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Limits to Personalized Cancer Medicine

Table 1. Clinical Studies That Have Evaluated Personalized Cancer Medicine.*

Clinical Study
SHIVA trial®

Lung Cancer Mutation
Consortium

Study I°

Study 11®

SAFIR-01°

M.D. Anderson Study'®

Princess Margaret IMPACT—
COMPACT study"

Cleveland Clinic Study'

Design

Randomized, controlled trial
of matched molecular
targeted agent or physi-
cian's choice

Testing for driver mutations
in metastatic lung adeno-
carcinomas at multiple
centers

Treatment chosen after
genetic profiling by
comparative genormic
hybridization and gene
sequencing

Treatment chosen after gene
sequencing of patients
with advanced cancer

Screened Sample

741 patients with
metastatic solid
tumors who were
amenable to
biopsy

1007 patients

1315 patients

423 women with met-
astatic breast
cancer

2601 patients

Treatment chosen after gene 1893 patients with

sequencing of archival
tissue

Treatment chosen after gene

sequencing

advanced solid
tumors

250 patients

Patients with Patients with Mutation That

Genetic Profile

496 (67%) 293 (409), of whom 195

underwent randomization

733 (73%) tested 466 (46%6)

for =10 geres

919 (70%) tested 529 (40%) had mutations,
for =8 genes with 187 (14%) of them

that could be targeted by

drugs and had follow-up

299 (71%) 195 (46%)

2000 (77%) 789 (30%)

1640 (87%) 938 (50%6) had mutations,
approximately 20% of
which could be targeted
by drugs

223 (89%) 109 (44%)

Might Be Targeted by Drugs

Patients Receiving
Matched Drug

96 (100% of experi-
mental-therapy
group)

Many treated as
per guidelines
for an approved
biomarker

260 (26%)

127 (10%)

55 (13%)

83 (3%6) in geno-
type-matched
trials; 116 (4%)
with common
mutations not
in trial

84 (4%) treated in
genotype-
matched trials

24 (10%)

Main Outcome Result

Ne significant difference in
progression-free survival
(primary end point); haz-
ard ratio for death or dis-
ease progression, 0.88
(95% Cl, 0.65-1.19)

Longer overall survival in the
subgroups with a muta-
tion treated with directed
therapy than in those

without the mutation or
those that do not receive
directed therapy

BEBRADEFE :3—13%
HBIGHMERATODERE 4%

4 patients had a partial re-
sponse and 9 had stable
disease for >16 wk (3%
of screened sample)

Mot stated

Response rate of 20% in gen-
otype-matched trial vs.
1196 in unmatched trials

Mot stated

* C| denotes confidence interval, COMPACT Community Oncology Molecular Profiling in Advanced Cancers Trial, and IMPACT Integrated Molecular Profiling in Advanced Cancers Trial.

Tannock IF et al.: NEJM 2016
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BIEFRFIZHEC-FEER : (umbrella/ basket type study)

Lung adenocarcinoma

Selumetinib

Novel precision medicine trial designs

Umbrella trial Basket trial
Vandetanib, .
Sorafenib, 1 type of cancer Multiple types of cancer
Sabozantinib Different genetic mutations (e ® @) 1 common genetic mutation (e)

ROS1

sy \ap2k1| Selumetinib L] -~ @
ik . *

PIK3CA b

BRAF | Vemurafenib,

HER2 Dabrafenib,
Trametinib

| Lapatinib

Crizotinib
Acletinib

Test drug 1 Test drlIJg 3
Test drug 2 Test drug

Gefitinib, Erlotinib, Afatinib

Suzuki A, Tsushihara K, et al. PLoS One, 2013
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A Best Overall Response

%Change From Baseline

% Change from Baseline

100

(Sum of Lesion Size)

125

100+

75+

504

25

0

=25+

-50-]

154

R—EBEFEETHLEGLERMIE

BRAF V60OEEEGHE IR T 5
RLS7z=TOHR

A5/—2 EHE86%
Melanoma stage Mla
Melanoma stage M1b
Melanoma stage Mlc

Threshold
for response
according
to RECIST

-100

Chapman PB, et al. NEJM. 2011 Jun 5.
KO A EZXHE 5%

(RECIST cutoff for PR, 30%)

Kopetz S, et al.: J Clin Oncol. 2015

HER2[STEIZ% 9 % T-DM1DZHER

HER2ELHY A : positive

Median No. No. of
100+ 5.29% (95% CI, 82.0-88.5) of Months Events
% Lapatinib—Capecitabine 25.1 182
T-DM1 309 149
80 .
= 64.7% (95% CI, 59.3-70.2) Stratified hazard ratio, 0.68
& [ ) (955 CI, 0.55-0.85)
T 60 78.4% (95% CI, 74.6-82.3) T.OM1 P=0.001
‘E h Efficacy stopping boundary,
a ' P=0.0037 or hazard ratio, 0.73
T 51.8% (95% CI, 45.9-57.7)
g ' Lapatinib-capecitabine
20+
0 T T T T T T T T T T T T T T T T 1
0 2 4 6 8 10 12 14 15 13 20 22 24 26 28 30 32 34 36
Maonths
No. at Risk
Lapatinib— 496 471 453 435 403 368 297 240 204 159 133 110 B6 63 45 27 17 7 4
capecitabine
T-DM1 495 485 474 457 435 418 349 293 242 197 164 136 111 86 62 38 28 13 5

