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Mogamulizumab (KW-0761) : Drug Profile  wvowa xirin

mogamulizumab ®
» L N-terminal

Extracellular regions

Fan
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Fucose
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» H®»»

Higher ADCC due to a defucosylated CCR4 (CC chemokine receptor 4)

Fc region by POTELLIGENT® GPCR for MDC and TARC
Markers for Type Il helper T-cells and
Shinkawa et al, J Biol Chem 2003;278:3466 Regulatory T-cells (FoxP3+)

Niwa et al, Cancer Res 2004;64:2127

Over-expressed in ATL, PTCL and CTCL
Ishii et al, Clin Cancer Res 2010;16:1520

Ishida et al, Clin Cancer Res 2003;9:3625
Ishida et al,Clin Cancer Res 2004;10:5494



CCR4 expression in ATL KYOWA KIRIN

91 (88.3 %) of the 103 cases of patients with ATL were positive for CCR4.
Multivariate analysis confirmed that CCR4 expression was an independent

and significant prognosis factor.  |sniga et al. Clin Cancer Res 2003: 9: 3625

A CCR4

éloo | Log-Rank P= 0.0324, Wilcoxon P= \

~ . 0.0265
S s0-
-
3 60 T | ®» 0 sssssssss
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Mouse antibody
KM2160

Imai et al, Int Immunol, 1999



POTELLIGENT “fruiA#:fli& 3 KYOWA KIRIN
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JBC, 278, 3466, 2003; JMB, 336,1239, 2004: Cancer Res, 64, 2127, 2004
Clin.Cancer Res., 10, 6248, 2004; Biotech.Bioeng. 87, 614, 2004;
Biotech,Bioeng. 88, 901, 2004; Clin.Cancer Res.11, 2327, 2005.




% X5t HiCCRAYAKM27600) Al & KYOWA KIRIN

defucosylated \
humanized antibody

defucosylated
chimeric antibody

KM2160 KW-0761

Imai et al, Int Immunol, 1999 Niwa et al, Cancer Res, 2004 Ishii et al, Clin Cancer Res, 2010
Yamamoto et al, J Clin Oncol, 0

Fucose : High ADCC Defucosylation

technology
Shinkawa et al, JBC 2003
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Autologous ADCC assay KYOWA KIRIN

target Whole blood of refractory ATL patients effector
ATL cell subset A Non-ATL cell subset
positive Separation negative

(using CD3 mADb)
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Ishida et al, Clin Cancer Res 2004:X0:7529
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EMERCCRAMIFKW-0761(FHLVAZ7 )DRIR KYOWA KIRIN

defucosylated
chimeric antibody

defucosylated
umanized antibody

KM2160 KM2760 KW-0761
wai et al, Int Immunol, 1999 Niwa et al, Cancer Res, 2004 Ishii et al, Clin Cancer Res, ilp(y
Yamamoto et al, J Clin Oncol, 0
o p
<1— qF High ADCC Defucosylation
............ Asn297 technology
Shinkawa et al, JBC 2003
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Adult T-cell leukemia lymphoma (ATL) KYOWAKIRIN

ATL patients (pts) have very poor prognosis ATL cells frequently infiltrate
Into systemic organs.

>
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1.0
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o 077 Smoldering type
,.-_E 0.6 _ o L L ] ®
$ 0.5
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@ 0.3 *00 o > am
0.2 blood ATL cells LN lesion
01 - Smphomatype | (flower like cells)
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Years after diagnosis

. MST Survival Rate(%)
Disease Subtype |
(mon) 2-year  4-year g
Smoldering - 77.7 62.8 : AR
Chronic 24.3 52.4 26.9 skin lesion gastric lesion
Lymphoma 10.2 21.3 5.7 Shimoyama, Br J Haematol 1991;79:428

