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Basic Principals of JSCCR Guidelines 2014 for mCRC

* Only approved agents in Japan
e Patients divided into two groups;
— Patient appropriate for intensive therapy
— Patient not appropriate for intensive therapy
 Determinants of ‘Patient not appropriate for intensive therapy’ are follows;
— Patient factors
— Tumor-related characteristics
e Patient factors to be considered
— Patient preference
— unable to administer oxaliplatin, irinotecan, or targeting agents (i.e. comorbidity)
* Tumor-related characteristics to be considered
— Multiple (or multi-organ) metastases unlikely to conduct RO resection in the future
— asymptomatic slow progression (limited risk of rapid progression)

 Combination with a targeting agent is recommended, but for patients who are
not candidates, chemotherapy alone is recommended.

Watanebe T, Yoshino T, et al. Int J Clin Oncol. 2015



Chemotherapy Algorithm for unresctable,
metastatic colorectal cancer

Patient not appropriate for intensive therapy

<1%t-line> <2M_|ine> < 3"-line and thereafter >
\ BSC
FL*¢/Cape+Bmab™! y
or
UFT/LV If possible, consider
he regimen judged to}——-> BSC
be optimal
J

*1:Combination with molecular target drugs, such as Bmab or anti-EGFR antibodies, etc., is recommended, but for
patients who are not candidates, chemotherapy alone is carried out.

*2: KRAS wild-type only is indicated.
*3: Refer to note 4.

*4: 1t is stated in the regorafenib package insert that efficacy and safety of this drug have not been established for
use in first-line and second-line chemotherapy.

*5:PS2 and above are indicated.

*6: Infusional 5-FU+LV

Note: “/”, (slash) means select one of the listed regimens.
Note: BSC means best supportive care.




Chemotherapy Algorithm for unresctable,
metastatic colorectal cancer

Patient appropriate for intensive therapy

<1%-line> <2d-line> <3r-line> <4t-line>
FOLFIRI+Bmab™! IRI+Cmab/Pmab™ regorafenib
or > or —> or
IRIS/IRI Cmab/Pmab*? BSC"S
FOLFOX/CapeOX+Bmab*! 4
FOLFIRI+Cmab/Pmab™? *2 regorafenib
or > or
IRI+Cmab/Pmab™%: *2 BSC*S )
IRI+Cmab/Pmab*2 regorafenib
FOLFIRI+Bmab™! —> FOLFOX/CapeOX+Bmab™! |- or = or
*2 *
) ) Cmab/Pmab ) BSC*5
FOLFIRI+Bmab™! regorafenib
FOLFOX+Cmab/Pmab*. "2 | > or = or
IRIS/IRI o
J / J BSC™ J
regorafenib
FOLFIRI+Cmab/Pmab**2 | = FOLFOX/CapeOX+Bmab™! |- or
y ) BSC™ y
FOLFIRI+Cmab/Pmab*2 regorafenib™®
FOLFOXIRI™3 > or = or
IRI+Cmab/Pmab*2 BSC*S
J J
Select the regimen judged Select the regimen judged Select the regimen judged
FL*7/Cape+Bmab*! to be optimal from to be optimal from to be optimal from
or —> among the above 1st-line |5, among the above 2"d-line among the above 3'-line
treatments for patients treatments for patients > treatments for patients
UFT/LV appropriate for appropriate for appropriate for

intensive therapy

/

intensive therapy

J

intensive therapy

<5t line>

regorafenib
or
BSC*>

J
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Challenges for the Future of Colorectal Cancer

IRIS Regimen in the 2"%-line setting

A
. . ) 100 —— FOLFIRI
Irinotecan plus S-1 (IRIS) versus fluorouracil and folinic s
r——— . .. .
acid plus irinotecan (FOLFIRI) as second-line chemotherapy FOLRR(0-213) 1S (021
. . 0754 Events 164 195
for metastatic colorectal cancer: a randomised . Medin rarths) 51 st
) o 2 Adjusted HR (95% C1) 1.077 (0-879-1.319)
phase 2/3 non-inferiority study (FIRIS study) 2
5
Kei Muro, Narikazu Boku, Yasuhiro Shimada, Akihito Tsuji, Shinichi Sameshima, Hideo Baba, Taroh Satoh, Tadamichi Denda Kenjilna, ’é
Tomohiro Nishina, Kensei Yamaquchi, Hiroya Takiuchi, Taito Esaki, Shinya Tokunaga, Hiroyuki Kuwano, Yoshito Komatsu, Masahiko Watanabe, 2
Ichinosuke Hyodo, Satoshi Morita, Kenichi Sugihara 03
Summary
Background Fluorouracil and folinic acid with either oxaliplatin (FOLFOX) or irinotecan (FOLFIRI) are widely used as
first-line or second-line chemotherapy for metastatic colorectal cancer. However, infusional fluorouracil-based 0
regimens, requiring continuous infusion and implantation of an intravenous port system, are inconvenient. We 0 _;‘ (', é 1'2 1'5 1;3 2'1 2'4
therefore planned an open-label randomised controlled trial to verify the non-inferiority of irinotecan plus oral $-1 Progressionfee suvival (montts)
(a combination of tegafur, 5-chloro-2,4-dihydroxypyridine, and potassium oxonate; IRIS) to FOLFIRI as second-line Number at risk
chemotherapy for metastatic colorectal cancer. FOLFRI 213 7 g o4 e 18 i 8 3
RIS 213 149 29 1 20 10 5 4 1
B
1007 FOLFIRI (n=213) IRIS (n=213)
Events 17 110
Median (months) 182 195
FOLFIRI C|2W Adjusted HR (5% C1) 0-909 (0-609-1-181)
2 075
IRI: 150mg/mi )
S 050
:
mCRC 2nd line 8
AgEZO'SO, PS 0-1 0251
(N=426)
IRIS qdw
2 0
P . d . t' S-1: 80'120mg/day 0 3 6 5 1 5 ® 2 "
rl ma ry en pOI n . Day1_14 Number at risk Survival time (months)
2 FOLFIRI 213 208 7y 160 126 99 78 50 24
PFS IRI: 125mg/ m R5 213 200 180 155 15 @ 67 yo 24
Day1,15 Muro K, et al. Lancet Oncol. 2010

