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- Role of EMA in qualification of Biomarkers
- Pharmacogenomics, drug approval, and CDx

- Pharmacogenomics and post approval drug
development

- Genomics and drug label
- Global regulatory thinking
- Clinical trial designs

- Personalised medicine and scientific
bottlenecks
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How does EMEA support
Personalised Medicine?

Development of regulatory guidance

e Reflection paper on statistical and
methodological issues associate with PG
biomarkers (Release for consultation due 4th
Q'10)

e Reflection paper on genomics and personalised
medicines (Release for consultation due 1th
Q'11)

Dedicated Biomarker qualification procedure

Regulatory support to projects in the Innovative Medicines
Initiative (IMI) and Critical Path
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EMEA qualification process of innovative drug
development methods

Goal: to support/guide innovative methodology

Input: Protocols and results of studies performed to
establish use of, e.g., a biomarker for a specific purpose
in drug development.

Operations: based on existing Scientific Advice procedure;
public consultation prior to a Qualification Advice.

Output:

(i) Scientific Advice on future studies required for
qualification purposes.

(ii) Qualification Advice and assessment (public document).




EUROPEAN MEDICINES AGENCY
SCIENCE MEDICINES HEALT

afssaps

Agence fran

+ Reflediog paper

Hriefieg meings with Appbe

FEC studises (e collaborstion with the EWP-FK grospl

3 Le=t patierms

Autioa @ 2008, Fnadnaton

+ Refledion ssper o

EUROPEAN MEDICINES AGENCY
SCIENCE MEDICINES HEALT

afssaps

Agence fran

PGWP Briefing Meetings — highlights

e The PGWP group is multidisciplinary (includes independent
Academia experts)

¢ The aim of the briefing meetings is to give an »informal » advice on
technical, scientific and regulatory issues

e Submissions are voluntary and strictly confidential

e Sponsors provide background information within a defined timeline;
they do not commit to a strategic approach

e Regulators do not provide formal advice

e PGWP reports to the CHMP
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PGWP Briefing Meetings
Up to September 2010

42 Briefing Meetings
49 Case studies

8 companion diagnostics
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Scientific Advice

Number of SA requests (total) % BM related SA requests (total)
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* % SA with guestions specific to BM still limited but doubled every year from 2007-
2008 and 2008- 2009
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Qualification of novel
methodologies

Goal: support/guide innovative methodology (1st phase: emphasis on
Biomarkers)

Input: Protocols and results of studies performed by consortia,
networks, public/private partnerships, learned societies or
pharmaceutical industry for a specific intended use in
pharmaceuticals R&D.

Operations: based on existing Scientific Advice procedure; public
consultation prior to a Qualification Advice.

Output:
(1) Scientific Advice on future studies required for qualification purposes.

(ii) Qualification opinion and assessment (public document).
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London, 22 January 20
Doc. Ref. EMEA/CHMP/SAWE/T28

‘ COMMITTEE FOR MEDICINAL PRODUCTS FOR HUMAN USE ‘
(CHMP)

QUALIFICATION OF NOVEL METHODOLOGIES FOR DRUG DEVELOPMENT:
GUIDANCE TO APPLICANTS

DRAFT AGREED BY SAWP 27 February 2008

END OF CONSULTATION (DEADLINE FOR COMMENTS) 30 June 2008

ADOPTION BY CHMP FOR RELEASE FOR CONSULTATION | 24 April 2008

FINAL AGREED BY CHMP 22 Fanuary 2009

KEYWORDS EMEA. CHMP. Novel methodology. Gualification. Scientific Advice.
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Pharmacogenomics, drug
approval, and CDx

Centralised procedure
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Genomic and prediction of T response |

IRESSA
Figure 4 Comparison of gefitinib and carboplatin/paclitaxel treatment arms for
PFS based on their EGFR mutations status — IPASS study
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Genomic and prediction of T response
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For EU regulatory purposes, the PGx platform/test should:

1. Have been validated in the pivotal clinical trial(s)
2. Be widely available

3. Fulfil the EU requirements for diagnostic
tests/agents

4. Rarely, it may be necessary to specify the
platform/test/kit to be used (Celsentri as an
example: Trofile, from Monogram Bioscience)

Erom: Reflection paper on EMEA

experience in PGx in oncology 15
(2008)

F??ﬁ‘%”f’?'“@%?ﬂ'ﬁ%@?ﬁq Regulation of Rx-CDx ‘afssapsk
Problematic (view of Cy) =

*Rx and Dx follow widely different regulatory processes

*Pharma companies do not grasp subtleties of Dx
development requirements or clinical process

eDifficulties synchronizing integrated development and
submission processes to coordinate timing

*Difficulties managing the Co-Labeling of Rx and Dx
¢ Labeling has to be specific and standardized
¢ Management of Labeling when Rx and CDx introduced at different times

¢ Should co-use of CDx be labeled as required, recommended..?
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How to deal with Life Cycle Management (LCM)? Cahiand
update registration for Rx/CDx?