VermaS etal. N EnglJ Med 2012;367:1783-1791.
HER2 B HAYA : negative

Taxane  T-DM12.4 mog/kg qw
{n=117) {n=228)
Median OS, months a8 78
Number of events, n (%) T1i80.7) 164 (71.9)

115{0,87-1.51)
p=0.6589*

Unstratied KR (95% CI)
weekly T-DM1 vs, taxane

T-DM1 2.4 mgikg qw
~— Taxane
t Censored

9 12 15 18 21
Time (Months)

24 21 30

T-DM1 2.4 qw 228 181 134 2 ) 30 21

117 84

Kang YK, et al.:.Lancet Oncol 2017
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KEYNOTE-164, 158 (N=138) Tumor Response

CRC Duration of Response
¢ The distribution of tumor types represented in this analysis is shown in Figure 1 w0op————+
) . ORR 28%, DCR 51% 90-
Figure 1. MSI-H Tumor Types Represented in KEYNOTE-164 and KEYNOTE-158 R )
o 80+ Events Median, mo
Small intestinal Pancreatic Small cell lung % 707 n range
) 3 ® 601 MSI-HCRC 17 (28%) NR (2.9+ to 12.5+)
Gastric Biliary / Mesothelioma £ g 50-
S ; £ a 401
Endometrial Adrenotortical o
Bladder 2 30
Thyroid 2 201
s 3 10_
0 T
0 2 4 . 8 10 14 16 18
Time, months
non-CRC i
100
ORR 38%, DCR 58% ol
°\i 807 Events Median, mo
E 701 n range
Colorectal g 607 MSI-H non-CRC 23 (30%)° NR (2.4+ to 9.2+)
M Colorectal (61) M Mesothelioma (3) QOvarian (1) E 50:
W Endometrial (17) W Adrenocortical (2) M Prostate(1) '5 40
W Gastric (11) M Bladder (2) Renal cell (1) W 307
W Small intestinal (10) M Thyroid (2) Retroperitoneal carcinoma (1) _E 207
M Pancreatic (9) W Cervical (1) B Salivary (1) 107
W Biliary (8) ™ Glioma (1) ¥ Sarcoma(l) 0
W Small cell lung (3) M Neuroendocrine (1) W Testicular (1) ) 0 2 4 6 8 10 12 14 16 18

Number in parentheses indicates the number of patients with each tumor type in the combined population of patients with MSI-H CRC and non-CRC.

L.A. Diaz Jr. et al: 2017 ASCO
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Genetic
sequencing

Actionable
mutation
detected

Stable disease
(SD) complete
response
(CR), partial

response (PR),

Progressive
disease (PD)

Check for
additional
actionable
mutations

Trial design: NCI-MATCH

No additional
actionable
mutations,

Off study

Initial substudies in NCI-MATCH

Agent(s) Molecular target(s) Estimated
prevalence

Afatinib® EGFR activating mutations 1-4%

Afatinib® HER?2 activating mutations 2-5%

Crizotinib ALK rearrangement 4%

AZD9291* EGFR T790M mutations and rare  1-2%
EGFR activating mutations

Crizotinib ROSI1 translocations 5%

Dabrafenib and BRAF V600E and V600K 7%

Trametinib mutations

Trametinib BRAF fusions or non-V600E, 2.8%
non-V600OK BRAF mutations

TDM1* HER2 amplification 5%

VS-6063° NF2 loss 2%

Sunitinib® ¢KIT mutations 4%

Bando H, Takebe N: Jpn J Clin Oncol, 2016



EENAYT /LAD)—=2% (SCRUM-Japan) [C&KAEEL AN ) ZRAW-DNAHERRFE -TRAE DR E

O fhi-BIESSBARD IS a0 THOESEERET /L O SCRUM-Japan7 5wk 74 —LIEEICKBRE
EBAR TS5 v T4 —.L (SCRUM-Japan
MRERTS ( pan) 1. BLISHLAVABADBREELESKING
2E60ROBN 2. EEEEARBREENWDIEE
¥ LRFBRI RS R BT AR .
llllll : Ubrella & 2558 3. BRER-Y /LT —3EZHRBIZKEIT-1ERIEFE
#“ . 4. Precision medicine # ([T 1-EET—2S
an-cancer panel i
26345 ‘:5461:: (ocp)ag)a)'fli\é)#‘r / ﬁ:ﬁg* 14 5. Eﬁ}'{j‘,mﬁfﬁ,ﬁ]ﬁrﬂ I/:)ZI“UO)*ﬁﬁ
B, 14
= - &' LU C—— éif 28
o T . s =
T opmm— s O tRBEKBEOEFER 1 HHBLIEES/ LT—4
J—_’r? | SCRUM-Japan $RiiE 512
WELEITHEOLETE %. -::---_ _,: ( 132?1 patients enrolled:2013/2~2018/12)
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SCRUM-Japan75vh 4+ —LZEFIAL- % - EEE & A5 4853 E