(N=213)



Current medical practice for mCRC in Japan

Cytotoxic Backbone <1tline>  <2"line>  <3"line and more >

s-FU* -

Oxaliplatin -

Irinotecan -

TAS-102 =TT
Biologics

Bevacizumab

Cetuximab**
Panitumumab**

Regorafenib

|

*: inc/uding IV 5-FU, capecitabine and S*¥: RAS Wild Tme ‘WT‘ onIK
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SOX + Bev Regimen in the 15t-line setting

Leucovorin, fluorouracil, and oxaliplatin plus bevacizumahb
versus S-1 and oxaliplatin plus bevacizumab in patients with
metastatic colorectal cancer (SOFT): an open-label,
non-inferiority, randomised phase 3 trial

Yasvhide Yamada, Daisuke Takahari, Hiroshi Matsumoto, Hideo Baba, Masato Nakamura, Kazuhiro Yoshida, Motoki Yoshida,
Shigeyoshi lwamoto, Ken Shimada, Yoshito Komatsu, Yasutsuna Sasaki, Taroh Satoh, Keiichi Takahashi, Hideyuki Mishima, Kei Muro,
Masahiko Watanabe, Yuh Sakata, Satoshi Morita, Yasuhiro Shimada, Kenichi Sugihara

Summa

Batkgmunryd Studies done in Asia have shown that a regimen of 5-1 plus oxaliplatin (SOX) has promising efficacy and
safety in patients with metastatic colorectal cancer. We aimed to establish whether SOX plus bevacizumab is non-
inferior to mFOLFOX6 (modified regimen of leucovorin, fluorouracil, and oxaliplatin) plus bevacizumab as first-line
chemotherapy for metastatic colorectal cancer.

MFOLFOX6+BEV q2w
Oxa:85mg/m

BEV:5mg/kg
(N=256)

Age 20-80, PS0-1 guuili¥am

SOX+BEV q3w

Primary endpoint: S-1: 80-120mg/day

PFS

Oxa:130mg/m
BEV:7.5mg/kg
(N=256)

Challenges for the Future of Colorectal Cancer

754

—— mFOLFOX6 plus bevacizumab
— S0% plus bevacizumab

Median PFS

mFOLFOX6 plus bevacizumab
115 months (05% C1107-132)
S0% plus bevacizumab

11.7 months (95% C110-7-12.9)

HR 1-04 (95% C1 0-B6-1.27)

Number at risk
mFOLFOX6 plus bevacizumab 255
SOX plus bevacizumab 256

13 1 18 24 30 3% i

206 1z 60 28 5 0 0
214 121 59 3 6 1 0

B
100+ Median PFS
mFOLFOXE plus bevacizumab
102 months (95% C1 9-5-11-3)
754 SOX plus bevacdzumab
102 months (95% C1 9-4-111)
g
w504
&
254
HR 102 (95% C10-85-123)
0
3 PO R T T
Number at risk
mFOLFOX6 plus bevacizumab 255 200 88 42 19 3 0 0
S0X plus bevacizumab 256 205 93 41 16 3 1 0

754

Overall survial (36)
w
=]
1

Median overall survival
mFOLFOX6 plus bevacizumab
30-9 months (95% C1 28.6-331)
SO plus bevaczumab

29.6 months (95% C1 25.8-NE)

HR 105 (35% C10-80-138)

