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Definition of Pharmacogenomics

The application & benefits of
pharmacogenomics

EGRF testing in colorectal cancer
Monitoring UGT1A1 for drug toxicity
Drug selection using KRAS analysis

PCR testing of BCR-ABL for drug selection
and dosing




The Application of
Pharmacogenomics

Personalized (cohorts) drug therapy
dentify response (lack of response) outliers

dentify toxicity outliers

Selection of drug therapy (biomarkers)
— EGFR use In colorectal cancer

— CML treatment management




The Benefits of Pharmacogenomics

Avoid ‘unpredictable’ toxicity

Increases chance of response

ldentify patients who will not respond
Enhances appropriate drug/dose selection




EGFR Testing for Cetuximab use In
MCRC Treatment

Genetic profiling in colon cancer

Epidermal growth factor receptor (EGFR) is
expressed in up to 78% of colorectal patients

Cetuximab is an antli - EGFR monoclonal

antibody

This drug was approved in the US for use in
EGRG positive colorectal cancer patients




EGFR Testing for Cetuximab use In
MCRC Treatment

« Subsequent data has supported responses in EGFR
negative patients

— In 16 EGFR negative patients, 4 partial responses w ere
seen (25% response rate)

 Response has been tied to the development and

severity of the skin rash

— Inthe CRYSTAL trial, for the 18% of patients with G r. 3/4
skin toxicity, median DFS was 11.3 mo. vs 54 mo . (for
grade 0/1).

* |Is EGFR testing necessary for cetuximab therapy
now?

Chung KJ, J Clin Oncol. 2005;23:1803.
Van Cutsem E. Proc Am Soc Clin Oncol. 2007:; 25:164S




EGFR Inhibitor-Induced Skin
Reactions




Correlation of Rash and Survival After
Treatment With Cetuximab
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‘Unpredictable’ Toxicity ldentification
Irinotecan’s Use in MCRC

Genetic profiling in colon cancer

Irinotecan metabolized by enzymes exhibiting polymo rphic
activity

Active metabolite SN-38 is glucuronidated (conjugat ed) to an
Inactive form by the UGT - 1A1 enzyme

Polymorphisms of the UGT1A1 gene would thus affectt  oxicity

The genotypes UGT1A1*28/*1 are associated withthe s evere
Irinotecan toxicity (ie., neutropenia & diarrhea)

It is estimated that up to 19% of the population ma  y have
genetic defect

Retrospective evaluation demonstrates this increase d toxicity

In 2005, US-FDA approved an in vitro assay to detec t 2 genetic
polymorphisms in the UGT1A1l gene

Innocenti F, et al. J clin Oncol. 2004:22:1382.




EGFR Pathway & KRAS Oncogene
Predicting Drug Response in MCRC

EGFR pathway is the entry way to multiple intracell ular signaling
cascades

KRAS oncogenes harbor activating mutations yielding proteins
with reduced GTPase activity, which are common in m any cancers

When the KRAS gene is mutated, KRAS protein (p21ra S) is active
regardless of EGFR activation

KRAS gene mutations are an early event and are foun d in roughly
40% of CRC patients

Patients with mutated KRAS (vs wild-type) have a mu  ch lower
response to the monoclonal antibodies, cetuximab &
panitumumab

Recently, ASCO released its first Provisional Clinic  al Opinion
recommending that all CRC patients, who are candida  tes for anti-
EGFR MoAB tx, be tested for the KRAS mutation

Khambata-Ford S, et al. J Clin Ocol. 2007;25:3230
Mendelsohn J, et al. Oncogene. 2000;19:6550




EGFR activation
EGF Pathway mediates multiple

Processes







Predictive Role of KRAS in CRC
Patients Treated With Cetuximah

P=.003
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Khambata-Ford S, et al. J Clin Oncol. 2007;25:3230-3237.































QUESTIONS ?