O fEE% Allumbrella type 545X : 2854 5% O figi2545 B Hbasket typeitlER : 2054 5%
B4 umbrellatype study: 195 i Aunbrelatyp sty S8 R TR baske type sty 20508

Organ Target agent  Phase  sponsor recritment | Organ  Target agent Phase sponsor recruitment Organ Target agent  Phase  sponsor  recruiment
NSCLC  RET  vandetnb Il IT(NCCE)  completed | CRC HSHA pemprolzumab | HSD completed Solid tumor MET Merestuinib | Lill completed
NSCLC RET dectib Il IT(Kanazawal]  completed | CRC  BRAFVGOOE Erblin I IT{Aichi CC) active Solid tumor FGFR DS123 | Daiichi completed
NSCLC RET lenvatinb I Eisai completed | CRC ~ BRAFV60OE  CmabtBimtEnc || AmayBioPhama active Solid tumor FGFR TAS120 ' Taiho active
NSCLC  ROSt Crizotiib I Pizer completed | CRC ~ BRAFnonV600E  Cmab+Bim¢Enc | ITNCCE] active Solid tumor FGFR TAS120 | IT(NCCE) Planned
NSCLC ROt Crizotib  EAP Phizer completed | CRC HER2  TmabtPertuzumab | IT (NCCE) active Solid tumor FGFR BGJ3%8 ' Novartis  complted
NSCLC  ROSHALK  PROG4G32 | Pizer completed | CRC HER? DS8201a I DaichiSankyo active Solid tumor FGFR ASP5378 | Astellas completed
NSCLC T capmatinib I Novartis active || CRC MET METtargetedag | ITINCCE) planned Solid tumor FGFR E700 ' Eisai active Basketfype sy suminary
NSCLe MET tepotinb | MerckSerono acive | GCEC HER? DS6201a I DaichiSankyo active Solid tumor FGFR INCBO54828 I Incyte Corpo active '
NSCLC MET AZDEMSY I AZD active | BIC HER2 DS8201a I ITNCC-Tokyo)  planned Solidtumor  EGFRIHER? varlitinib ' Aslan completed
NSCLC MET Crizotinib I T (Kyusyu CC active Solid tumor HER2 DS8201a | Daiichi completed
NSCLC ALK LDK378 1 IIT);NC):ZE) ) active Solid tumor HER2 DS8201a I IT(NCCE) planned
NSCLC HER? DM I 1T (Okayamal) completed umbrella type StUdyI summary Solid tumor MSI-H Pembrolizumab I MSD completed ﬁ%'kﬁ 16 g
NSCLC  HER2  Traszumab N IT(Hokkeido U)  completed Solidtumor  NTRK1/2/3 LOXO-101 | Loxo one active e 4 i 7
NSCLC HER2 DS8201a I Daiichi-Sankyo active Solidtumor  NTRK1/2/3/R0S1 entrectinib | lgnyta active | 'ﬁ"ﬁ' 2 Eﬁ* 3
NSCLC HER? T-DM1 I IT(Kyushu U) planned ﬁ% ‘ﬂﬁ m Solidtumor  NTRK1/2/3/iROS1 DS6051b | Daiichi completed | Ail- o
NSCLC KRAS abemaciciy Il Lilly completed Solidtumor  PI3K/AKTIMTOR TASIT | Taiho completed AR
NSCLC BRAF Dabrattrame |l Novartis completed Eﬁi gijﬁ\ 14 Eﬂ* 14 VSolid tumor  PISK/AKTTOR AZD5363 | AZD active
NSCLC  EGFRex20 AZD9291 " IM{Keio U) active éfl-d- 28 *ﬁq: 3 » Solidtumor  PI3K/AKTMTOR BYLT19 | Bayer completed
SCLC  PIBKIAKTIMTOR  gedatolish | IT(NCCE) active A% 2 - ol tumor ROSt Brigatinib I IT(NCCE) planned

Gl cancer TMB-H Nivolumab I IT (NCCE) active

LR T
BT SR .
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[ ogn | Taet | feen | Prase

NSCLC  HER2 trastuzumab I
JUEE- R

|

ay
o e 1)

eRxs N
o [taget|_Agent | Prase

NSCLC RET  alectinib Il

vandetanib
NSCLC ALK LDK378
sac PI3K/AKT/mTOR gedatolisib
RC HER2 Tmab+pertuzumah
RC BRAF nanVG00E Cmab+Bim+Enc

Organ | Target |  Agent
NSCLC  MET  crizotinib \l

_ﬂ ‘ CRC MET cabozantinih
Ghall TMB-H nivolumab

m - ‘ Solid tumor HER2 Ds8201a
NSCLC  HERZm  TOML I — ‘ \ _ e
J | Solid tumor ROS1 Brigatinib

£A4 B4 HA

--m --m

NSCLC  HER2 T-OM1L I RC m eribulin I BIC HER2 D58201a Il

—— m——-

il

O #2254 TORRKYT / LT—53%F : SCRUM-Japan RWD

FHTIT66iER - BEMEI7HTHE-
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| Custom filtering " Browsing target cases