Number at risk
mFOLFOX6 plus bevacizumab 255
SOX plus bevacizumab 256

T T T T T T
& 12 18 24 30 36 42

Time from randomisation (months)
247 220 166 94 42 4 0
245 pat:] 161 g9 el 7 0

Yamaday, et al. Lancet Oncol. 2013



Challenges for the Future of Colore

FOLFIRI+bev vs. FOLFOX+bev in the 15t-line setting

Annsls of Oncology 00: 1-8, 2016
0ok 10.108%annone/maw206

original article

Randomized phase lll study of bevacizumab plus
FOLFIRI and bevacizumab plus mFOLFOXG6 as first-line
treatment for patients with metastatic colorectal cancer

(WJOG4407G)
K. Yamazaki'*, M. Nagase?, H. Tamagawa?, S. Ueda*, T. Tamura5, K. Murata$, T. Eguchi Nakajima’,
E. Baba®, M. Tsuda?, T. Moriwaki'0, T. Esaki'?, Y. Tsuiji'2, K. Muro'3, K. Taira'#, T. Denda's,

S. Funai'8, K. Shinozaki'?, H. Yamashita'®, N. Sugimoto'®, T. Okuno®, T. Nishina2', M. Umeki?2,
T. Kurimoto?3, T. Takayama?4, A. Tsuji25, M. Yoshida?6, A. Hosokawa?’, Y. Shibata?8, K. Suyama?2,

MFOLFOX6+BEV

q2w
Oxa:85mg/m
BEV:5mg/kg

mCRC (N=198)

Age 20-75, PS
0-1
(N=395)

ori dooint: FOLFIRI+BEV q2w
rimary endpoint: IRI: 150mg/m

PFS

BEV:5mg/kg
(N=197)

B e ]
etal Cancer

PES Median,
100 ==y Events/N_months _ 95% Cl
= FOLEIRLpIUE 1521197 121 11.0t0138
bevacizumab
- mFOLFOXBplus 460198 107 9.9t012.1
> bevacizumab
5 HR, 0.905; 95% Cl, 0.723 to 1.133
g2
25
N
o \.\
=i,
q\x-*--,
0w 1 1 1 1 1 1 L 1 1
6 12 18 24 30 36 42 48 54
Time (months)
No. at risk
FOLFIRI plus bevacizumab 197 170 87 53 25 13 9 1 0
mFOLFOX6 plus bevacizumab 198 159 78 39 20 13 7 4 3
OS Median,
100 Events/N months  95% Cl
I —
. FOLFIRI plus
\ AR 142/197 314 27610364
mFOLFOXBplus 146198 304 26810355
bevacizumab
_ HR, 0.990; 95% Cl, 0.785 to 1.249
g
t£
23
=g 50r \-L
o
28 \‘\
© ‘m.\‘“
“"‘L&-ﬂ
[ 1 1 1 L 1 1 1 1 1 1 1 1
0 6 12 18 24 30 36 42 48 54 60 66 72
Time (months)
No. at risk
FOLFIRI plus bevacizumab 197 191 175 156 124 103 83 47 32 18 10 3

mFOLFOX6 plus bevacizumab 198 192

175 149 121 98 83 47 28 20 12 5

Yamazaki K, et al. Ann Oncol. 2016




Overall Survival > 29 months establishes a new benchmark
for mCRC treatment both in the West and in Japan

Trial Name Regimen | Primary Endpoint MST (months)
FOLFIRI+Bev | e | 120 TR
' WJOG 4407G? (months)
FOLFOX + Bev 107 T
soK+Bev |oaseive 117 |y
' SOFT 2 PFS
FOLFOX +Bev |months)| 115  EEEEECXEEE

®upidalne.jo

- FIRE-3 3 FOLFIRI + Cmab| Rgg 62.0 28.7
| (%)

(KRAS Wt)  |rOLFIRI + Bev

58.0 -
& CALGB/SWOG |chemo + cmab | 29.9 29.9
_ : 80405 4
e —_ Chemo+Bev | o) 200 .0
_ emo ev .
, (KRAS wt)

1 Yamazaki K, et al. Ann Oncol. 2016, 2 Yamada Y, et al. Lancet Oncol. 2013,
3 Heinemann V, et al. Lancet Oncol. 2014, 4 Venook A, et al. ASCO 2014
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RAISE Trial, FOLFIRI+Ram vs. FOLFOX+PLB in the 2"d-line setting

Ramucirumab versus placebo in combination with second-
line FOLFIRI in patients with metastatic colorectal carcinoma
that progressed during or after first-line therapy with
bevacizumab, oxaliplatin, and a fluoropyrimidine (RAISE):

a randomised, double-blind, multicentre, phase 3 study

Josep Tabernero, Takayuki Yoshino, Allen Lee Cohn, Radka Obermannova, Gyorgy Bodoky. Rocio Garcia-Carbonero, Tudor-Eliade Ciuleanu,
David C Portnoy, Eric Van Cutsem, Axel Grothey, Jana Prausovd, Pilar Garcia-Alfonso, Kentaro Yamazaki, Philip R Clingan, Sara Lonard;,
Tae Won Kim, Lorinda Simms, Shao-Chun Chang, Federico Nasroulah, and the RAISE Study Investigators

Summary

Background Angiogenesis is an important therapeutic target in colorectal carcinoma. Ramucirumab is a human [gG-1
monoclonal antibody that targets the extracellular domain of VEGF receptor 2. We assessed the efficacy and safety of
ramucirumab versus placebo in combination with second-line FOLFIRI (leucovorin, fluorouracil, and irinotecan) for
melastatic colorectal cancer in patients with disease progression during or after first-line therapy with bevacizumab,
oxaliplatin, and a fluoropyrimidine.

