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Fases del desarrollo tradicional de medicamentos
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General Considerations for Clinical Trials




Disefo tradicional de los ensayos clinicos: RCT

Pre-defined:

Results according to protocol

e PROTOCOL
: — Double blind analysis at the
— Hypothesis o
objectives end of the study
— Measurement methods - :
. . desion — Design able to answer a
— Bias minimization L b . o :
conduct INDIVIDUAL STUDY single principal analysis
"~ analysis — Accept or reject hypothesis
.
v | reporl

. Robust, intuitive, clear
« Literally implements scientific method

e May be conclusive on causality
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Limitaciones de los EC tradicionales

Costly Long-lasting
‘o Fixed a priori sample size * No information until completed
» Acquired information is ignored until
. Depending on the variance and the the end of the trial
expected difference between groups I e R e  wait

[Inflexible Stand-alone

« The design parameters are set in stone, and * Prior available information used only

not rechecked until the end of the trial; often for sample size estimation applies
chosen with uncertainty » Formally ignoring previous data

« All arms are completed to the end of the * Inference based only on current
study, even if one is much better than other observation

Modelo de desarrollo tradicional: étiempo, N alta pacientes y costoso

Slide taken from Caridad Pontes




Hazardous jourmeys

Parachute use to prevent death and major trauma related
to gravitational challenge: systematic review ol
randomised controlled trials

Cordon © 5 Smith, Jill P Pell

Resulis
Our search siategy did oot fnd any wandomised - - -
controlled tials of the parachute. whlt | HI I'H!Hﬂj' h‘ﬂ" Il]l.'lllt ﬂ"l tl.'ll]ll
Discussion Parachutes are widely used to prevent death anc
Evidence based pride and observational prqudlue ]'.I'.IEJI:IT :|EI_'|LLT]-' after F""mnﬂ ﬂiEJlEIiEE
It is a ruth universally ai:hmvpledgad thal a medical
intervention justified |:ﬂ. abservational data st be in Parachute use 15 as=ociatee] wiih adverse elfecis
wanl af verification ||:TE|'.'II.1 h a randomised coniraolled . . . . .

8 thie 1o failure of the intervention and satroge nic

njury

Stuches of free fall do not show 1000 mortahity

What this study adds

No randomsed controlled trals of parachute use
have been undertaken

The bases for parachute use 1s purely observational,
ancl ats apparent ethcacy could potentially be
expluned by a “healthy cohort” effect

Inciviclials whio insist that all intervention s neecd
o be validated by a randomised controlled trial
neal to come down to earth wath a bump

Farachuitas raduca the rigk of injury aftar gravittional challengs, bul their sflectiensss has

not baan proved with rardomisad controlad trials ' -
6



Addressing limitations: alternative trials design

. e .. e Shorten study duration
e Sample size optimization

L : . — Analyze data as it is acquired

— Minimise intersubject variability y d

— Decision as soon as evidence supports;
avoid unnecessary experimental
exposures

— Maximize expected differences

* Adaptdesigns * Integrate results

— Correct deviation from reality in the

StUdy assumptions — Incorporate previous information

Infer taking profit of all the available

— Redefine the study using acquired knowledge

information

Slide taken from Caridad Pontes



Addressing limitations: alternative trials design

MAMS designs

design askel trial)
e

Strategy trials )
‘ \o\ogy—agr\os’uc tr\
\S

A Group sequential designs

Master protocols

Umor geamless phaseé 2-3 trials
Pe baSed
. . . Ppr
Bayesian adaptive platform designs Proach (“’nbre//

etc @ lriajs)
In summary...
*Enrichment = Justified early and/or late in clinical development
eAdaptions




Single disease

1

Screen for presence of targets
Biomarker 1— Binma_rker 2— Biomarker 3— Single group
positive positive positive or assigned

Targeted therapy 1  Targeted therapy 2  Targeted therapy 3 according to group

Disease or Disease or Disease or
histologic feature 1 histologic feature 2  histologic feature 3

N ! /

Screen for presence of target

Basket

trial

Target-positive
participants

Trial of one targeted therapy
(controlled or uncontrolled)

Figure 1. Umbrella Trial and Basket Trial.