Patient distribution: image

+ -
@ ste @t E
sy, vl o
Biv om0} Is Genome database for Japanese
= | gyl i

| COSMIC s

|| SCRUM

BRERT / LIEHRKS

T—ER—ZF| ARKR

BRI = 2017561 20175%9R 20171201 2018437 201BHEGH
—201758/ |—2017%118| —2018%2H1 ~201Bf5H ~—201BEEH
Foex | camwmmao 9989 1404 2085 3003 2403 1094
Liar v 7957 489 800 1886 3176 1606
awmon— | msdnnan 604 76 97 206 145 80
i wmesann 155 i a 1 71 78
TR Hryoo—KF
2017307 - EFaUSHIESIESE
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SCRUM-Japan;EFHIZ K513 (BhEEB M) L2 RFED KR

O #RGAREEM) RERBOME BETBEFvh SR LEERRONE
BRFERNBRESN 10 PRI TT CITESRANE SCRUM-1TS T4 —L T OB IERERERF IS LY

{K%E‘\H‘ﬁ%‘lﬁrﬁ( Hy'f?fs E@%%ﬁ(mmEpnﬁq:

T RO
BRERA A RET vandetanib I ESIERRENAE) 17 5% g

Oncomine™ DX

FEIMBRRREA A RET lenvatinib Il Eisai 2% 16% - et fuet Thermo-Fisher ~ NSCLC multigene approved April 2018
FmRmA A BRAF  Dabrastrame |l Novartis 5T 63% ] : : .
u °"°°G"[',:e Aoy R"‘::‘nfegis'” NSCLC ROSH approved CDx May 2017
FiERiiA  Rost Crizotinb | Plizer woom AR s
E G ROSTALK  PF06463922 I Pizer 53 4% RER
RASKET-B MBL CRC RAS/BRAF approved IVD Dec 2017
VBRI A HER? T-DM1 I EGISRRELL) 15 ™%
MSI-H promega FALCO Solid tumor MSI-H approved CDx Sept 2018
AR A KRAS abemacicib Il Lilly 08: negative
*BEHA MSI-H pembrolizumab I MSD 61 2% o OncoBEAM™ RAS Sysmex CRC  RAS(ctDNA)  In submission
B A MSI-H  Pembrolizumab | MSD m 38% ;
BRA A HER2 DS8201a I Daiichi-Sankyo 24 43%  Phase ll HE&%

Yoh K, etal. LancetRespir Med 2017. VelchetiV, etal. ESMO 2016. Planchard D, etal. Lancet Oncology 2016. Goto K, etal. ASCO 2016.
ShawAT, etal: Lancetoncol 2017, Hotta K, et al. J Thorac Oncol, 2018, Le DT, et al: ASCO 2017, Doi T, et al Lancet Oncol, 2017

7/ LERREICHEGER| - SHEZILEN DHERIC(RREZRFFET) BESADLHEA




BIZFIRBICE DV ARERRROBFIE : SCRUM-Japan

FHRMESECTFORENMNAEIERF:
RETESTEIE/MAEBR G AYA

Discovery of new fusion gene in NCC-RI:

Results in IT with RET inhibitor (vandetanib)

trom baseline (%)

| BKIFSB-RET
.. | BCCDC6-RET

Maximum tumor shrinkage

@ Unknown-RET

9 PR and ORR 53% (90% CI, 31 to 74) in 17 eligible patients
Changes of target tumor burden over time

L Median DOR :5.6 mo
v (95%C1:2.1-9.1)

p—t— KIF5B-RET
e CCDCE-RET

a0

s
=

Y

Change from baseline (%)
& a
8 3

&
3

Baseline After 20 Weeks

| 1year

S
3

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72
week

Yoh K, et al. Lancet Resp Med, 2017

BEFRI)—UTRRICEIBEERESHEIES:

JE/NRTAf AN A
mOS
100" (months) [95% C.L]
90 — Driver (+)/Target drug (+) 335 25.4 [21.6-28.3]
:\3 | — Driver (+)/Target drug (-) 714 187 [17.3-21.2]
~ & — Driver (-) 1159 192 [17.8-20.6]
E 707 Logrank, p<0.001
2 60"
3
9 50
C 407
g 307
(0]
207
10 7
0 T T T T T 1
0 10 20 30 40 50 60

Time (months)

Seto T, Goto K, et al: ASCO 2018
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EGFREx20 A BEF2H T A B E (T 5 0simertinib() % i 3% 3t Fl B 6 + B AR
[EGFRILYVV20BARGFERZETHF/NMERHREEICHTHAZDDEMEEHE F1/MEHER]
AZD9291 in EGFR exon 20 insertion mutations: AEX20
(201852 AR AR M, 201857 BB G5 RRARERM B BHE)
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SCRUM-Japan DBCOFGFRE I 7- R BikE

Fusion Amplification SNV
! FGFR2fusion FGFR3 fusion FGFRTamp FGFR2amp FGFR1SNV FGFR2SNV FGFR3SNV
CRC, % 2330 0.00 0.00 1.24 0.09 0.00 0.04 0.09
GC, % 14 000 0.26 0.00 2.54 0.00 0.44 0.00
BTC, % M5 024 0.96 0.48 0.48 0.24 0.48 0.00
Other GI, % 1383 0.00 0.002 0.01 0.00 0.0007 0.001 0.0007
Non-sqNSCLC,% 3004 0.0 0.03 0.33 0.03 0.00 0.00 0.00
SqNSCLC, % 52 0.0 0.19 249 0.00 0.00 0419 0.00
SCLC, % 557 0.00 0.00 0.54 0.00 0.00 0.00 0.00
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Cancer Total N CHV ShV
Type * Copy number 2 7 [Gain-of-Function}

