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NisESIEEEIEYI Consistent Definition:
=Siamiell Presentation

' macogenomics (PG)

of hereditary differencesin either
lon profilesat the RNA level or
ences at the DNA level for the
DUrposes of bettes under standing variability
IN disease phenotypes, disease progression,
and dose-response. PG data can help in
choosing a drug and selecting a dose.




10, MORILOK dISEASENrogression or assess severity

to predict clinicalleutcome of drug treatment a priori
t0 measure drug respoenseposteriori
to develop a diagnostic or drug, response predictive test




JD

SRPENEY. Genotyping

Whole genome scans or sequence profiling of
Specific gene nucleotides at the DNA level using

PIBEEROr tissue samples

Goealhsitendentify SNPs (alleles) or haplotypes
—commoenvalidated variants of drug metabolism genes

— customlset off SNRs related to safety or efficacy

— populationranalysisiofiresponders vs nonresponders

— 10 Include or exclude patients from treatment

to guide dose selection a priori



s/lihen PG data should be submitted to FDA?

SNest data IS exploratory and not suitable for

~ | —

= EXcepliemis drug metabolism genotypes

o \What formats can be used for submission?

— Standardization effassays and reports is evolving

o How willlPG data be used in decision-making?

— based on validity ofi biemarkers




egulations: Submission
a During IND Phase

Jate infor mation about phar macological
glogical studies of the drug involving
Imalsor in vitro, on the basis of
sor has concluded that it is
onduct the proposed clinical
Investigations’

CFR Section 312.23(a)(8)




mxegulations: Submission
ata To Unapproved NDAs

DA Isrequired to contain reports of all
)ons of the drug product sponsored by
and all other information about
pertinent to an evaluation of the
D). any sour ce”
CFR Section 314.50




nce to Interpret Regulations
ate Progress in PG

Guidancefor Industry

macogenomic Data Submissions

October 31, 2003
BER, CDER, CDRH

Genomic Data Submission Workshop
November 13-14, 2003
Washington, DC




agisisEsPs D oNsor Required to
Silslggly’- G Data?

Slificacy.

Provides information or recommend uses of PG
tests in drug labels

Valid biomarker: measured in amanalytical test system with well-
established performance characteristics, and described within a
framework that establisnesitstoxicological or clinical significance




Informe SVlaYEVAeI M INIDER=1ple
MIPYASsSEST \0\WS INncreased Use of PG

9/01 1/02 2/02 5/02 6/02 8/02 9/03

"



Types dCEbEIE]

sRlVlicroarrays
=NElatively new, technigues and test procedures not
Welllvalidated, exploratory
—Spterpretation of toxicological or clinical significance
URelears ypothesis-generating
axtrapelatien ofi,findings across species or patient
population; tenuous

— few examples i INDsybut some informal meetings
With sponsoers




Types dCEbEIE]

SREENOotyping
=Nfibye mature techniques and test procedures with
SEVENal well-established biomarkers
pterprEtation of toxicological or clinical significance
URcleagiaypothesis-generating in some cases
extrapelatien ofifindings across patient populations
depends onlracialddistribution of alleles

— most of the examplesin INDs and some examples in
N[ DJASS




cinlsliERsy\\/ cll-Established
SIEiggEigd=Ts. CYP P450 Enzyme Alleles

Figure 1. Relative contributions of CYP isozymes and
other enzymes to the phase | metabolism of drugs.
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°henotype Associations
Pzed in Scientific Community

90% of population
GCCCGCCTC — Extensive metabolizer

EXPOSURE

GCCCLCCTC |— Poor metabolizer
10% of population




Lo Tast Mormalt High/=iow
narmeal
Plasma drug concentration

extensive metabolizer

# poor metabolizer

Efficacy: childhood
depression rating scale,
Improvement in up to 9
different symptoms

Safety: CNS difficulties;
long-term growth angd
suicide potential




VoricogvdelIsNQVAEIale )

sAntifungal approved in May 2002 at an oral
#@se of 100-200 mg BID

SYRZEA0 Is major metabolic enzyme controlling
1eaidiieerand exposure

C
C

Viost commoen side effect Is visual distrubances

(34%) and mest serious potential adverse
event Is QI proelongation (drug interactions)