THE CHANGING FACE OF CLINICAL TRIALS _
Jaffray M. Drazen, M.D., David P. Harrington, Ph.D_John )V, Mchurray, M.DL James H. Ware, PhD, gﬁg_mﬁﬁ}ﬂifﬁm
and Janat Woodooc, MUD ., Ediars .



Trial events

Y

Continuous
Trial . SCreening
-—

start Introduce

Investigational drug 5

new drug &
Investigational drug 1

Biomarker A- ||nyestigational drug 2

Stop because criteria for success are met

Biomarker A positive
stratum start

Recruitment

is closed

Standard of care A Investigational drug 1 becomes new standard of care A

Biomarker B~ Irvestigational drug 3
Trial Biomarker B positive
nia stratum start Standard of care B

Biomarker-  Investigational drug 4

Stop for futility

Biomarkler- negative
negative Standard of care for biomarker-negative patients

stratum start

Biomarker C
stratum start

Biomarker C- Investigational drug 6

Stratum
continues
to enroll
patients

positive

Standard of care C

Y

Time [ongoing)

Figure 2. Potential Design of a Platform Trial Invelving a Single Disease.

The figure depicts the trial schema over time, not the flow of individual patients. The platform trial is ongoing over time, with no fixed
stopping date, and is governed by a master protocol that envisions adding and dropping strata. At trial start, entering patients undergo
screening for biomarkers A and B and are assigned to one of three strata on the basis of the results. Biomarker A—positive patients are
randomly assigned to one of three groups, testing two investigational drugs against a common standard of care. When investigational
drug 1 meets the criteria for success, that group of the stratum is stopped, and after further testing, drug 1 ultimately replaces the previ-
ous standard of care as the control. Randomization to an investigational drug 5 group is initiated in the biomarker A stratum when that
drug becomes available, sharing the common control group for patients with similar biomarker profiles. The investigational drug 2
group completes planned enrollment and stops. Entry of patients into the biomarker B stratum is stopped when investigational drug 3
appears unlikely to provide benefit. At that point, new biomarker B—positive patients are assigned to the biomarker-negative stratum.

A biomarker C stratum is opened when both a biomarker assay and an investigational targeted drug become available to the trial. At this
time in the trial, patients are screened for biomarkers A and C and then assigned to the appropriate stratum. Only one possible plat-
form-trial schema is depicted in this figure. The statistical methods shown here involve randomized treatment assignment, sharing of
common control patients, and sequential analyses with the possibility of stopping early for success or failure. Other types of adaptive
designs are possible, including adaptive randomization, as are the use of other criteria for early stopping. For example, if a biomarker
stratum includes only a single treatment group without randomized assignment, then stopping early after exceeding a specified thresh-

old for the response rate might be used. Jaffrey M. Drazen, M.D., David P. Harington, PhuD., Johin LV, Mcsurray, M.D., James H. Ware Ph.D.

THE CHANGING FACE OF CLINICAL TRIALS

and Janat Woodoock, MDD, Ediars

M Engl ] Med 20073776270,
DOI: LIS 6NE]Mral 510062



Increased interest, why now?

T

“The perfect storm” db Vo
« Personalized medicine (led by anticancer MP) aSterlx
« Targeted therapies |
- Biomarkers %
 Switching from highly prevalent to rare conditions )
* Accrual limitations
 Objectives of phase I-11 CT for targeted therapies: no proper dose-finding studies

. Need to be efficient:

« patient”s protection: only the strictly required sample is exposed and minimize
numbers o failed studies due to design errors

* research sustainability(recourse optimization)
« Real time access to information: e-CRF

« Less methodological concerns about novel methods: numerous examples
« if applied rigorously, useful and robust but should be understood and interpreted

. High interest: statistician, methodologist, patients, researchers and regulators

Seventh Framework Programme (FP7) small-
population research methods projects and

regulatory application workshop REFLECTION PAPER ON METHODOLOGICAL ISSUES IN CONFIRMATORY

CLINICAL TRIALS PLANNED WITH AN ADAPTIVE DESIGN




Successful examples

Use of Canakinumab in the Cryopyrin-
Associated Periodic Syndrome

Helen . Lachmann, M.D,, Isabelle Kone-Paut, M.D.,
Jasmin B. Kuemmerle-Deschner, M.D., Kieron S. Leslie, M.B., B.S.,
Eric Hachulla, M.D., Ph.D., Pierre Quartier, M.D., Xavier Gitton, Ph.D.,

Albert Widmer, M.Sc., Neha Patel, M.S., and Philip N. Hawkins, Ph.D., F.Med.S«i.,

for the Canakinumab in CAPS Study Group*

Vil. 42, No. 8, 2003
0735-1097/03/430.00

Jorurnal of the American College of Casoleogy
ISSN
doi:10.3016/50735-1097(03)01040-4.