Results of phase (& % A8): |

Proprietary druginker i Colorectal 230 58 (25%) 2 (12%)
3 / * 1 Gastric 1141 94(8.2%) 33 (29%)
X P ) I ¢ Esophageal a0 8(1.6%) 1(08%)
r,.*nf"' i‘f'“""‘»‘f"‘-%"_’"'“f‘&L l-; AT IIRESEIY Billry Tract 415 133.1%) 17 (41%)
l a4 i ||| LI | iﬁ Pancreas 652 3(0.5%) 3(0.5%)
I o treeie 7@ _ Liver 6 (0% 0(0%)
O - H Appendix 1 0(0%) 1074
"Y Anal canal a7 0{0%) 1{2.1%)
; ¥ it ik ™ 0{0%) 0(0%)
Conjugation chemistry f "'o “mlm NET m 0{0%) 0(0%)
Cteinelnked, ot stes of S i S0 g i Others 9 1 (1:4%) 0(0%)
itercin dalide beos Pafoad 01 et Total 5279 175 (3.3%) 84(1.6%)
Puecndeitie | |
Otr o .
—— P | || EEF &4 Study design
PiE—— et | Ny | e | 2o
' @Ry um oam ax am | 9SOCfailure solldt_umor
DN e e ) OHER2 gene alterations detected by
Gudant360% L, Lk
DR oomoow
wo %o w omny | *hee>2 6.4mg/m2
i S L . ®Having measurable lesions
35%C) A 0ay AT

Dol etal LancetOncol 2017 T, DoiT et ESNOZNMT, ASCO21B cted

PI: Taniguchi H & Yoshino T
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Phase | ¥R
Doi T et al: BJC 2012

Phase | study of TAS-102 treatment in Japanese patients with
advanced solid tumours

EETILETRE—DNDEH: TAS-102TOREFEBERIATYS

EArPhase I ¥4

Yoshino T et al: Lancet Oncol 2012

TAS-102 monotherapy for pretreated metastatic colorectal >
zancer: a double-blind, randomised, placebo-controlled

T Doi™', AOhtm', T Yoshino', N Boki’, Y Onazawa’, A Fukutomi’, § Hironaka®, W Kotzum!” and T Snlsi'

phase 2 trial
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Kuboki Y et al: Lancet Oncol 2017

colorectal cancer refractory to standard therapies
(C-TASK FORCE): an investigator-initiated, open-label,
single-arm, multicentre, phase 1/2 study
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Original Research

A multicenter phase II study of TAS-102 monotherapy in @A,‘“\,“
patients with pre-treated advanced gastric cancer
(EPOC1201)™
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Summary

hy ereaned mewswanic col l TAS 102—a combinasion of erifluridine and

brvactrumab has shown enhanced ac
alone. In this phase 1/2 sudy,

agans colorecul ﬂmerlenmiﬂ mnpmd wih hat for exher drug
of

wetnoas We did s mvcmwmmum oper el ingleam. multienwre. phase 2 wl of TAS102 piw 2

In prechinical models, TAS-102 plus "

>%®
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e i Auorapyrimidine, irtnosocan

nresectable, mowswarc colorecal
alplan, and-VEGF therapy, and ansEGFR therapy (for usmours with wikd-ype KRAS), and hid 0o prviots o fuds

weamens with regorafenh. Pastonts bad 1o have an Eassern s of or L

& Oncslogy Croup performance o
Ustng 3 dose de-ascalaston destgn i phase 1, the recommended phase 1 dose (RP1D) was deermimed for TAS-102

05 mymt paunlvm-d.uhmd.m 1-5 and 812 tn 3 Bday cycle for level I]plahmlmumaﬁﬂmglg,

enous infusion for 30 min every 2 weeks). In phase 2 pastenss recefved the RP2D. The pramary
o msmﬂd i 3¢ 16 weoks, mzlwdmmﬁmllmmmhm&d [
RPD who had This study is complesed the
Untversiy Hospial Meshical lntmsmn Neawork, number UMINOOOOLZES).
Finaings Besween Feb 15, 2014, and July 23, 2014, we enralled & | I pastenis
n phase 1 and 19 pariers n phase 1 The st patienss who recetved TAS 102 21 evel 1 experienced no dose imidng
roxiciules and Nine of 11

progression aent. 16-week progression froe survival was 42.9% (80% C1 27-8-50-0). The most common grade 3 or - Coe G

worse adverse evees as assessed in all 25 Pl o et (18 2% pmlrms) lencopent (1 [44%)

[i6%0.

il il

1125 parenes. N
interpretation TAS-102 phus bevactzumals has promising actviny with manageable safery. suggesting thar this

combinason might become 3 poensial wemmens opsion for paenss with mevsadc colorecal Gncer I 3 =

rofractony seming.

Funeang Tisho Pharmacenrical.