FDA Antiviral Drugs Advisory Committee Briefing Document from Pfizer, 8/30/01




CENsIIs)” as a Covariate in Early
Sy P harmacology Studies




SSRVENF LcSs and Dosage
st ents

Co-Variate Changesin Recommended Prevalence
Exposure Dosing in

Adjustment Population

50 % reduction 2.3 %

2.0-fold

Body Weight
< 40 kg

Hepatic 3.2-fold 50 % reduction ?7?
Impairment

2C19 2.0-fold (HEM) No dose 26% (HEM)
Genotype*  4.0-fold (PM) reduction 2% (PM)

* Caucasian data



m@ sy ferences in Phenotype

12
| Ge

Racial Group

Caucasions - *2A, *2B (2 -5 %)

Asians 13 -23 % *2A, *2B (20 — 30 %)
*3 (15%)




Atormo REESHENEICEY)

reuptake inhibitor of ADHD approved in
ary 2003

IS major metabolic enzyme controlling
and exposure

s, 2% African-Americans — PMs
enAUC, 5-fold longer t,,, compared to EMs

e CYP 2D6 genotype obtained under double-blina
conditions in clinical trials

— 3017 EMs and 237 PMs (7.3%)




Nnd Treatment OQutcomes:
tive Analysis

Patient Discontinuations

All Patients EMs PMs p-value

Adverse Event 58% 8.9% 0.063

Lack of Efficacy  26.0% 17.3%  0.002

At doses < 1.2 mg/kg/day (Source: R. Hockett, DIA Annual Meeting, 2003




of the population are PM’s resulting in ...
teractions

2D6 in EM’s increase exposure...similar to PM’s

e following ADR’S were\either twice as frequent or statistically
significantly more frequent in PM’s compare to EM's...

Laboratory Tests
Laboratory tests are available to identify CYP 2D6 PM’s. .4




=Ni#evidence is available to support the safety

gi@refiiectiveness of the drug only in selected
SUlB@relps, of the larger population with a
gdisease, theénabeling shall describe the
evidence anaidentify specific tests needed fof
selection or monitoring of patients who need

the drug




igglelgsil"0 Risk/Benefit of
IAslsigsyycd Drugs Using PG

Updating I nformation in the Approved L abel
for 6-Mercaptopurine: |ntroduction

Lawrence J. Lesko, Ph.D., FCP
Director, Office of Clinical Pharmacology and
Biopharmaceutics
Center for Drug Evaluation and Research
Food and Drug Administration

Pediatric Oncology Subcommittee M eeting
Rockville, Maryland
July 15, 2003




sViEIgsEIse Lirine (6MP) and Childhood
Acute Lyr phoblastlc Leukemia (ALL)

6MP 1S metaolizedito pharmacologically active
thiopurine nucleotidesby thiopurine
methyltransferase (TPMT)




Ve ctic Polymorphism

documented, causal link between TPMT
morphism and clinical effects, including toxicity

Table 3
Genetic Determinants of Thiopurine Methyltransferase Activity

Gene Frequency Enzvme Activity Allele

89% Mormal to high TPMTHTPMT*
| 1% [ntermediate TPMT*TPMT!
0.33% Low to Absent TPMTYTPMT

If heterozygote: approximately 5000 activity, vielding less 6-MMP and more 6-TG. Very
likely to respond to therapy: however, much higher risk of myelotoxicity; requires reduc-
tion in dose [33% of usuall.

If homezygous mutation: minimal activity, vielding negligible 6-MMP and high 6-1G. Very
high risk for severe myelotoxicity; drug contraindicated.

[T weild type: normal to high activity, vielding normal to excessive G-MMP levels; vanable
ol ane.

TPMT, thiopurine methyltransferase; 6-MMFP, 6-methylmercaptopurine; 6-TG, G-thioguanine.



TPMIT IESulgle

5 tests are available and feasible to use for
Ifying these patients and guide optimal dosing

*2 (~ 5%), *3A (~85%) and *3C (~5%)

aboratories operating under CLIA, and
GLP conditions

e Academic laboratokies operating under research
protocols

Pediatric Oncology Subcommitteer ecommended revision of
the 6M P label to include update infor mation on TPMT




SUMmmaj

sSEile the technology and biomarkers are new, the
illhdamental concept of using PG to enrich populations,
axeilple patients from studies and guide dosing is not

INEVV:

FeIRco=development of a PG test and drug, FDA would
recommendstilbmission of complete information on both
test (e.g., IDE)rand drug (e.g., NDA)

o Analytical validity eff established PG tests rely on internal
QC pregrams typical of CLIA and/or GLP laboratories
(sample handling, iInceming »RNA and DNA integrity
tests, + and - controels, duplicates, etc), voluntary
proficiency testing results