& 2003 by the American Callege oE(xMog Foundation
Published by Elsevier Inc.

The Safety and Efficacy of Subcutaneous Enoxaparin

Versus Intravenous Unfractionated Heparin and

FDA grants accelerated approval to
pembrolizumab for first tissue/site agnostic
indication

f smare W inUNKEDIN | @ Pt BB EMAL | S PRINT

Listen to the FDA D.1.5.C.0. podcast about this approval

On May 23, 2017, the U.S. Food and Drug granted d approval to p
(KEYTRUDA, Merck & Co.) for adult and pediatric patients with ar i i

high (MSI-H} er mismatch repair deficient (dMMR) solid tumaors that have progressed following prior treatment and
who have no satisfactory alternative [malmenl upbuns ar wuh M3SI-H or dMMR colorectal cancer that has
 following with a fl and i

Original Investigation
Percutaneous Left Atrial Appendage Closure vs Warfarin
for Atrial Fibrillation

Tirofiban Versus Placebo in the Treatment of

Acute ST-Segment Elevation Myocardial

Infarction Patients Ineligible for Reperfusion (TETAMI)
A Randomized Trial

JO

The NEW ENGLAND

Randomized Clinical Trial

URNAL of MEDICINE

M:uc Cohen, I\"lD FACC Gla_'n Franm Gensml, ]VID ]‘ ans Maritz, MD ;2

ESTABLISH

ED IN 1813 NOVEMEER 20, 2014 VOL 371 NO. 21

Crizotinib in ROS1-Rearranged Non-Small-Cell
Lung Cancer

Phase Il, Open-Label Study Evaluating the Activity of Imatinib in
Treating Life-Threatening Malignancies Known to Be
Associated with Imatinib-Sensitive Tyrosine Kinases

Michael C. Heinrich,! Heikki Joensuu ? George D. Demetn,? Christopher L. Corless,' Jane Apperey.®
Jonathan A, Fletcher* Denis Soulicres.® Stephan Dirnhoter” Amy Harow. AfaTown,” Arin McKinley,"
Shane G. Supple,"” John Seymour.” Lilla i Scala® Allan van Oosterom.™ Richard Hemmann,®
Zariana Nikolova,® and Granmt McAttur™ for the Imatinib Target Explostion Consortium Study 82225

R
Patricia Step

Abstract P\rpme To evahsste the amnv of matinis m ueamg sdvanced, lile-thee stening makgrancies

ong or
Experimental Design: Thes was a phase Il, open-lbel, sngle arm study. Patients 215 years old
ne k = oiled Pationts wam 400 or
nemaaolm:p: mahgnancy and sobd tumors, respectively. Trestment was continued until disease
progression o unacooptable toxicity. The primary chieckve was to identify evidonce of matinib
activity
Results: One hundrod cighty-six patients with 40 dﬂmm( malignancios wore enroliod (T8.5%
solid wners. 21.5% hematslogic malignancies). Confirmed respanse occurred in 8.9% of solid
umor patients {4 complote, § panial) and 27.5% of hematologic malignancy pationts (8 com-
ote, 3 par:u; Notabhe activity of imatiniby was obsoerved in u-i.- T tumer types (aganessie
L syndrome,
disorders, Arotal of 106 for activating muta-
tions: five KT mutations and no platebet- derived growth factor receptor mutations wene found.
Oree patient with systemic and & ) 1o therapy had a
sensitive KIT mutation (DE16T). There was no clear relationship betweon sxpression or activation
of wild-type b rLponse.
[ Chnical e h
of sctrvation of imatind tanget kinases. Dur reslts ndheate an imporant role for mokcular char-
if lumaors o ikedy o benefit

tify

T. Shaw, M.D., Ph.D., Sai-t

D. Wilner, Ph.D., Jef

Enzalutamide in Metastatic Prostate Cancer
before Chemotherapy

T.M. Beer, A ). Ar
P. versen, S

An Adaptive, Dose-Finding, Seamless Phase 2/3 Study of
a Long-Acting Glucagon-Like Peptide-1 Analog (Dulaglutide):
Trial Design and Baseline Characteristics

