 trial are used;

%
therefore phase 4 data does{@\ot represent real-world data!
S

\Y
= Often the unstated purp@%e of such studies is to encourage oncologists to
become familiar witf\bﬂ%e new treatment (sometimes with financial reward)

N
so that they will g\@h{%inue to use it when it is marketed

QO

QO

Adopted from: lan Tannock, ASCO University, Research Design & Methodology.



Real-world data: Population — Baseodf’%tudies

= Efficacy is the effect on outcome in an ideal population selecte%t% take part in a randomized

clinical trials ¥
= Effectiveness is the effect on outcome in the real world e\igﬂday clinical practice , evaluated by
population-based studies (\\

QO
Examples of Efficacy-Effectiveness Gap for Treatments of\cﬁople With Cancer - Median Survival (months)

Reference . .. ¥ Trial Daily Practice or .
(first author) Indication L Eligible [Not Trial Eligible Hazard Ratio, p

Mol et al3 Cht for metastatic colorectal car 17.0 (ref) 9.3 1.70, <0.01
QQ&Q’ 15.7 1.03, 0.70
Templeton et al* Docetaxel for metastati%@$c 20.4 (ref) 13.6 1.35, 0.089
Heng et al® TKI for metastatic RC&O‘ 28.4 12.5 1.6, <0.001
Westgeets et al® Treatment of me{gﬁatic CRPC 35 24 NS
Karim et al’ Cht for meta‘s\@Qc pancreatic cancer 11.1 8.2 NS
Aspinall et al® Targetengé}apies for advancer RCC 24-30 ~12 NS

Templeton AJ, et al. J Clin Oncol 2020.



Real-world data: Population — Baseodf’%tudies
.

&Q
> Population-based cohort studies using prospectively coél‘e‘?:ted data (registry databases)
are ideal tools for real-world cancer research! ®’®
o
<
Overall survival of Advanced NSCLC with PDL1 2 . OQ\
treated with Pembrolizumab in everyday practice . \036\ Registrational trial

100 Q}é\ KN 024 trial: Pembrolizumab vs Cht in Advanced NSCLC

with PDL1 250%

751 —_ 100 Events, HR
1 yr (o) —ﬁ% ” No.  No.(%)  (95%Cl)
z_yr O @ 45% 80 Pembrolizumab 154 103 (66.9) 0.62
Median (95% Cl) Chemotherapy 151  123(81.5) (0.48100.81)

26.3 (18.3to 40.4)

NS) 70 -

Overall survival (%)
3

N
&S = &0 13.4 (9.4 10 18.3)
(| [
w : 36.8% 1 31.9%
© 40 :19.8% 116.3%
23] 30 i
{b' 20 4
QY
\}Q\\ b
0 \vé 0 6 12 18 24 30 36 42 48 54 60 66 7
0 6 12 18 24 QOQO 36 42 48 54 60 Time(months)
QOTime (months) Reck, NEJM 2016 & JCO 2021

Pelicon V, et al. CEOC 2022
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Ethical Principles in Clinical Reseage‘ﬁ
R R ———————————————

(o
= (Clinical trial must be scientifically sound, nee{g{%efear, detailed protocol

= Must be conducted according to the prot.%g‘é?approved by a Research Ethics
Board (REB) {é\é’\
= Each member of research team mth?Ee qualified by education, training, and

experience to perform his or he\g\@@spective task
= Freely given informed conseg;gshould be obtained from every subject
N
= Data and reported result%\%jwould be credible and accurate
N

= Must satisfy ethical pr,;mociples in Declaration of Helsinki, and meet IHC/GCP
requirements (httgfs%?/ichgcp.net/)

> Rights, safety, apd well-being of trial subjects should prevail over interests of
science and s@%iety!


https://ichgcp.net/

(OO

Transparency of Clinical Research °

>
= High level of transparency is needed to increase trustin medical science and to

increase participation in clinical trials &

= Despite many ongoing clinical trials only abog;@\% of adult cancer patients are
included into clinical trials worldwide Q)@
\Q
> ICMJE (International Committee of&@dlcal Journal Editors) 2005 — Mandatory
registration of clinical trials, only\@glstered trials can be published

= Publication of all (positive ar’g;hegatlve) results is required

= Publicly available CTs pIat&@?ms
* WHO, ICTRP: https(ﬁrlaIsearch.who.int/
« NCI: https://clinigaltrials.gov

* EudraCT regisécé?: https://eudract.ema.europa.eu/
<



https://trialsearch.who.int/
https://clinicaltrials.gov/
https://eudract.ema.europa.eu/

M. Piccart, A. Goldhirsch, W. Wood,
K. Pritchard, J. Raselga, L. Reaby,

l. Késsler, S. “yriakides, L. Norton,

A. Coates f“
o e

Increased@ tnership between academia and industry

,5@ Win - win situation!
Incre@%d transparency of all clinical trial - increased
& participation of patients in clinical trials