A

100 — Ramucirumab plus FOLFIRI

50 — Placebo plus FOLFIRI
Median (months)

Ramucirumab group 13-3 (95% C112-4-14.5)
Placebo group 117 (95% (110-8-127)

Hazard ratio 0-844 (95% C10730-0-976)
Log-rank p=0-0219

Owverall survival (%)
¢

0 T T T T T
3 6 ] 12 15 18 21

2|4 Zl?' 3|0 3|3 3|5 3|9 4|2
Number at risk

Ramucirumab + FOLFIRI 536 497 421 345 269 195 114 78 53 34 22 12 4 0 0
Placebo + FOLFIRI 536 486 400 329 228 166 108 66 44 22 10 2 2 1 0

136 patients from JPN/1,072 patients

Ram and FOLFIRI
every 2 weeks per
cycle
N=536

Progression during

or after
bevacizumab,
oxaliplatin, and a
fluoropyrimidine

Primary endpoint:
0S

Placebo and FOLFIRI
every 2 weeks per
cycle
N=536

B
100+ Median (months)
90 Ramucirumab group 57 (95% C15.5-6-2)
Placebo group 4.5 (95% C1 4.2-5-4)
8,0_
70 Hazard ratio 0793 (95% C1 0-697-0-903)
Log-rank p=0-0005
£ 0g-rank p
& s0
5 a0
2 304
g 204
10+
0 T T T T T T T T T T R T
3006 9 12 15 18 21 24 ¥ 32 33 3% 3\ 42
Number at risk Time (manths)
Ramucirumab + FOLFIRI 536 381 234 142 77 38 20 11 6 5 2 1 1 0 0
Placebo + FOLFIRI 536 345 182 92 52 31 17 10 3 1 0 [ 0 0

Figure 2: Kaplan-Meier survival estimates in the intention-to-treat population

(A) Overall survival and (B) progression-free survival in patients receiving ramucirumab and FOLFIRI compared
with that in patiéTECENMg placebo and FOLFIRI, stratified by geographical region, KRAS exon 2 status, and time
to disease progression after the start of first-line therapy. FOLFIRI=leucovorin, fluorouracil, and irinotecan.

Tabernero J, Yoshino T, et al. Lancet Oncol. 2015



Regorafenib and TAS-102 in the Salvage-line setting

OS

CORRECT Trial {, Regorafenib,
100 patients from JPN/ 760 patients

RECOURSE Trial 2, TAS-102,

266 patients from JPN/ 800 patient:

0 —@ Regoratenib 160 mg OS
~@- Placebo
Hazard ratio for death, 0.68 (95% Cl, 0.58-0.81)
P=0.001
754
&
g =
3 HR 077, 95% C1 0-64-0-94, p=0-0052 %
£ 3
2 50 2
= "
[ T
3 é
TAS-102
25 *
Placebo
T T T T
0 T ] I I T T ) 9 12 15 18
- Months since Randomization
. Months after randomisation
Number at risk No. at Risk
; o. at Ris!
Rego;;ﬂ'g ‘;gi f;é 1?,; 33 393 ; TAS-102 534 459 204 137 64 23 7
Placebo 266 198 107 47 24 3
P FS —&- Regorafenib 160 mg P FS 100+
—&- Placebo o
. 80 Hazard ratio for progression or death, 0.48 (95% CI, 0.41-0.57)
® X
- 75 ; 704 P<0.001 by log-rank test
< >
3 T e
2 3
. 3 so4---
& 501 HR 0-49, 95% C1 0-42-0.58, p<00001 =
< 2 and
S H a
g ' g
] @ 30 TAS-102
£ &
R 204
104 | Placebo
0 ! T T T T T T T T
0 | 4] 2 4 [ ] 10 12 14 16
= Months since Randomization
. Months after randomisation
Number at risk No. at Risk
Regorafenib 18 98 4 n 3 TAS-102 534 238 121 66 30 18 5 4 2
Placebo 51 9 2 2 0 Placebo 266 51 10 2 2 2 1 1 0

1 Grothey A, Van Cutsem E,
I

, Yoshino T, et al. Lancet 2013, 2 Mayer RJ, Van Cutsem E, Yoshino T, et al. New Engl J Med 2015




Drug approval for CRC as of July, 2016

Active drugs us Japan Remarks
5-FU/Leucovorin 1957 1967 1999~ I|-LV
Irinotecan 1996 2001 150mg/m?, q2w
Capecitabine 2001 2007