Mary Jane Geiger, M.D, Ph.D,! Zachary Skrivanek, Ph.D,' Brenda Gaydos, Ph.D,*
Jenny Chien, Ph.D.! Scott Berry, Ph.D,” Donald Berry, PhD,* and James H. Anderson, Jr, M.D#



Novel study designs in early development

Potential benefits

« Greater efficiency in drug development

» Faster detection of innovative agents

* More accurate selection of patients

« Can address multiple objectives within a single protocol
» Hypothesis generating for confirmatory trial

» EXxposure of less patients to potentially inactive agents

* Only the strictly required Sampléms"e)k\p@tsed

FalC Approval
* Minimize numbers of failed studies due to design errors -
. _ :?Ezras é;in:;ry / PoC clinical trials : :| Clinical development )
VoA 4 ) 4
* Less resource consumption A {
Exploratory phase Confirmatory phase
» Apply biomarkers, modelling and P Apply innevative tocls and clinical .
simulation, and advanced staristical trial designs such as adaptive or
methodology seamless studies
» Demonstrate PoC and establish » |dentify target patient population,
dose selection confirm optimal dose and
dosing regimen and establish the
| benefit/risk ratio

Mature Reviews | Drug Discovery

. Tt Center for the
Sources: Orioff, I, at al. {2009). "The future of drug development: advancing clinical trial design.™ Mat Rev Drug Discov 8(12): 949-957. l n| Arudy of Divug Development



Novel study designs in early development

Potential challenges:

* For regulators:

* Interpretation of results and regulatory decisions

Single arm studies
Biomarkers poorly qualified (diagnostic and/or predictive
and/or prognostic)

EXpIO rato ry e nd pOl nts (e .g. OR R) BENEFIT-RISK ASSESSMENT
REGULATION (EC) No 3‘1&.2004 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL

Proper selection of the target population? s ey et it it st e

Proper (feasible) adjustment for multiplicity?

Feasibility of confirmatory trials: clinical equipose

» Often linked to an early access regulatory tools: AA, ~MA

The B/R is key concept
It does not differ for drugs based on
biomarkers/novel designs
Robustness of the whole lot of data:
biological plausibility, validity



Novel study designs in early development

Potential challenges:

 For sponsors: Retention of integrity of trial designs
o Susceptibility for bias
 Logistically complex:

* New trial networks (collaborative groups) and informatics
infrastructures needed to enable dynamic nature of the trial
design=centralized shared governance,

» Biomarker screening platforms

* Increased planning efforts and coordination. Intensive pretrial
discussions among sponsors-parties involved to agree on data use,
publication rights, timing of regulatory submissions, etc

o Complexity of safety monitoring

» Long-running master protocols: changes in SOC !



Novel study designs in early development

Potential challenges:

 For Competent Authorities and RECs

* Huge divergence among CA: unclear how central CT
approval will handle this
 RECs: Need to guarantee patient’s rights (informed

consent) and well-being of participants...¢?



N
\

an evidence based treatment

‘We have two options: either 5
S or an exciting, risky Ty 2
Conclusions )

— Alternative designs ARE tools to manage complex situations

— Refined trial designs and analysis methods should be used to maximize the
information obtained

— Alternative designs ARE NOT means to reduce or relax methodological requirements
or apriorism

- NEED TO ADAPT

— A balance should be reached between statistical efficiency and results that can be
clinically interpreted

— Alignment with regulatory agency interest in supporting achievement of better quality
and efficiency

— Subjects rights and well-being need to be guaranteed

Confidence Speed Efficiency

éiéc;a{g@‘




Hypothesis...experiment...conclusion.
Wow. This is so last century.

GRACIAS
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