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Table 1. Signal Transduction Inhibitors in Clinical Testing

ImYaRPa

Target/ Mechanism of

Phase of

Currant Nato

Drug

Target/ Mechanism of Action

Phase of
Develanment

Current Data

Drug

Target/ Mechanism of
Action

Phase of
Development

Current Data

AG013736 (Pfizer) VEGFR, PDGFR and c-Kit Phase 11 Phase 11 trial in AML halted due to lack of response. Phase 11
study in NSCLC planned.

AMG 706 (Amgen) VEGFR, PDGFR, c-Kit and Phase 11 Early clinical evaluation shows some evidence of tumor

Ret regressions. Ongoing studies include evaluation of

monotherapy and combination use with other agents for the
treatment of imatinib-resistant GIST, NSCLC, and CRC

GW-786034 (GSK) VEGFR-2 Phase 11 Phase 1/11 evaluation of twice-daily oral therapy for advanced
solid tumors

ZD6474 VEGFR-2 and EGFR Phase 11 Phase I studies have shown promising safety and efficacy

(AstraZeneca) data.Headache and thrombosis were the most common grade 3
adverse events in phase Il evaluation of ZD6474 with
docetaxel in NSCLC.

AzD2171 VEGFR-2 Phase | Ongoing phase | evaluation in a range of tumor types.

(AstraZeneca)

AEE-788 (Novartis) VEGFR, EGFR and erb Phase | Ongoing phase | evaluation as once-daily oral treatment for a
range of tumor types.

CEP-7055 (N, N- VEGFR-1, -2 and -3 Phase | Phase | evaluation of daily therapy for 28 days.

dimethyl glycine
ester prodrug of
CEP-5214; Cephalon)
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Transporter @

(MRP2)

> SN-38G
* glucuronidase

Enterohepatic
circulation - SN-38  + glucuronic acid
<
_
O e
Carboxylesterase Irinotecan

UGT, UDP-glucuronosyltransferase * CYP3A
APC NPC




UGT1Al

>

s —prometer | — T — T — N — -

UGT1A1*28 7 repeats TATATATATATATA
Wild-type 6 repeats TATATATATATA

Physiological hyperbilirubinemia
Gilbert syndrome

(http://som.flinders.edu.au/FUSA/ClinPharm/UGT/currnom.htm)

Term X2 P OR (95%Cl)
UGT1A1*28 12.95 .0003 7.23 (2.52-22.3)
Regimen 7.36 .0067 4,52 (1.53-13.9)
Female 3.10 .0782 2.45 (0.90-6.75)

(Ando Y, Cancer Res 60: 6921-6926, 2000)
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Gene symbol

Polymorphisms

Clinical phenotype

Phase |

CYP2Dé6?

CYP2CH

CYrP2C19 Num?rous and frequent funlf:tionallpoiymorpr}istglrs Variable metabolism of CYP substrates depending on enzyme
CYP3A5 gécr)]ré Zﬂgﬁ?@lﬁgif'\lps’ Splice variants, regulatory, specificity. Allele frequencies vary among ethnic groups
CYPZ2B6?

CYPZ2E1

DPYD N}gggflzoiimgsggszgdming splice variant *2A increases 5FU neurotoxicity

Phase 11

NATZ Arg197GIn, lle114The, Lys268Arg, G191GA, G857A Affect acetylation rates for drugs (e.g. isoniazid)

GSTM1 _ _ _ ) _

e Deletion causing null genotype Decreased glutathione conjugation

UGTIAL? Multiple polymorphisms in the promoter and coding UGT1A1*28 variants associated with increased irinotecan

regions

toxicity

Drug transport

ABCB14

Several polymorphisms including C3435T

C3435 associated with higher drug transport activity

BCRP (ABCG2)

G34A, C421A and 944-949 deletion

Minor alleles with lower BRCP expression, enhanced drug
sensitivity
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Drug targets/pathway protein

