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K-ras Mutations and Benefit from Cetuximab
in Advanced Colorectal Cancer
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ASCO Releases its First Provisional Clinical Opinion (PCO)

Poatients with metastatic colorectal cancer who are candidates for ant-EFGR therapy should have their tumors tested for KRAS gene mutations, accarding to
ASCO's first Provisional Clinical Opinion (PCQ),

Ifa patent has a mutated form ofthe KRAS gene, the Socisty recommends against the use of anii-EFGR antibody therapy, based on recent studies indicating
this treatment s only effective in patients with the normal (wid ype) form of the KRAS gene. I is estimated that 40% of patients with colon cancer have the
KRAS mutation

*Persnalized medicine s the next ronfer in cancer care,” said Richard L. Schilsky, MD, ASCO Fresident. “Using KRAS testing to guide colorectal cancer
treatment is a pime example of where cancer care is heaing."

"Baging cancer treatment on the unique genetic characteristics of the tumor or the individual with cancer will improve patient outcares and help avoid
unnecessary casts and side effects for patisnts who are unlikely to bensiit" Dr. Schilsky added.

PCOs are intended to affe timely preliminary clinical direction to oncologists following the publication or presentation of patentially practice-changing deta from
major studies. ASCO's PCO on KRAS gene testing was given pror to the January 15-17, 2009 Gastrointestinal Cancers Symposium in San Francisco,
California. The Symposium was co-sponsared by ASCO, the American Gastroenterolagical Asgociation (AGA), the American Society for Radiation Oncology
(ASTRO), and the Sosiety of Surgical Oncology (350)

Amang the 500 presentations was an important econormic and scientifc study that discussed the possibilty of more than halfa billion dollars in savings for the
United States healthcare system. The study showed that routine testing for KRAS gene mutations in patients with metastatic colorectal cancer could save the
U'S haalth system up to 504 million per year by identifying who would bensfi from the drug cetuximab

Information on the PCO is curtently available on ASCO.0rg, and the entire report will be published in the February, 12003 issue of the Jouma) of Ciinical
Oncorogy (JCO).
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Develop Predictor of Response to New Drug

Patient Predicted Responsive

New Drug

Patient Predicted Non-Responsive|

Off Study
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Biotarker Stratified Randomized Design
Stratified design randomizes both marker positive and negative patients.
See references 73-75 in Technical Reports Section
e Stratified Design with Prospective Analysis Plan and Binary Endpoint
« Stratified Design with Prospective Analysis Plan and Time- to-Event Endpoint
© NIH, 2008
Done Y
=loixi|
Fle Edc vew sty Gookmsrks Took Hep
- € 0w [ htpiisinsnc ringovibrbfsamplesice/sdpan_survtval bl 7 - P
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Stratified Design with Prospective Analysis Plan and Time-to-Event Endpoint s
Rondomized trial comparing new treatment (T) fo control (C) includes both classifier positive and classifier negative patients.
Presumes availability of binary classifier predictive of benefit for new freatment.
Hazard ratis of elassifier positive vs classifier negative control patients [1.0
Proportion of patients who are classifier positive  [25]
Choose one analysis plan:
& Analysis plan A: Determine sample size for overall test comparing T to C for all randomized patients at reduced two-sided level
alpha. If overall test is not significant, then test T vs C in classifier positive subset using (05-alpha) signi ficance threshold.
Hazard ratio for overall effect of new treatment  [0.67
Two-sided significance threshold (alpha) 003
Power for overall test [0.90
€ Analysis plan B: Determine sample size for comparing T to C in classifier positive subset at .05 level. If that is significant at 05
level, then evaluate classifier negative subset.
Hazard ratio for effect of new treatment in classifier positive patients [050
Power 0.0
© Analysis plan C: First test if treatment in classifier positive patients is better than in negative patients. If inferaction is
non-significant, just compare t overall. Otherwise, compare within subsets. |
Hazard ratio for overall effect of new treatment  |0.67
Significance threshold for interaction test (one-sided) [0.10
Power for overall test [0.90 =4
bone »
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Cancer Therapy: Clinical

Adaptive Signature Design: An Adaptive Clinical Trial Design for
Generating and ProspectivelyTesting A Gene Expression
Biomarker-Adaptive Threshold Design: A Signature for Sensitive Patients

Procedure for Evaluating Treatment h Possible Bors Frexdhn and Richard Sirmon

Biomarker-Defined Subset Effect
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Power

Overall .05 level test

Overall .04 level test

Sensitive subset .01 level test
(performed only when overall .04 level test is negative)

Overall adaptive signature design
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Critical Review of Published Microarray Studies for
Cancer Outcome and Guidelines on Statistical
Analysis and Reporting

Alain Dupuy, Richard M. Siman
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facus on cancer.reloted clinicsl outcomes.
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e microarray dudies that

Studies published through 2004 in which microarroy.bosed gene expression profiles were snolyzed for
their relation 1  clinical concer cutcame were idemtified through o Medline search followed by hond
sreaning of absiracts and full text artickes, Studies that were eligible for cur analysis addreseed one or
more autzomes that were sither an event cecurring during followup, such o3 death or relope. or o thara.
Feutic respanse, We recarded descriptive characteristics for all he selected studies. A criicel review of
cutcome-related sististical ans lye=s waz undsrisken for the artickes published in 2004,

ety st . and their descriptive characieriics are precenind. Sicty-sight (702} were
published in journala of impact foctor grester thon 8.4 detoiled account of the 42 studies (475 published
in 2004 is repertzd, Twenty-ane (20%0) of them contained ot kesst ane of the following three basic flaws:
1) in cutcome-related gen= finding. s unstated, unclear, or inadequate conirol for multiple testing: 21 in
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The mest commen and serious misiskes and mismnderstandings recorded in published studis sre
described and illustrotad, Based on this analysis, o proposal of guidelines for stotistical analysis ond
reporting for elinical micros sy stdles, presene s a checklist of “Dars snd Donvts,” is provided.
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Concordance among Gene-Expression—
Based Predictors for Breast Cancer

ABSTRACT
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Generation of Gene Expression Profiles

* 14 specimengH is the expression profile for specimign
* Log-ratio measurements on 6000 genes

* P, ~ MVN(O, | 5000

» Can we distinguish between the first 7 speciméiass 1) and the last 7
(Class 2)?

Prediction Method

« Compound covariate predictor built from the lo¢jea of the 10 most
differentially expressed genes.

59



Proportion of simulated data sets

I Cross-validation: none (resubstitution method)
tzzzzZ1 Cross-validation: after gene selection
BN Cross-validation: prior to gene selection

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Number of misclassifications
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