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KRAS

KRAS testing
(20,000 JPY/case)

Unresectable colorectal cancer
(20,000 cases/year)

KRAS wild type
(12,000 cases/year)

KRAS mutant
(8,000 cases/year)

x 3 months

20,000 JPY x 20,000 =        400 M JPY
640,000 JPY x 3 x 12,000 = 23,040 M JPY

Total: 23,440 M JPY

Cetuximab Tx
(640,000 JPY/mo)

Unresectable colorectal cancer
(20,000 cases/year)

Cetuximab Tx
(640,000 JPY/mo)

640,000JPY x 3 x 20,000 = 
38,400 M JPY
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PFS Subgroup Analysis in the PRIME study

Douillard JY, et al  New Engl J Med 2013

Impact of Minor RAS Mutations;
A Retrospective Analysis with Japanese Cohort of 

Clinical SettingsClinical Settinggs

Impact of Minor RAS Mutations;
A Retrospective Analysis with Japanese Cohort of 

Clinical Settings
PFS OS

Median
All WT (n=49): 6.1 (3.1-9.2)
Ex2 MT (n=21): 2.7 (1.2-4.2)
Others (n=12): 1.6 (1.5-1.7)

Median
All WT (n=49): 13.8 (9.2-18.4)
Ex2 MT (n=21): 8.2 (5.7-10.7)
Others (n=12): 6.3 (1.3-11.3)



RAS

JSMO
http://www.jsmo.or.jp/about/doc/RAS_guidance_coi.pdf

Cancer Sci. 2015 Mar;106(3):324-7. 
doi: 10.1111/cas.12595.
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NATIONWIDE GENOME SCREENING 
OF LUNG CANCER; LC-SCRUM JAPAN 1970 1980 1990 2000 2010
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?
EGFR EGFR

(Maemondo et al. New Engl J Med, 2010)

EGFR mutation
(40-55%)

KRAS mutation
(8-10%)

ALK fusion
(3-5%)

ROS1 fusion
(2-3%)

RET fusion
(1-2%)

HER2 mutation
(2-3%)

BRAF mutation
(0.5-1%) Others?

Japan (NCC)

Point mutation
SNV, Indel

Translocation

Stratified Actionable Mutations in Lung 
Adenocarcinoma

(Kohno, Cancer Sci 2013)

We have a magic bullet for Gene X-mutated cancer…e have a magic bulleWe et foret fo
“A Needle in a Haystack”

Case C at Hospital C’
• Cholangiocarcinoma
• Gene X mutation
• FFPE surgical specimen

Case C at Hospital C’
• Cholangiocarcinoma
• Gene X mutation
• FFPE surgical specimen

Case B at Hospital B’
• Breast cancer
• Gene X amplification
• Fine needle biopsy

Case A at Hospital A’
• Lung adenocarcinoma
• Gene X-gene Y fusion
• Plural effusion

Phase II Study of Vandetanib for RET Positive NSCLC (LURET study)

RET fusion gene double positive by RT-PCR & FISH

� Non-Sq NSCLC, EGFR mutation (-) 
� Sample: 1) Fresh Frozen + FFPE or 2) Pleural Effusion

Lung Cancer Genomic Screening Project for Individualized 
Medicine in Japan (LC-SCRUM-Japan)

A prospective observational study to determine the pathological and molecular 
characteristics of RET fusion positive lung cancer

3 Fusion Genes
� RET
� ROS1
� ALK

Submit to the ISO15189 certified Lab

January 19, 2013
LC-SCRUM-Japan/LURET study

Kick-off meeting in Tokyo

LC
R LC-SCRUM-Japan

58 institutes in 27 prefectures participating 
on January 19, 2013

LC
R

Participation
Nonparticipation
Participation and vandetanib IIT



Participation
Nonparticipation
Participation and vandetanib IIT

LC-SCRUM-Japan
188 institutes in 47 prefectures participating

as of December 26, 2014
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Patient enrollment in LC-SCRUM-Japan
A total of 1536 NSCLC patients  were enrolled as of March  2015 

Protocol
amendment

(2014) (2015)
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Summary of Results
� A total of 1536 NSCLC patients were enrolled in LC-SCRUM-Japan.
� The success rate for RT-PCR and NGS analyses were 93% and 91%,
respectively.

