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http:/fwww .fda.gov/drugs/scienceresearch/researchareas/pharmacogenetics/ucm083378.htm

Internet Explorer

T $]ICAD  |E0 Genomics > Table of Pharmacogenomic Bio...

ID/A\ U.S. Food and Drug Administration
== Protecting and Promoting Your Health

Drugs

Additional Research Areas

Genomics
Overview of the Genomics Group
Presentations on Genomics

Publications on Genomics

Most Popular Searches

© Home @ Drugs @ Science & Research (Drugs) @ Additional Research Areas

Table of Pharmacogenomic Biomarkers in Drug Labels

Pharmacogenomics can play an important role in identifying responders and nen-rezponders to medications, avoiding
adverse events, and optimizing drug dose. Drug labelz may contain information on genomic biomarkers and can
describe:

® Drug exposure and clinical rezponge variability

* Risk for adverse events

* Genotype-specific dosing

® Mechanisms of drug action

® Polymorphic drug target and disposition genes
The table below lists FDA-approved drugs with pharmacegenemic information in their labels. Some, but not all, of the
labels include specific actions to be taken based on genetic information. Relevant sections of the label with such
information are noted in the last column of the table. Biomarkers may include gene variants, functional deficiencies,
expression changes, chromosomal abnormalities, and others. Microbial variants that influence sensitivity to anti-
infectives are not included in the table. Please note that the table columns can be sorted.

Pharmacogenomic information can appear in different sections of the label. For more infoermation on the relevance of
information in warious parts of the drug label (e.g. Indications and Usage, Dosage and Administration, Boxed Warning,
etc.), please go to the relevant labeling guidance. For information on the FDA's initiative to improve prescription drug
labels, visit the FDWA/CDER Learn website.

Pharmacogenomic Biomarkers in Drug Labels

Therapeutic

Drug = Biomarker # Label Sections -
Area

Abacavir Antivirals HLA-B*5701 Boxed Warning,
Contraindications, Warnings
and Precautions, Patient
Counseling Information

Aripiprazole Psychiatry CYP2DS Clinical Pharmacology,
Dosage and Administration

Arsenic Trioxide Oncology PML/RARD Boxed Warning, Clinical

Pharmacology, Indications
and Usage, Warnings

SEARCH

m

Home j§ Food || Drugs | Medical Devices | Radiation-Emitting Products | Vaccines, Blood & Biologics | Animal & Veterinary | Cosmetics | Tobacco Products

& O
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Table 1 | Examples of predictive biomarkers for drug response

Blomarker Cancer type Drug therapy Drug target
HERZ2 (gene amplification) Breast Trastuzumab HER2

Estrogen receptor (protein expression) Breast Tamoxifen Estrogen receptor
BCR-ABL (gene translocation) CML Imatinib, dasatinib, nilotinib BECR-ABL

EGFR + KRAS (KRAS mutation) CRC Cetuximab, panitumumab EGFR

EGFR (kinase domain mutation) NSCLC Erlotinib, gefitinib EGFR

PML-RAR (gene translocation) APL All trans retinoic acid PML-RAR
BRCAL/2 (mutation) Breast Olaparib, veliparib PARP
BRAFVEO0O0E (mutation) Melanoma Vemurafenib ERAF

ALK (rearrangements) NSCLC Crizotinib ALK

Abbreviations: APL, acute promyelocytic leukemia; CML, chronic myeloid leukemia; CRC, colorectal cancer; NSCLC, non-small-cell lung cancer.

[5IF] LaThangue, N. B. & Kerr, D. J., Nat. Rev. Clin. Oncol. 8, 587-596 (2011)
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Definition of “Precision Medicine” in Astellas
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“Precision Medicine” development in Astellas
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Right drug
for

Companion diagnostic

to
identify right patients

Drug targeting causal
molecule for disease

right patient

Partnering with
diagnostics company

Companion Diagnostics

Mechanism of

Project Target cancer . . Remarks
Development ongoing action
Enzalutamide Androgen receptor
MDV3100 Breast cancer v inhibitor
Quizartinib . . . S
AC220 Acute myeloid leukemia v FLT3 kinase inhibitor
ALK tyrosine kinase
ASP3026 Cancer v bt
Erain | s, cabrect v HERVEGFR trosie (A CoTPOr degncstc e
(Tarceva) (IR, SRR, | , olorecta kinase inhibitor :
cancer, Pediatric ependymoma currently under review
AGS-16M8F/ Renal v Antibody utilizing ADC
AGS -16C3F enat cancer (Target: ENPP3)
Prostate cancer, Antibody utilizing ADC
ASG-5ME v
Pancreatic cancer (Target: SLC44A4)
. Antibody utilizing ADC
ASG-22ME Solid tumors v (Target: Nectin-4)
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FDA EMA