Global phase Ill for CRC 1% A&
Meyer RJ, Yoshino T et al: NEJM 2015
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Randomized Trial of TAS-102 for Refractory
Metastatic Colorectal Cancer
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Shitara K et al: Lancet Oncol 2018

Trifluridine/tipiracil versus placebo in patients with heavily
pretreated metastatic gastric cancer (TAGS): a randomised,
double-blind, placebo-controlled, phase 3 trial

Kot Shivora Teshiiko Doi, Mikhai Diorkin, Wasot Manso, Hendi & Tobios A ot Aluksands Prok harst, Maria Alsing, Michele Ghidin
Cat ine, Vera Gortunowa, Edvard Zhowi, Karuhiro Nishikaws, Ay Hesabawa, Swayib Vakpn, Kazumasa Fujtan, Grordano D Beretia,
Eric¥an Cutsem, Robert E Winiler, Lukas Maliris DavidH fson.Josep Tabemera

Summary

Background Trifluridine ipiracil showed sctivity and was well tolerated in a pliase 2 stidy of pretreated patients with
advanced gastric cancer done in Japan. placebo
ina global population.

Methods TAGS was a randomised, double-blind, placebo-controlled, phase 3 trial done in 110 academic hospitals \n
17 it ks ;ng 18 yers o cider widh isologica rma\i Son fucalls inmaaaty ek

(i, ned by the American Imnl
Commities 08 Cincar ,.ﬁ.ung classification ml- bon) o T Tacaived Bt Mise o prious chamotimpy
regimens and had experienced radiological disease progression were eligible for inclusion. P:ugms were randomiy
assigned (2:1) via dynamic from 3 centralised oral
wifluridine fipiraci] (35 mg/m? twice daily on days 1-5 and days 5-12 every 28 days) plus [+ supportive care or
placebo pius best suppartive care. Participants were allocated 1o groups by study-sie personnel. Randomisation was
suatifed by egion (Japan ¥ fest of world), ECOG performaice samis (0 v 1), and previous treutment with

Lamcrs Ol 3038 19133748

W e M Sorsh Capncm

ramucinumab (ves vs o). Both gt e [ i pr endpoint
was overall survival, Efficacy in the intention-to-treat population and ml'e(y in all patients who received
at least one dose of trearment. This trial Is registered with ClinicalTrials.gov, number NCT02500043. The trial,
including follow-up of all participants, has been co

Findings Between Fob 24, 2016, and Jan 5, 2018, 507 patients were enrolied and randomly assigned, 337 w the
wifluridine tipiracil group and 170 to the placebo group. overall survival was 5.7 months (955 Cl 4-8-6.2)
in the wifluridine/tipiracil group and 3.6 months (3.1—4.1) in the placebo group fharard rtio 0.69 [95% CI
9:56.0.85% aneided p-0. 00033, tvo sided .—-o ooosa) Crade 3 or worse adverse events of any cause occurred in

in (55%) in the placebo group. The most frequent grade 3 or
worke adverse évents of any cause were mmmm 0134 (436D and amaeniia (-64 [19%) in the \z(ﬂumllncf
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_ 70 _— il | 1-year 05 §1.5% 53.7%
60 | | (95% Cl) (56.3-662)  (545-64.5)
= Median: 8.6 months g o7 | Median 0S5 153 m 142
g 7 . tos | (95% Cl) (142162)  (129-15.9)
S 40- Log-rank # =02 -y | HR (95% CI) 0.99 (95% C1 0.85-1.16)
30 value (1-sided) 0.47
E 04 | 2 .
20 E as L
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Figure 1. Schematic of generation of CGDB (left; January 2017 version) and NSCLC cohort selection (right).

Atezolizumab versus docetaxel in patients with previously ~ @, ®
treated non-small-cell lung cancer (OAK): a phase 3, o

FOUNDATION flatiron < open-label, multicentre randomised controlled trial
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Overlap of 1.673.125
r ,
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patients
(Jan 2017) Patients who underwent tumor profiling by Foundation Medicine
20,022 o
'l J:C-mm Landmark overall survival | 12 month |18 manth
l' 1 e |me |5
Lung Cancer ICD code with at least 1 visit on/after Jan 1, 2011 j: e
3,364 £ o
Comprehensive Enhanced | | g
Genomic + Clinical RWD I o
Profiles s
Linked Clinicogenomic Dataset :; Medan o & monthe m
(95%C1846-112) {osClnB-157)
N I E 3 % " E % = =
External control with propensity score weighting on matched population g bii g oo p b e peeel i o e R R B
replicates RCT control arm 2018 AAGR Lot
Overall survival in OAX and Flatiron patients s Propensity score methodology on matched data replicates RCT HR
1.001
o i | oAk ciinical Trial HR = 0.79 (0.68-0.90) |
== Docetael (CAK, n=612) ( 3
| == Atezolizumab (OAK, n=613) SAPOIT - 3L oS I et Trial LL Trial:b@s L
0.751 Na restriction/adjustment —.& "'9 |
H - Restriction onty —#&'— |
2 ~
S8l SR ST 25 1P \J 02
. : PS S‘ o8t
i ) : methods PS Cox adjustment A U
0.051 E ‘: PS stratification 0 FO.BO
Medan OF; ' I = Lo
: me?izurnab QARY =1 i ‘I —— Multivariate adjustment + *JE
months ' ' i
+ Dacetaxel (Flatiron) = 10.84 months | | : z
sl Dacetaxel (OAK) = .76 months | ! 0 0.5 0.6 0.7 08 09 ] 11