� RET/ROS1/ALK fusions were detected in 34 (2%)/61 (4%)/23 (2%) cases,
respectively.

� The NGS analysis showed that 82 (41%) of the 201 RET/ROS1/ALK
fusion-negative cases had driver mutations.

� The frequencies of BRAF and ERBB2 mutations, 5% and 4%, respectively,
were higher than those reported previously in NSCLCs.

� MET/ERBB2/EGFR/FGFR1 amplifications were also detected by the NGS
in 4 (2%)/2 (1%)/2 (1%)/1 (0.5%) cases, respectively.

� Among a total of 206 cases harboring targetable gene alterations, 19
with RET fusions, 26 with ROS1 fusions, 3 with ALK fusions, 3 with BRAF
mutations and 1 with an ERBB2 mutation were enrolled in clinical trials
of molecular targeted therapies

MULTI-ORGAN NATIONWIDE 
GENOME SCREENING; SCRUM-JAPAN

Study 
agent

Stable 
Disease, 

Complete or 
partial 

response 
(CR+PR)1

Actionable 
mutation 
detected

No additional 
actionable 

mutations, or 
withdraw consent

Genetic 
sequencing

PTEN IHC

Progressive 
disease 

(PD)1

Off 
study

PD

Continue on 
study agent 

until 
progression

Check for additional 
actionable 
mutations2

Yes
No

SCHEMA

1CR, PR, SD, and PD as defined by RECIST
2Rebiopsy; if patient had CR or PR or SD for greater than 6 months or had 2 rounds of treatment 
after a biopsy on MATCH

Repeat 
biopsy and 
sequencing

“NCI-MATCH Trial” “NCI-MATCH Trial”

©Dr. M. Williams, 
NCI Frederick

D©D
NCINC



Company A Clinical Trials

SCRUM-Japan is 
independent on each 

clinical trial.

Company B Clinical Trials

Company C Clinical Trials

Company D Clinical Trials

Company E Clinical Trials

Company F Clinical Trials

IITs+

Company A Clinical Trials

Company B Clinical Trials

Company C Clinical Trials

Company D Clinical Trials

Company E Clinical Trials

Company F Clinical Trials

IITs+

Decision-making 
by site investigators

+ Investigator-initiated Trial

Decision-making 
by site investigators

referral 
system

referral 
system

Trial Site

Trial Site

Trial Site

Trial Site

Trial Site

ll Trial Site

Trial Site

Trial Site

Trial Site

Trial Site

Trial Site

r
s

Trial Site

Note most cases 
overlapping trial site 
with participating 
centers of LC-SCRUM
and GI-SCREEN

Pharmaceutical Companies

Company A Clinical Trials

SCRUM-Japan is 
independent on each 

clinical trial.

Company B Clinical Trials

Company C Clinical Trials

Company D Clinical Trials

Company E Clinical Trials

Company F Clinical Trials

IITs+

Company A Clinical Trials

Company B Clinical Trials

Company C Clinical Trials

Company D Clinical Trials

Company E Clinical Trials

Company F Clinical Trials

IITs+

Decision-making 
by site investigators

+ Investigator-initiated Trial

Decision-making 
by site investigators

referral 
system

referral 
system

Trial Site

Trial Site

Trial Site

Trial Site

Trial Site

ll Trial Site

Trial Site

Trial Site

Trial Site

Trial Site

Trial Site

r
s

Trial Site

Note most cases 
overlapping trial site 
with participating 
centers of LC-SCRUM
and GI-SCREEN

Pharmaceutical Companies

clinical trial.
CCompanCompan E Cly E Cly E Cli i linicalinical T i lTrial Trialss