Tobinai et al, Abeloff’s Clinical Oncology
Acute 6.2 16.7 5.0 (ed 4) 2008:2425



Proportion OS

Treatments for aggressive ATL in Japan kvowa KirRIn

15t line chemotherapy Other agents for relapsed ATL
104 Hazard ratio = 0751 (95% C1, 0500113 Agents Response rates
0.9 '\l One-sided P= 085
084 MST-16 0% (0/4)
07- = \/CAP-AMP-VECP (n = 57) ) 0
7 \\ CoP 61 CPT-11 38% (5/13)
054 1 2’-Deoxycoformycin* 32% (10/31)
| MST = 13M
0.4 1 3 year 0S (%) = 24 Cladribine 7% (1/15)
0.3
0)- *Includes smoldering type
0.1 MST=1M
© | 3year 05 (%) =13 Ohno et al., Cancer 1993;71:2217
) % é 3' él 5 6 % Tsuda et al, Br J Cancer 1994:70:771
Tobinai et al, Jpn J Clin 1992;22:164
Time After Random Assignment (years] Tobinai et al, Int J Hematol 2003;77:512

Tsukasaki et al, J Clin Oncol 2007:25:5458

Limited treatment options for relapsed ATL



Phase | Study of KW-0761 in Relapsed ATL/PTCL
A multicenter open labeled study in Japan

Relapsed KW-0761

ATL/ J,J,\l,l,

PTCL D1 15 22 o Safety and efficacy
(CCR4+) ﬁ assessment
N=16
e T 1
1 0.01 3(2)
2 0.1 4 (4)
3 0.5 3(3)
4 1.0 3(2)
Expanded 1.0 3(2)

Yamamoto K, et al. J Clin Oncol. 2010;28:1591

HAE RN D6}EER TFirst-in-human Phase 1548% 4 B15. FP1:20074 18
BADUN\BEMEEDRELEE



Phase | Study of KW-0761 :Clinical responses KYOWA KIRIN

Cohort | Patient| Gender | Age Disease No. of Response PFS
No. M/F Year Infusion | pp Skin LN OR (days)

#101 | M 46 | MF Tslé?gzr 4 - PD  SD PD 29

1 #102 M 60 | ATL  Acute 4 - SD - | SD > CR*| 617
#103 F 68 | ATL Acute 4 CR - CR PR 85

#201 M 55 ATL Acute 4 CR PR SD SD 50

5 #202 F 66 | ATL Acute 4 PR - SD SD 36
#203 M 66 ATL Acute 1 - - SD PD 8

#204 F 57 | ATL Acute 4 CR CR - CR 379

#301 M 60 ATL Acute 4 - PD - PD 36

3 #302 M 64 | ATL Acute 4 - - PD PD 29
#303 F 69 | ATL Lymphoma 4 - - SD PD 29

#401 F 64 | PTCL-NOS 4 CR CR PR PR 198

4 #402 F 62 | ATL Acute 4 CR CR PR PR 64
#403 F 64 | ATL Lymphoma 4 - - SD SD 43

#411 M 55 ATL Acute 4 - PD - PD 28
Expanded| #412 M 62 | ATL Acute 4 CR - - CR 107
#413 F 58 PTCL-NOS 4 - - SD SD 110

* The diseases had disappeared by 1 year after treatment and the #102 was categorized as showing CR

Yamamoto Ket al. J Clin Oncol. 2010;28:1591
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Phase Il Study of KW-0761 in relapsed ATL

A multicenter open labeled study

Relapsed CCR4 Registration KW-0761
ATL assessment > 1.0 mg/kg/day (iv)
with FCM / IHC CCRA+ weekly x 8

Dosing and assessment schedule

KW-0761, 1.0 mg/kg

¢¢¢¢¢¢¢¢m/n®®

36 43 2 2 .a
v v v v

Efficacy assessment

FE(ASH2010)TERHET YA FEFR - AHSFXENRR




Phase Il Study of KW-0761 : Clinical responses KYOWA KIRIN

Best response Response rate
Disease site " CR*** PR SD PD NE >PR (%) [95% Cl]
Blood 13 13 0 0 0 0 13 (100 %) -
Skin 8 3 2 0 2 1 5 (63 %) [25-92)
e)'(\'t‘:::c')j‘al 12 2 0 4 5 0 3 (25%) [6-57]
Overall 26 8 5 2 11 0 13  (50%) [30-70]