CE-marked IVD’s and proprietary Laboratory Serviests$ follow
widely different regulatory requirements

¢ CE —marked IVD : harmonized EU Framework
» Laboratory Service Tests : National based Framkewor
Establish a risk classification for CE-marked IVDs?

EURQPEAN MEDICINES AGENCY Regulation of Rx-CDx f’f SSUPS \
Problematic (view of Cy)

Biomarkers can provide a link between the CDx and its
designated Rx or therapy

Biomarkers regulated at EMA level, part of review process for
MAA -Qualification process — Paving the way for CDx, Dx?
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Is a Notified Body Required?

Notified Body Required HIV,
Design Dossier Revi Hepatitis
An_nax I f]'ndul;:':?gomﬁf;arce to ;:: oTs)
List A Aulit of Quality Management Systam
Batch Released by the Notified Body Grouping
Annex II Notified Body Required Rubella, PSA,
ListB Audit of Technical Documentation Self Test for
& Quality Management Systam Blood Glucose

St Notified Body Required Pregnancy, Cholesterol
Review of Design & Labaeli
for Lay User Sultability Home Tests
No Notified Tests for Hormones,
Body Required Cardiac Markers, Hematology
ﬁg;';“ga““m‘ and Clinical Chemistry Tests
eclares

VDD Classification Examples
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Pharmacogenomics and drug
post-approval development
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PG and Safety: HLA-B*5701
Abacavir Hyper sensitivity

Hypersensitivity reaction strongly associated with presence of HLA-B*5701
Originally documented by two independent studies in 2002

Warning in the labeling

Barriers to widespread adoption of genetic test

e Retrospective or small prospective clinical trials

e Small number of patients and limited predictive power
* Homogeneous population geographically

¢ Lack of racial diversity

e Case study definition of hypersensitivity

Source: Lancet 2002;359:727-732,
Lancet 2002;359:1121-1122
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PG and Safety: HLA-B*5701
Abacavir Hyper sensitivity

Does prescreening HIV-1 patients for HLA-B*5701 before abacavir reduce
incidence of hypersensitivity reaction?

1956 enrolled and randomly assigned to two arms with ~ 800-850
evaluable, matched patients per arm

+ Significant differences in clinically diagnosed hypersensitivity reaction
(3.4% vs. 7.8%)

- Immunologically confirmed (0% vs. 2.7%)
- PPV ~ 48% and NPV ~ 100%

e HLA-B*5701 screening required prior to prescription

Source: New England Journal
of Medicine 2008;358:568-579
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Genomic and Drug Labels

Drugs with Tests Required (4.1 - 4.2)

e Abacavir : Before initiating treatment with abacavir, screening for carriage
of the HLA-B*5701 allele should be performed in any HIV-infected patient,
irrespective of racial origin. Abacavir should not be used in patients known
to carry the HLA-B*5701 allele, unless no other therapeutic option is
available in these patients, based on the treatment history and resistance
testing (see section 4.4 and 4.8).

Carbamazepine: “Before deciding to initiate treatment, patients of Han
Chinese and Thai origin should whenever possible be screened for HLA-
B*1502 as this allele strongly predicts the risk of severe carbamazepine-
associated SJS (see section 4.4)"

¢ Herceptin (HER2/neu over expression necessary for patients appropriate for
therapy)
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Genomic and Drug Labels

Drugs with Tests Required (ctd’)

e Tasigna (nisotinib) for imatinib-resistant Ph+ CML
e Sprycel (dasatinib) for imatinib-resistant Ph+ CML

e Trisenox (arsenic trioxide) for PML/RARa gene+ [or t(15;17)t ranslocation]
acute promyelocytic leukemia

e Erbitux (cetuximab) for EGFR+ metastatic CRC after failure ofirinotecan;
KRAS wild-type metastatic CRC

e Tarceva (erlotinib) for advanced NSCLC (« no clinically relevanteffects
demonstrated for patients with EGFR- tumours, i.e. £ 10% cells - »)