Oxaliplatin 2002 2005

Bevacizumab (Bmab) 2004 2007 All lines
ziv-aflibercept (AF) 2012 Under PMDA* review 2nd_line
Ramucirumab (Rmab) 2015 2016 2"-line
Cetuximab (Cmab) 2004 2008 All lines

_Panitumumab (Pmab) | 2006 | | 2010 Alllines

Regorafenib 2012 2013

TAS-102 2015 2014

*: Pharmaceuticals and Medical Devices Agency
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Patient appropriate for intensive therapy

<1st-line> <2M.line> <3-line>
HDﬂ:E:g:EyHH IRI*5
or +Cmab/Pmab*?
or
FOLFIRI 2
+Rmab*L *4 Cmab/Pmab
FOLFOX/CapeOX/SOX
+Bmab*?
regorafenib*®
or
FOLFIRI/IRI BSC*’
+Cmab/Pmab*1' *2 TAS-102*8
or
BSC*7
IRI*3
FOLFOX/CapeOX/SOX +Cmab/Pmab*2
+Bmab*? or
Cmab/Pmab*2
FOLFIRI
+Bmab*!
regorafenib*®
or
FOLFOX BSC*’

Japan Guideline Draft,

2016

regorafenib*® TAS-102*8
or > or
BSC*7 Y, \_ BSC*7
TAS-102*8 ) ( regorafenib*®
or > or
BSC*7 y \_ BSC*7
TAS-102*8
or
BSC*7

regorafenib*®
or
BSC*7

1, %2
+Cmab/Pmab*® * TAS-102*8

or
BSC*?

\ 4

regorafenib*® TAS-102*8
or > or
BSC*7 y, \_ BSC*7
TAS-102*8 ) ( regorafenib*®
or > or
BSC*7 Y, \_ BSC*7
TAS-102*8
or
BSC*’ Y,

\ 4

regorafenib*®
or
BSC*7




Patient appropriate for intensive therapy (cont.)

< 1st-line>

<2 |ine>

<3 line>

Japan Guideline Draft,

2016

regorafenib*6 ) ( TAS-102*8 )
FOLFIRI/IRIS/IRI & ! S
+Bmab*! or - or
FOLFOX o BSC*7 ) L BSC*7 )
+Cmab/Pmab*? *2
mab/Pma FOLFIRI TAS-102*8 A ( regorafenib*® A
+Rmab*1, *4 or > or
BSC*7 Y, \_ BSC*7 y,
regorafenib*s ) ( TAS-102*8 )
or > or
FOLFIRI FOLFOX/CGPEOX/SO BSC*7 )y L BSC*7 )y
+Cmab/Pmab*?1 *2 +Bmab*! N - N\
TAS-102*8 regorafenib*®
or > or
BSC*7 y \_ BSC*7 y
regorafenib*6*9 ) ( TAS-102*8 )
FOLFOXIRI IRI*5 or —> or
or +Cmab/Pmab*?2 BSC*? y \ BSC*’ y
FOLFOXIRI or TAS-102%*8*9 h ( regorafenib*® A
+Bmab Cmab/Pmab*2 > or
BSC*7 ) U BSC*7 y
Select the regimen to Select the regimen to . .
FL*3/Cape/ be optimal among the be optimal Sele;cr:l;c)ze’:g ﬁ%?ﬁg;g;ﬁ_ﬁﬁgmal
UFT+LV/S-1 > above 1°line among above 2™-line > treatments for patients
1 treatments for patients treatments for patients aobropriate for
+Bmab appropriate for appropriate for intF()err)\si\E)e thera
intensive therapy intensive therapy Py

\_________/

________



Chemotherapy Algorithm for unresctable, Japan Guideline Draft,
metastatic colorectal cancer 2016

Patient not appropriate for intensive therapy

<1st-line> < 2"d.line and thereafter >
4 ) 4 If possible, consider )
FL*3/Cape/UFT+LV/S-1 the regimen judged to
+Bmab*1 be optimal
or
\ / \_ BSC Y,

*1: Combination with molecular target drugs, such as Bmab or anti-EGFR antibodies, etc., is
recommended, but for patients who are not candidates, chemotherapy alone is carried out.

*2:RAS (KRAS/NRAS) wild-type only is indicated.
*3: Infusional 5-FU+I-LV

*4: It is stated in the ramucirumab package insert that efficacy and safety of this drug have been
established for use in second-line chemotherapy.

*5:An anti-EGFR antibody in combination with irinotecan is recommended unless a patient was
intolerant to the previous use of irinotecan.

*6: Infusional 5-FU+LV

*7: PS2 and above are indicated.

*8: Refer to note 10.

Note: “/”, (slash) means select one of the listed regimens.