Draft Guidance for Industry and Food s )
* [URUI"EM\ N1[DI(“]NI'\ *\U[N(_,‘r
. » . . * 31 ¢ 5 HEALT
and Drug Administration Staff
1 24 June 2010
= - ® ® = 2 EMASCHMP/ 6412987 2008
In Vitro C ompanion Dia gnostic S Comtime for Madkmst Pracucts for Murnan Use (CHME)
Devices _ _
+ Reflection paper on co-development of pharmacogenomic
DRAFT GUIDANCE s biomarkers and Assays in the context of drug
s development
Thiz puidance document is being distributed for comment purposes only. 7 Draft
Docmnent issued on: July 14, 2011
You should submit comments and suggestions regarding this draft document within 60 days of
?U?EUOL; ﬂJF—F"Q"W? R@rwoflhii:ug_c% mméﬁ the ::'m:“m}' Bf(}?ﬁmﬂ-ﬁ Foad Draft Agreed by Pharmacogenamics Working Party June 2010
i 2 bmit written comuments to ivision of etz Manazement -305), Foo
ai-'lld ETJ_gﬁﬂEﬁEﬂSﬂgtotﬂiﬁm Fishers IBE&M 1041, Rﬂ:—JE MD EUE-:%&E%E‘ Adoption by CHMP for release for consultation 24 June 2010
BCTOmC COmmens Lo WWW TeSUaRons Eov _"...E'Im_')' ComImenes W a
numher listd in the notice of availabilicy that publizhes in the Federal Regisuar End of consultation (deadline for comments) 30 November 2010
For questions regarding this document that relate to CDEH contact Elizabeth Mansfield, at 301- g
'?4561' :";__;J;_R— Wéﬁgiﬂu Eﬁm.,l:‘BE%::m;ELGS?\:_E‘EEg ar Comments should be provided wsing this template. The completed comments ferm should be sent to
ocodiafda) th gov: for q.msrﬂl:u for CDER. comtact Christopher Leptak at 301-705.0017, PGWPSecmetariatema. europa. eu
10
Keywords Genomic biomarkers, Pharmacogenetics, pharmacogenonics, 395ays,
;/57..“;\ platfoims, genstic testing, drug develapment
4 CIB &
|:. 2k CD
13 =y RH g ’ . ) . .
Pty E R by b + Reflection paper on methodological issues associated with
s pharmacogenomic biomarkers in relation to clinical
April 2005 s development and patient selection
7 Draft

Drug-Diagnostic Co-Development Concept Paper
Jul!! 2011 Draft Agreed by Pharmacogenomics Working Party (PGWP) March 2011
In Vitro Companion Diagnostic Devices Draft Guidance Floption by GNP To releeae Tor cormuliatien

End of consultation (deadline for comments) 25 November 2011
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CoDx development process

B8 Biomarker discovery & analysis

I} Stratification strategy evaluation

i Partner candidate selection

“CoDx assay” (IUO) development % 100 Imvestgational Use Only
Pivotal trial preparation

“For-product CoDx” development

vii Pivotal trial execution

viii Regulatory submission

[ix | Market entry
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CDx development scenarios
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Rx development process

7% mEft

i) BM discovery & analysis
ii) Stratification strategy evaluation
iii) Partner candidate selection

Prospective
co-development

iv) CoDx assay development
(CoDx [EIFFEAF v) Pivotal trial preparation

Pivotal SXBR AT
"For-product CoDx” P
Z4#mT558) For-product CoDx

development

e

Regulatory submission

— Pivotal trial execution

ix) Market entry

Catch-up

(CoDx []BFRA % :
Pivotal XERATD
"For-product CoDx”
EEHAEICEDHREL
158)

BETHBER BM D7 v EAEICIKELT, HIED CoDx AR FIAABESNS,
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Prospective, Screened - no possible effect in the marker-negative group

Patients Prospectively Screen
possible effect in the marker-ne

ed and Stratified - where there is
gative group

Placebo

I Test1s + I—

| All subjects

—+{ All marker tested

All subjects I—FI All marker tested |

I Test 1s - |

ITﬁtis— I—

ITﬁtis— I—

I Placebo |

(5|A: FDA Draft Guidance “Enrichment Strategies for Clinical Trials to Support Approval of Human Drugs and Biological Products” )
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