* Determined according to the criteria described by Tsukasaki et al. (J Clin Oncol 2009;27:453)
** One pt with concurrent colon cancer was excluded
*** Includes CRu

50% of ORR (95%ClI 30-70) met the primary endpoint.

(Lower limit of the 95%CI > 5%)
Ishida et al. J'Clin Oncol 2012:30:837



Phase Il Study of KW-0761 : Adverse events KYOWA KIR|

N H tolooi Pts affected, n Hematologic Pts affected, n
AI(E): STt gradz All grades AEs ; ;Sradj All grades
Acute infusionreaction 1 0 24 Lymphopenia*** 26
Rash 0 17 Leukkocytopenia 0 18
ALT 0 11 Thrombocytopenia 14
AST 0 10 Neutropenia 0 14
Hypoxia 0 5 Hemoglobin 1 0 8
y-GTP 0 4

Pruritus 1 O 4

Hypokalemia 0 3 * Possibly/probably/definitely drug-
e —— 0 3 >r|f"laStt(::‘(\JI/ens-Johnson syndrome
Erythema multifotme™* 1 0 1 *** Includes abnormal lymphocytes
Hyperglycemia 1 0 1

Tumor lysissyndrome 1 0 1

Metabolic/Lab-other 3 0 14

(LDH etc.) Ishida et al; J'Clin Oncol 2012:30:837
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A pivotal study of Mogamulizumab for newly diagnosed ATL

B Study outline of 0761-003 for ATL in Japan

* Clinical phase: late phase 2 (controlled, combination therapy)

« Study location:  Japan

« Patient population: CCR4-positive ATL (untreated primary disease)

« Sample size: 54 subjects in total

* Control arm: MLSG15 (vCAP/IAMPIVECP+Ara-CIMTX/PSL) (25 subjects)

« Combination arm: mLSG15 + KW-0761 (1.0 mg/kg, 8 doses at 2-week interval)

(29 subjects)

* Primary endpoint: complete response rate

. Secondary endpoint: ORR, PFS, OS ClinicalTrials.gov ID:NCT01173887
mLSG15 (VCAP/AMP/VECP)

x 4 cycles oe

mLSG15x 4 cycles =2
L

Untreated ATL CCR4 CCR4+
(>20yo) ASSESS [HEEL)

Ishida T et al. BJH 2015, 196 : 672 KW-0761 (Bi-weekly x 8)



A pivotal study of Mogamulizumab for newly diagnosed ATL ~ MYOWA KIRIN

mLSG15
+ Mogamulizumab

(n=29)

CRu 6 3
PR 10 10
Number of complete responders 15 8
CR rate (95%Cl) 52% (33~71) 33% (16~55)
Number of responders 25 18
ORR (95%Cl) 86% (68~96) 75% (53~90)

Ishida T et al. BJH 2015, 196 : 672

Further studies are needed to determine optimal chemotherapy regimen .



CCRA4 expression and prognosis of PTCL/CTCL

— Mature T-cell and NK-cell neoplasms J_

e NK/T, nasal type 1/27 (3.7 %)
e MF in transformation 10 /20 (50.0 %)
e ALCL, ALK+ 1/24 (4.2 %)
e ALCL, ALK- 8/16 (50.0 %)
e PTCL-NOS 24 /58 (41.3%)
o AITL 12 /38 (31.6 %)
o ATL 108 /120 (90.0 %)
e Others 5/12 (41.6 %)

Ishida et al, Clin Cancer Res 2003;9:362
Ishida et al, Clin Cancer Res 2004;10:5494
Ishida et al, Int J Hematol 2005;82:148
Ishida et al, Leukemia 2006;20:2162