Note: BSC means best supportive care.
BEEEE— S
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Original Article
Clinical Validation of a Multiplex Kit for RAS Mutations in Colorectal Cancer: Results of
the RASKET (RAS KEy Testing) Prospective, Multicenter Study

Takayuki Yoshino **, Kei Muro ®, Kensei Yamaguchi©, Tomohiro Nishina ¢, Tadamichi Denda®, Toshihiro Kudo
Wataru Okamoto & Hiroya Taniguchi b Kiwamu Akagi h Takeshi Kajiwara 9, Shuichi Hironaka', Taroh Satoh f

C€

* Department of Gastroenterology and Gastrointestinal Oncology, National Cancer Center Hospital East, Chiba, japan

" Department of Clinical Oncology, Aichi Cancer Center Hospital, Aichi, Japan

© Division of Gastroenterology, Saitama Cancer Center, Saimma, japan

< Department of Gastrointestinal Medical Oncology, National Hospiinl Organization Shikoku Cancer Center, Ehime, Japan

¢ Division of Gastroenterology, Chiba Cancer Center, Chiba, Japan

" Department of Frontier Science for Cancer and Chemotherapy, Osaka University Graduate School of Medicine, Osaka, Japan

& Division of Translational Research, Exploratory Oncology Research & Clinical Trial Center, National Cancer Center, Chiba, japan
" Division of Molecular Diagnosis and Cancer Prevention, Saitama Cancer Center, Saitama, Japan

! Clinical Trial Promotion Department, Chiba Cancer Center, Chiba, Japan

ARTICLE INFO ABSTRACT

Article history: Background: RAS (KRAS and NRAS) testing is required to predict anti-epidermal growth factor receptor (EGFR)
Recewedgi Decgmber 04 treatment efficacy in metastatic colorectal cancer ((RC). Although direct sequencing (DS) with manual microdis-
Received in revised form 11 February 2015 section (MMD) is widely used, a diagnostic kit providing rapid detections of RAS mutations would be clinically
Accepted 12 February 2015 beneficial. We evaluated the MEBGEN™ RASKET KIT (RASKET KIT), a multiplex assay using PCR-reverse se-

Available online soo0: quence specific oligonucleotide and xMAP® technology to concurrently detect exon 2, 3, and 4 RAS mutations

ina short turnaround time (4.5 h/96-specimens).

gﬁﬁ cancer Methods: Formalin-fixed paraffin-embedded (FFPE) tissues were obtained from 308 consenting patients with
RAS mutation histologically-confirmed CRC at six hospitals in Japan. For the RASKET KIT, we used only 50-100 ng DNA from
Anti-EGFR antibody treatment each FFPE specimen not processed by MMD. The primary endpoint was the concordance rate between RAS mu-
Biomarker tations identified with the RASKET KIT and two reference assays (DS with MMD and TheraScreen® K-RAS Muta-
Invitro diagnostics tion Kit). As the secondary endpoints, we evaluated the concordance rate between DS and the RASKET KIT for RAS
RASKET study mutations in the wild-type KRAS exon 2 population and the genotyping performance of the RASKET KIT com-

pared with DS.
Findings: Among 307 analyzable specimens, the reference assays detected 140 (45.6%, 140/307) RAS mutations:
111 KRASexon 2 and 29 other (minor) RAS mutations. The RASKET KIT detected 143 (466%, 143/307) mutations:
114 KRAS exon 2 and 29 minor RAS mutations. The between-method concordance rate was 96.7% (297/307) (95%
(1: 94.1-98.4%). Minor RAS mutations were detected in 15.7% (30/191) of the wild-type KRAS exon 2 population
(n = 191); the concordance rate was 98.4% (188/191) (95% Cl: 95.5-99.7%). The concordance rate of RAS
genotyping was 100% (139/139) (95% C1: 97-100%).
Interpretation: The RASKET KIT provides rapid and precise detections of RAS mutations and consequently, quicker
and more effective anti-EGFR therapy for CRC (Study 1D: UMINOOO011784).
Funding: Medical & Biological Laboratories Co, Ltd. (MBL). MBL had roles in study design, data collection, data
analysis, and writing of the report for the study.

© 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license

EBioMediCine 20 1 5 (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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doi: 10.1111/cas.12595

The Japanese guidelines for the testing of KRAS mutations in colorectal cancer
have been used for the past 5 years. However, new findings of RAS (KRAS/NRAS)
mutations that can further predict the therapeutic effects of anti-epidermal
growth factor receptor (EGFR) antibody therapy necessitated a revision of the
guidelines. The revised guidelines included the following five basic requirements
for RAS mutation testing to highlight a patient group in which anti-EGFR anti-
body therapy may be ineffective: First, anti-EGFR antibody therapy may not offer
survival benefit and/or tumor shrinkage to patients with expanded RAS muta-
tions. Thus, current methods to detect KRAS exon 2 (codons 12 and 13) mutations
are insufficient for selecting appropriate candidates for this therapy. Additional
testing of extended KRAS/NRAS mutations is recommended. Second, repeated
tests are not required for the detection; tissue materials of either primary or met-
astatic lesions are applicable for RAS mutation testing. Evaluating RAS mutations
prior to anti-EGFR antibody therapy is recommended. Third, direct sequencing
with manual dissection or allele-specific PCR-based methods is currently applica-
ble for RAS mutation testing. Fourth, thinly sliced sections of formalin-fixed, par-
affin-embedded tissue blocks are applicable for RAS mutation testing. One
section stained with H&Q, should be provided to histologically determine
whether the tissue contains sufficient amount of tumor cells for testing. Finally,
RAS mutation testing must be performed in laboratories with appropriate testing
procedures and specimen management practices.