MTHFR C(677)T and A(1298)C T677 increases toxicity to methotrexate, drug resistance

TYMS Two to nine 28 bp repeats in the 5 enhancer TSER*3 associated with drug resistance

ALOXS Variant promoter S . ith the mutant genotype

SLC6A4 Long/short promotes %?,Jy%uaa?;ﬂ“?_jj_&tf-gya?*%i? j@mm rug response efficacy

Drug Marker Association with response to treatment S\:sjdeengz

Fluorouracil TS Low RNA expression or negative IHC staining I
DPD, TP Low RNA expression or negative IHC staining 1
p53 Wild-type p53 or negative IHC staining 1
BCL-2 High RNA expression or positive IHC staining 1
MSI MSI positive or negative IHC staining for hMLH1 or hMLH2 1

Capecitabine TS Low RNA expression or negative IHC staining 1
DPD Low RNA expression or negative IHC staining i
TP High RNA expression or positive IHC staining 1

Irinotecan Topoisomerase 1 High RNA expression or positive IHC staining 1

Oxaliplatin ERCC-1 Low RNA expression or negative IHC staining 1

Trimetrexate DHFR Low RNA expression or negative IHC staining i

Growth-factor antibodies or VEGF, EGFR High RNA expression or positive IHC staining Il

tyrosine kinase inhibitors

CDK inhibitors pl6 Inactivation by methylation i

Nitrosoureas MGMT Inactivation by methylation i




[ DNA it

I &

AERIR R
R




[ RNA #iH

B

FE TR R AT ]

EACIVEE, i ]
(NRLeg)

A 77 HA R
1 = AR
RES g/ N R




EEREREROEZHA
Camptosar® Labeling Revision

z _/ IVEPARTYIEST OFF HTEALTI & HUMANS SERYICES Pubilc Maalth Saniea
e Food ard Drug Administrafion

Rockyille, MD HE5T

Patients with Reduced UGT1A1 Activity

Individuals who are homozygous for the UGT1A1*28 allele are at increased risk
for neutropenia following initiation of CAMPTOSAR treatment. A reduced initial
dose should be considered for patients known to be homozygous for the
UGT1A1*28 allele.

Heterozygous patients (carriers of one variant allele and one wild-type allele
which results in intermediate UGT1A1 activity) may be at increased risk for
neutropenia; however, clinical results have been variable and such patients have
been shown to tolerate normal starting doses.

(http://www.fda.gov/cder/foi/label/2005/020571s026Ibl.pdf)
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Draft Guidance for Industry,
Clinical Laboratories, and FDA
Staff

In Vitro Diagnostic Multivariate
Index Assays

DREAFT GUIDANCE
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Guidance for Industry Pharmacogenomic data submissions, March 2005 FDA
Drug-Diagnostic Co-development Concept Paper April 2005HHS FDA
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Toxicity Prediction

Genotype-Toxicity Association

Genotype-PK parameter Association

ABCC1
ABCC2
ABCB1

1 G128C; C218T,; G2168A; G3173A
1 C-24T; G1249A; C2366T,; C3972T
: T-129C; C1236T, G2677A,T; C3435T

UGT1A1l, CYP3A4, CES], CES2: Full coding sequence

CES], 2

CYP3A4, 3A5
APC

Death

ASCO, Atlanta, 2006 Abst.# 2060

s

Possibly

UGT1A1

Any one of the polymorphisms,
*6, *7, *28, 1091C>T, and -64G>C

4L
SN-38 38%386

SN-38

L

Neutropenia, Leukocytopenia

® Infection with grade 3 or 4 neutropenia



Ingenuity Pathway Analysis (IPA)

BRCE3

8.187E-3

1.670
5.123E-3

PP

@ 1%

3.922E-2

e SNRPB*

1012
236482 2.7726-4

-0:1657
7.117E-1

‘?“ 1.250E-1

177
6.855E-6
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