» Vectibix (panitumumab) for EGFR+, non-mutated KRAS, metastatic,
previously treated CRC -conditional MA

* Tyverb (lapatinib) in combination with capecitabine for Her2+ BC after
failure of taxanes and trastuzumab -conditional MA

e Iressa (gefitinib), for the treatment of adult patients with locally advanced
or metastatic non-small cell lung cancer with activating mutations of EGFR-
TK.
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Global Regulatory Thinking

e Innovative Medicines
e FDA Critical Path Initiative (IMI
Europe i
¢ IPRG *EMEA roadmap
e CHMP PG Working
Party

e Collaboration within US
e International

conferences eInnovation Task Force
eInternational
/ conferences and
o PD and DDI
Notice of PG Discussion Group
VGDS Submission  e]ssues for conducting
Pathway of PG Data = pGx studies
North « International
America conferences
apan
U
E’,(U‘R(RPXE/\N\J\,?ELP‘[(‘_LNES /\G‘F{\K‘:‘/ a fSSapS \

November 2007
EMEA/CHMP/ICH/437986/2006

ICH Topic E15
Definitions for genomic biomarkers,
pharmacogenomics, pharmacogenetics,
genomic data and sample coding categories

Step §

NOTE FOR GUIDANCE ON DEFINITIONS FOR
GENOMIC BIOMARKERS, PHARMACOGENOMICS, PHARMACOGENETICS,
GENOMIC DATA AND SAMPLE CODING CATEGORIES
(EMEA/CHMP/ICH/437986/2006)
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June 2009

EMEA/CHMP/ACH/3R0636/2009

ICH Topic E16
Cienomic Biomarkers Related to Drug Response:
Context, Structure and Format of Qualification Submissions

Step 3

SUBMISSIONS
{(EMEA/CHMP/ICH/380636/2009)

NOTE FOR GUIDANCE ON GENOMIC BIOMARKERS RELATED TO DRUG
RESPONSE: CONTEXT, STRUCTURE AND FORMAT OF QUALIFICATION

TRANSMISSION TO CHMP

June 2009

TRANSMISSION TO INTERESTED PARTIES

June 2009

DEADLINE FOR COMMENTS

September 2009
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Take away message
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+Global drug development: early and continued interaction
between FDA and European Medicines Agency on genomics
has paved the way to new international collaboration tools
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Clinical trial designs in genomic driven
trials

- Clinical trial designs
- Prospective vs predictive
- Exploratory vs confirmatory trials
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Therapy

Everbody tested

All subjects > (possibly after trial), —

Randomization is not
strafified by marker results Standard of care

Non targeted design
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Therapy
| Marker +
Standard of care
Everbody tested,
All subjects p| randomization is B
stratified by marker
result Therapy
—| Marker -

Standard of care

Marker by treatment interaction design
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All subjects

Everbody tested, only
Marker + subset of
patients is enrolled,
then randomized

afssaps ~\

Therapy

Marker +

Standard of care

/

Therapy|

Marker -

Targeted design

Stand aMare

?
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EMA/CHMP experience
(mainly in oncology)

A lot of post-hoc analyses
* A lot of open guestions

* (when) will retrospective BM identification be

acceptable?

» will marker-negative patients be required in trials

* how big will difference in outcomes (BM+ive vs.
BM-ive) have to be for BM-based label?
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Personalised medicines:
scientific bottlenecks

% Limited knowledge of different genes associated pathways
interaction - epigenetics

% Mechanistic studies needed to support the biological
plausibility of genomic BM and their relationship with
phenotype

% Inconsistency of phenotypes definitions and of testing
methods (limited assays’ cross validation) preventing
pooling of genomic data across studies

% Limited availability and access to adequate quality and
quantity of samples associated to well defined phenotypes
to establish clinical relevance of associations (bio-banking
from randomised studies - longitudinal cohorts) in
retrospective analyses
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Personalised medicines:
scientific bottlenecks (ctd)

< Limited evidence-based data (prospective randomised
trials) to establish clinical usefulness (BM guided
treatment/prevention leading to better clinical outcomes)

% Limited data on prevalence and role of different variants in
different ethnic groups

% Limited availability of consistent “clinically viable” test
methods
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Take away messages

1. Genomics plays an increasing role in
pharmaceutical development/approval/information

2. Global drug development: early and continued
interaction between US FDA and European
Medicines Agency on genomics has paved new
ways to international collaboration

3. Genomics could change the global paradigm of
drug development pre and post approval
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Science: our basis
Medicines: our scope
Health: our purpose
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