Cancer Science 2015
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Prevalence of RAS mutations: Cross-trial comparison
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Incidence of UDP glucuronosyltransferase 1 family,
polypeptide A1l (UGT1A1) polymorphisms - UGT1A1*28 -

6/6 6/7 7/7

" Wild Hetero Homo ref
African 101 26% 37% 19% 1
fEau“rcoa ;g;) 71 34%  55%  11% 1
Caucasian (Scottish) 77 40% 48% 12% 2
Canadian 88 34% 49% 17% 3
Asian 47 70% 28% 2% 1
Japanese 58 76% 21% 3% 4

1 Beutler E et al ; Proc Natl Acad Sci USA, 1998, 2 lyer L et al ; Clin Pharmacol Ther, 1999, 3 lyer L et al ;
Pharmacogenetics J, 2002, 4 Ando Y et al ; Pharmacogenetics, 1998



Incidence of UGT1A1*6 polymorphisms

-/- +/- +/+
. ref
Wild Hetero Homo
Caucasian 150 99% 1% 0% 1
Japanese 150 73% 23% 4% 1

Reduction in AUC ratio in *28/*6 group receiving lIrinotecan
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Classification of UGT1A1 Polymorphism

subtypes in Asian patients

Patients in the gray color parts did not exist, as presumed by the evidence of
no existence of *28 and *6 on the same chromosome.

28
UGT1A1
Genotype | Tag/TA6 | TA6/TA7 | TA7/TA7
- /- Wild Hetero Homo
6| -/+ Hetero
+/+ Homo

28
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Recent Asian Consensus 2012

® CrossMark

Adaptation of International Guidelines for
Metastatic Colorectal Cancer: An Asian Consensus

Ann-Lii Cheng, Jm Li,* Ashok K. Vnd Brigette Buig Yue Ma,* Catherine lel
Joong B. Ahn, Maximino Bello Ch: 1lvut ( lnroentum L1 Imno Chen,’
Gilberto de L1m1 Lopes, I, (xwo F. Ho,"' Hwai L. Kono > Ka O Lam,"

Tian S. Lin,"* hmno S. Park,” Vlrote Srlurmponc', Aru W. Sudovo v
Jaw-Yuan Wang, Jun 7l nnﬂ ? Su Z. Zhang,” Fortunato C nrdlello,
Clause- Hennmo Kohne * Michael S lnw, Tae Won Kim**

Abstract

Colorectal cancer (CRC) is among the most common cancers worldwide, but marked epidemiological differences exist
between Asian and non-Asian populations. Hence, a consensus mesting was held in Hong Kong in December 2012 to
develop Asia-specific guidelines for the management of metastatic CRC (mCRC). A multidisciplinary expert panel,
consisting of 23 participants from 10 Asian and 2 European countries, discussed current guidelines for colon or rectal
cancer and developed recommendations for adapting these guidelines to Asian clinical practice. Participants agreed
that mMCRC management in Asia largely follows international guidelines, but they proposed a number of recommen-
dations based on regional ‘real-world” experience. In general, participants agreed that 5-fluorouracil (5-FU) infusion
regimens in doublets can be substituted with UFT (capecitabine, tegafur-uracil) and S1 (tegafur, 5-chloro-2,4-
dihydroxypyridine and oxonic acid), and that the monoclonal antibodies cetuximab and panitumumab are recom-
mended for KRAS wild type tumors. For KRAS mutant tumors, bevacizumab is the preferred biological therapy.
FOLFOX (folinic acid, 5-FU, and oxaliplatin) is preferred for initial therapy in Asian patients. The management of mCRC
is evolving, and it must be emphasized that the recommendations presented here reflect current treatment practices
and thus might change as more data become available.

Clinical Colorectal Cancer, Vol. 13, No. 3, 145-55 © 2014 Elsevier Inc. All rights reserved.
Keywords: Asia, Chemotherapy, Epidermal growth factor receptor (EGFR)-specific monoclonal antibody, KRAS,
Targeted therapy

A consensus meeting was held in Hong
Kong in December 2012 from 10 Asian
countries (China, Hong Kong, India,
Indonesia, Malaysia, the Philippines,
Singapore, South Korea, Taiwan, and
Thailand) and 2 EU (Germany and Italy)

The objective was to develop Asia-specific
guidelines for the management of mCRC.