Hazard ratio #
0 2 4 ] 8 10 12 14 16 18 20 2 4 2%
time {monihs) ~ O:\



SCRUM-JapanTORFHIR LU AR AL AR BE R RINEICLSEEER
(BRI RABEREALRES)

EFSRLENAT ) LRIY-220

SCRUM-Japan
_ TILED ko
REZTEME 7 m
i AR
EEEE | EHEHER
l Ba !
P
vEvk [N
| sz
5 @%‘D ARSI

HER2EE XD A
BRAFEEIEXIED A

TMB-HH{LED A

o ERUANCHRELEER BB CREOTY
AV TOaY FO—LT—RINELHE

« SCRUM-Japan RWD#% ##EFDARBRE DS
ZERE L TREAICRE

BERWRBET —XMERICPVWTREREINSBE
ERIERE CARlRABH AR DFESR)
WREOERERFDZARAA
Time to Event® HLE A BEME
QC/QA

SERICAE * — EHEEER —
B E BT

- ABRAE

N 0 =

i E*i KELSZANY

L REOEIRREE

P FF1SIER R —

! ‘* yo: 2 SN

: L

------ RSHBHHRE — ‘ —

= s | REHAD

- TEHHER w0 HmEN
- JERIER : ~
« R IBEFDRTE

C O A B H |

e
m T TROEA
! | | EREGEEMSELOEE 24




7/ LEBRTRRLETNAEGESGENIEFILFELTILNS

FRIREBREE RE LK TIISEIZE RETIEEMMSA

RET RET n ORR PFS oS
inhibitor subtype (%) (mo) (mo)
USA Cabozantinib  All 16 38 (6/16) 7 10
KIF5B 8 25 (2/8)
CLIP1 1 100 (1/1)
TRIM33 1 100 (1/1)
Unknown 6 33 (2/6)

. 17 53 (9/17) 4.7 11.1
cmpem Vomitsimmily sl 19 47(9/19) 4.7 11.1
KIF5B 10 20 (2/10) 2.9 11.1
CCDC6 6 83 (5/6) 8.3 NR (9.9-NC)
Unknown 3 67 (2/3) 4.7 11.0
Korea Vandetanib All 18 17 (3/18) 4.54 11.63

Drilon A, et al: Lancet Oncol, 2016 Yoh K et al: Lancet Resp Med 2017
Lee SH, et al: Ann Oncol, 2017
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BRAF non-V600 101 60.7 36.5-81.2
BRAF V600 99 11.4 9.4-13.5
BRAF wild 249 43.0 30.7-62.0

Jeremy CJ, et al. JCO 20717
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HER2-targeted therapy

Conventional chemotherapy

TRIUMPH
]Trasruzumab + Pertuzumab {n=25)| L

] Trastuzumab + Pertuzumab (n=65) | SWOG1613

Trastuzumab + Pertuzumab (n=2?)
* crossover from control arm

| Trastuzumab + Pertuzumab (n=2?) l Ggég;;htvéacyh

] Trastuzumab + Lapatinib (n=27) |*“"3RACLES

| T-DM1+ Pertuzumab (n=27) |

Natural history (n=2?) schi{{llJLI{X[l;gan
SCRUM-Japan registry (n=??) @
SWOG1613

| Cetuximab + Irinotecan (n=65)

| MDAnderson
‘caneer Center

ASAN
f gt
| Real-world data (n=7) | I‘
* RAS/BRAF wild: n=479

|7 Rcalr-worlrdidata (n=27)

NCCHE
| Real-world data (n=11) |

* RAS/BRAF wild: n=166

Regulatory authorities

Collaborators
P g Prrda
ﬁ Dataset
# a

|..-é @as
—_— NCCHE (Japan)
Dataset

E
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PUSCNTAN MBRCINES AGDCY

+  Merging and modifying datasets
+  Combined statistical analyses
«  Createstatistical analysis report

#: Under discussion

O BAXTOERKY/LT—3%#4: BRAF-non-
V600E KfZ M A

Japanese cohort US cohort
(n=53) (n=100)
35 patients were excluded:

+  BRAF V600 mutation (n=4)
+  No chemotherapy for metastatic disease (n=31)

0S analysis set
(N=118)
RAS mutant or unknown RAS wild-type
(n=33) (n=85)
44 patients were excluded:

+ Not received anti-EGFR antibody (n=41)
+  No information after anti-EGFR antibody (n=2)
+  Anti-EGFR mAb + MEKi (n=1)

Efficacy of anti-EGFR antibody therapy analysis set
(n=41)

PI: Ebi H, Yoshino T & Rosen N (MSKCC), Corcoran R (MGH)
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Mutational signatures derived from MSK-IMPACT targeted sequencing
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PD-1 Blockade in Tumors
with Mismatch-Repair Deficiency

D.T. Le, J.N. Uram, H. Wang, B.R. Bartlett, H. Kemberling, A.D. Eyring,
A.D. Skora, B.S. Luber, N.S. Azad, D. Laheru, B. Biedrzycki, R.C. Donehower,
A.Zaheer, GA. Fisher, T.5. Crocenzi, .. Lee, S.M. Duffy, R.M. Goldberg,
A. de la Chapelle, M. Koshiji, F. Bhaijee, T. Huebner, R.H. Hruban, L.D. Wood,
N. Cuka, D.M. Pardoll, N. Papadopoulos, K.W. Kinzler, S. Zhou, T.C. Cornish,
J.M. Taube, R.A. Anders, J.R. Eshleman, B. Vogelstein, and L.A. Diaz, Jr.