Company F Clinical Trials

IITsIITs++

CClllliinical Trials

CClllllllliinical Trials

CClllllliinical Tr

CClllllllllinical Trials

Cllllinicalinical Trial Trialss

Clllliiinical Trials

ITTsssssss+

Decision-making 
by site investigators

1/10000-
Company A Clinical Tr

0- CompanCompanCompanCompanCompanCompanCompanCompanCompanCompanCompanCompanCompanCompanCompanCompany B Cly B Cly B Cly B Cly B Cly B Cly B Cly B Cly B Cly B Cly B Cly B Cly B Cly B Cly B Clinicalinicalinicalinicalinicalinicalinicalinicalinicalinicalnicalinicalinicalinicalcalnica TrTrTrTrTrTrTrTrTrTTTTrTTTscale Sandbox
rials

oxoxoxoxrialrialrialrialialialrialialialrialriarialiallaialalssssssssssssssssrials

SCRUMMMMMMMMMM Japan is
indepindependenendent ont on eacheach CCompan D Cly D Cli i linical T i l Trials

rials

rials

rials

/ 000 CompanCompanCompanCompanCompanCompanCompanCompanCompanCompanCompanCompanmpanCompanp y B Cly B Cy B Cly B Cly B Clyy B Cly B Cly B ClB Cly B Cly B Cy B Cly B Clyy inicainicalinicalinicalnicalinicalinicainicalinicalinicalinicalnicainicaliniccal Tr Tr Tr T T T TTTrTrTr Tr TT0 ca eCompanCompanCompanCompanCompanompanompaompaompaompanompanm any B Cly B Cy B Cly B Cly B Clyy B ClB ClB ClB ClBy B Cly B Cy iniinicalinicalinicalnicalinicalnicanicaliicinicalcainicc TrTTTTTTTTrTrTTCompany B Clinical Trcs rialiaiarialialalialalialriallsssssssssrialiaiaialalaaalaliallssssssssr

SCRUMSCRUMSCRUMSCRUMSCRUMCRUMSCRUMSCRUMSCRUMSCRUMRUMCRUMUMSCRUMCRUMCRUMR MMM------------JapanapanapanapanapanapaaapanapanpanapapanapanpanJapanapa isisisisiisisisssisisissssssssssss SCRUMSCRUSCRUMSCRUMSCRUMSCRUMSCRUMSCRUMSCRUMSCRUMSCRUMCRUMSCRUMSCRUMSCRUMSCRR JaJaJaaaaJaaJaJaaaaapapapapapaapapapppaapappapaap
CompanCompanCompanmpanmpanpanCompanCompanCompanCompanmpanCompanCompanCompanmCompanCompanCompanCompanCompanCompanCompanompanmompany C Cly C Cly C Cly C Cly C Cy C ClC ClC Cly C ClC Cly C Cly C Cly C CCy C Cly C Cly C Cly C ClC ClC Cly C Cly C Cy C Cly C Clinicalinicalinicalinicainicainicainicainicalinicainicali i linicalinicali i llinicainicainicalnicalinicalinicalinicicalinica TTTT TrT TTT TrT TrT T T T TT

anananaanananananaanaaaan isisisisisisisissisisisisssss
rialialalllaalialallialarialaaaiaaaia ssssssssssss2250 Lung Cancers and 2250 GI Cancersrs

� Following up “rare” genomic fractions
� Development of molecular targeted drugs
� Development of new diagnostics
� Verifying  feasibility, ethical and economical issues

Actionable mutation

http://epoc.ncc.go.jp/scrum/

We have a magic bullet for Gene X-mutated cancer…e have a magic bulleWe et foret fo
“A Needle in a Haystack”

Case C at Hospital C’
• Cholangiocarcinoma
• Gene X mutation
• FFPE surgical specimen

Case B at Hospital B’
• Breast cancer
• Gene X amplification
• Fine needle biopsy

Case A at Hospital A’
• Lung adenocarcinoma
• Gene X-gene Y fusion
• Plural effusion

•• Breast cancerancer • Gene X-gene Y fusion
l l ff

cer

Nation-wide Screening
SCRUM-Japan

�

The Flood of Commercialized Clinical Cancer Sequencing  

LDT
Laboratory developed test



Oncomine® Cancer Research Panel Workflow

CLIA
CONFIDENTIAL

OCP143: Library Preparation
DNA RNA
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