There are few major differences between
the approach to the treatment of CRC in
Asian and Western countries. In
particular, all guidelines emphasize the
importance of a multidisciplinary
approach to CRC management, and Asian
practice is consistent with this.
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* Indication and Reimbursement in management of
mCRC

— Indication does not mean reimbursement.

— Bevacizumab is reimbursed in 15t and 2" line setting in combination with FOLFOX or
FOLFIRI

— Cetuximab is reimbursed in 15t line setting in combination with FOLFIRI.
— The use of 2" and 3 line setting of cetuximab is indicated, but not reimbursed yet.

— Regorafenib is indicated, but not reimbursed.

* Role of RAS in management of mCRC

— Use of EGFR inhibitors should be confined to RAS (KRAS & NRAS) wild-type patients.
— Direct Sanger sequencing is approved for extended RAS test.
— Cost and/or reimbursement issues are more important determinants.

Courtesy of Prof Tae Won Kim
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Present Circumstance in Taiwan

* Indication and Reimbursement in management of mCRC

— Indication does not mean reimbursement.

— In the 1st-line setting, for patients with wild-type RAS, FOLFIRI + bevacizumab, FOLFIRI +
cetuximab, or FOLFOX + panitumumab are reimbursed by National Health Insurance (NHI).

— For patients with RAS mutant, FOLFIRI + bevacizumab is the only reimbursed regimen in 15t-
line.

— 2nd-line bevacizumab, cetuximab or panitumumab are not reimbursed yet.

— Cetuximab and panitumumab are reimbursed in the 3rd-line and thereafter when not used
in 1st- and 2nd-line setting.

— Regorafenib is reimbursed in the 3rd-line and thereafter.

* Role of RAS in management of mCRC

— Use of EGFR inhibitors should be confined to RAS (KRAS & NRAS) wild-type patients.
— Direct Sanger sequencing is NOT approved for extended RAS test.
— Cost and/or reimbursement issues are more important determinants.

Courtesy of Prof Kun-Huei Yeh
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Prevalence of BRAF V600E mutated mCRC
: Cross-trial comparison

Trial Name N Prevalence
Pooled dataset ! 3,063 8.2%
GI-SCREEN-JAPAN 2 853 4.6%
NCCE 3 277 5.4%

Pooled dataset included CAIRO, CAIRO 2, COIN and FOCUS.

The survival outcome in patients harboring BRAF V600OE mutation is similarly
worse in both Asian and Western population. In addition, clinicopathological
features and treatment effects for BRAF V60OE mutation tumor in Asian
population were consistent with those in Western population 3.

Note: GI-SCREEN-JAPAN is the Nationwide Cancer Genome Screening Project for Gastrointestinal Cancer in Japan:

1 Venderbosch S, et al. Clin Cancer Res 2014, 2 Denda T, Yoshino T. ESMO 2015, 3 Kawazoe A, Yoshino T. BMC Cancer 2015



Prevalence of microsatellite instability-high (MSI-H) or mismatch
repair-deficient (dMMR) mCRC: Cross-trial comparison

Overlapping
: Prevalence of MSI-
Trial Name N H/dMMR BRAF V§00E
mutation
Pooled dataset ! 3,063 5.0% 34.6%
Al I I
° CoGor;euc;az Study 104 4 % Not reported
""" A """I.'"""'".""""' 5 e
ustra;:a?cggsUnlted NA Not reported 30%
Review Article 4 NA 3-5% Not reported
GI-SCREEN-JAPAN 3 853 1.9% 40%
NCCE © 277 1.9% 40%

Note: GI-SCREEN-JAPAN is the Nationwide Cancer Genome Screening Project for Gastrointestinal Cancer in Japan:
NA, not applicable

1 Venderbosch S, et al. Clin Cancer Res 2014, 2 Muller Cl, et al. Int J Colorectal Dis 2008, 3 Goldstein J, et al. Ann

Oncol. 2014, 4 Cohen R, et al. Curr Ocol Rep 2016, 5 Kajiwara T, Yoshino T. ASCO 2016, 6 Kawazoe A, Yoshino T.
ASCO-GI 2016




JSMO initiative New guideline regarding biomarkers and emerging
technologies in mCRC will be available.

¢ Bioma rkers JSM-E) Japanese Society

] of Medical Oncology
— RAS (KRAS/NRAS) testing update
— BRAF V600E testing
— Microsatellite instability testing

* Emerging technologies

— Comprehensive cancer genome alteration testing by next-
generation sequencing

— Blood-based molecular testing
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My Conclusion

Asian Guideline for the Treatment of Colorectal Cancer does not
exist since 2013.

International phase lll trials including Asia play an important role
in clinical development of new agents and should be incorporated
into Asian Guideline.

Asian phase lll trials should be incorporated into Asian Guideline.

Both evidence-based vs. approved/reimbursed-based approach
are key to developed new Asian guideline.

Asian Guideline is for Asian patients, as well as for Asian patients
living in Western countries.

International harmonization of NCCN, ESMO and Asian Guidelines
may become the best way in the near future.
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