Yano et al, Clin Cancer Res 2007;13:6494

Overall survival

Overall survival

KYOWA KIRIN

PTCL-NOS

—0— CCR4* PTCLU
(n=19)

-L, -® - CCR4 PTCLU

(n=231)
., P=0.0199

]

d ' ' '5 i()years

Ishida et al, Clin Cancer Res 2004;10:5494

1

I_&IIB type (n=31)

CXCR3 type (n=54)

CCR4 + (n=42)
| —
dLog—Rank P<0.0001, Wilcoxon p<0.0001)

0 400 800  1200p,




A pivotal study of Mogamulizumab for relapsed PTCL/CTCL

Multicenter open labeled study in Japan

G UECT I T o o oistration  MOgamulizumab
with » 1.0 mg/kg/day (iv)
immunohistochemistry CCR4+ weekly x 8

Relapsed
PTCL/CTCL

DOSing and assessment SChEdUIe Premedication was administered before infusion.

(Antihistamine, Antipyretic analgesic and
mogamulizumab, 1.0 mg/kg Hydrocortisone 100mg)

v ¢ ¢ ¢ ¢ v &m/\h/\
Dayl 36 43 50 1mont 1 mont 2 month E

¢ v v v

Efficacy assessment

Subjects with relapse after responding to 8 doses will be allowed to
receive re-administration.
Ogura M et al., JCO 2015, 32 : 1157



A pivotal study of Mogamulizumab for relapsed PTCL/CTCL

KYOWA KIRIN

Best Response

Lymphoma Subtype N ORR(%) [95% Cl]
CR PR SD PD
PTCL 29 5 5 9 10 34 [18-54]
PTCL-NOS 16 1 2 6 7 19
AITL 12 3 3 3 3 50
ALCL ALK(-) 1 1(CRu) O 0 0 100
CTCL 8 0 3 4 1 38 [9-76]
MF 7/ 0 2 4 1 29
C-ALCLt 1 0 1 0 0 100
Total 37 5 8 13 11 35 [20-53]

*Evaluated by Efficacy Assessment Committee
tCutaneous anaplastic large cell lymphoma

Ogura M et al., JCO 2015, 32 : 1157
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BIEDMIEERZ L ITH2ADITLF (OIBLUTR) KYOWA KIRIN
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resting Treg
Vi CCR4 negative
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activated Treg
LCCR4 positive

non-suppressive FoxP3
T-cells
PARBRNRTFR
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—> CCRAMHRARRZE
(CCR4 depletion) II‘

HiCCRA TN
" (Anti-CCR4 mAb) —
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KYOWA KIRIN

Sugiyama et al. PNAS 2013;110(44):17945-50

Tetramer positive cells
in CD8* T cells (%)

Pt#9 Pt#11 Pt#13
40, 2 20,
= PBMC
201 1 10; o CD25+ cells depletion
I I m Anti-CD25 mAb addition
0- Q- 0-
(40, 4 61
= PBMC
201 21 3 0 CCR4+ cells depletion

A

D.

m Anti-CCR4 mAb addition

TregffilAPREICESTHAMRFRMNETHIRFHELAAS5ND




Most relevant Adverse event (skin rash) KYOWA KIRIN

#06; 55yo male, acute type Ishida T et al. J Clin Oncol. 2012;30:837
Day 57, Grade 1 Day 141, Grade 2 _Day 190, Grade 1 |

Improved with topic

al steroid

Skin biopsy (day57):No malignancy, mild spongiosis,
and mild perivascular inflammation

HFE HF CDA& stainina

f—=

2 < é@: R s 2 P 1 B R
* It is highly important to control the severe skin rash during therapy
» Worst cases were SJS and/or TEN

* Further studies for mechanisms of action for sever skin rash‘are' needed

=




Lesson learned from mogamulizumab development
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