ABSTRACT

BACKGROUND

Somatic mutations have the potential to encode “non-self” Immunogenic antigens.
We hypothesized that tumors with a large number of somatic mutations due to
mismatch-repair defects may be susceptible to immune checkpoint blockade.

METHODS
We conducted a phase 2 study to evaluate the clinical activity of pembrolizumab,
an anti-programmed death 1 'mmune checkpoint inhibitor, in 41 patients with
progressive metastatic carcmoma with or without mismatch-repair deficiency. Pem-
brolizumab was administered intravenous'y at a dose of 10 mg per kilogram of body
weight every 14 days in patients with mismatch repair-deficient colorectal cancers,
patients with mismatch repair-proficient colorectal cancers, and patients with mis-
match repair-deficient cancers that were not colorectal. The coprimary end points
were the immune-related objective response rate and the 20-week immune-re!ated
progression-free surviva! rate.

The authors™ full names, academic de-
grees, and affiliations are listed in the Ap-
pendix. Address reprint requests to Dr.
Diaz at the johns Hopkins Sidney Kim-
mel Comprehensive Cancer Center, 1650
Orleans St. Rm. 590, Baltimore, MD
21287, or at |diaz1@jhmi.edu.

This article was published on May 30, 2015,
atNEJM.org.

N Engl ) Med 2015;372:2509-20
DOk 10.1056/NE]Moal 500556
Coppeight © 2015 Meswichusests Medical Sociesy.
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Mogamulizumab (Anti-CCR4) in HTLV-1-
Associated Myelopathy

Tomoo Sato, M.D., Ph.D., Ariella L.G. Coler-Reilly, B.A., Naoko Yagishita, M.Sc.,
Natsumi Araya, Ph.D., Eisuke Inoue, Ph.D., Rie Furuta, M.D.,
Toshiki Watanabe, M.D., Ph.D., Kaoru Uchimaru, M.D., Ph.D.,
Masao Matsuoka, M.D., Ph.D., Naoki Matsumoto, M.D., Ph.D.,
Yasuhiro Hasegawa, M.D., Ph.D., and Yoshihisa Yamano, M.D., Ph.D

ABSTRACT

BACKGROUND
Human T-lymphotropic virus type 1 (HTLV-1) causes the debilitating neuroinflam-
matory disease HTLV-1-associated myelopathy—tropical spastic paraparesis (HAM-
TSP) as well as adult T-cell leukemia—lymphoma (ATLL). In patients with HAM-TSP,
HTIV-1 infects mainly CCR4+ T cells and induces functional changes, ultimately
causing chronic spinal cord inflammation. We evaluated mogamulizumab, a human-
ized anti-CCR4 monoclonal antibody that targets infected cells, in patients with
HAM-TSP.

METHODS

In this uncontrolled, phase 1-2a study, we assessed the safety, pharmacokinetics,
and efficacy of mogamulizumab in patients with glucocorticoid-refractory HAM-TSP.
In the phase 1 dose-escalation study, 21 patients received a single infusion of
mogamulizumab (at doses of 0.003 mg per kilogram of body weight, 0.01 mg per
kilogram, 0.03 mg per kilogram, 0.1 mg per kilogram, or 0.3 mg per kilogram)
and were observed for 85 days. Of those patients, 19 continued on to the phase 2a
study and received infusions, over a period of 24 weeks, of 0.003 mg per kilogram,
0.01 mg per kilogram, or 0.03 mg per kilogram at 8-week intervals or infusions
of 0.1 mg per kilogram or 0.3 mg per kilogram at 12-week intervals.

Practice change & Scientific new

From the Department of Rare Diseases
Research, Institute of Medical Science
(TS, ALGC-R,NY, NA, YY), Medi-
cal Informatics (E.l), and the Depart-
ments of Pharmacology (N.M.) and Neu-
rology (Y.H.), St. Marianna University
School of Medicine, and the Department
of Advanced Medical Innovation, St.
Marianna University Graduate School of
Medicine (TW., Y.Y.), Kawasaki, the Lab-
oratory of Virus Control, Institute for Virus
Research, Kyoto University, Kyoto (R.F.,
M.M.), the Department of Computational
Biology and Medical Sciences, Graduate
School of Frontier Sciences, University of
Tokyo, Tokyo (K.U.), and the Department
of Hematology, Rheumatology, and Infec-
tious Diseases, Graduate School of Med-
ical Sciences, Faculty of Life Sciences,
Kumamoto University, Kumamoto (M.M.}
— all in Japan. Address reprint requests
to Dr. Yamano at the Department of Rare
Diseases Research, Institute of Medical
Science, St. Marianna University School
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