New Agents for
Malignant Lymphoma

Won Seog Kim MD, PhD
Medicine
Hematology/Oncology
Samsung Medical Center




Novel Agents for B-cell lymphoma

Monoclonal antibody
Anti-CD20 monoclonal antibody
Monoclonal antibody non-CD20 antigen
Antibody drug conjugates
T-cell engaging antibody
Immunomodulating agents
Proteasome inhibitor
Agents targeting apoptotic pathway
Cyclin-dependent kinase inhibitor
MTOR inhibitor
Histone deacetylase inhibitor

Miscellaneous agents



B-cell antigen targets :
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Kevin T, et al. Blood Reviews 2010
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Anti-CD20 antibodies 1
. Type | antibody

Lower apoptosis:
Few direct effects Increased ADCC
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Increased CDC activity  Rapid translocation of CD20 into lipid rafts

Example: Rituximab
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Veltuzumab (hA20)

Humanized monoclonal
antibody

_ Murine complementarity-
determining region with
epratuzumab backbone

Similar mechanism/binding
activity to rituximab

_Anti-proliferative, apoptotic, and
antibody-dependent cytotoxicity




Veltuzumab (hA20)

In vitro study with cell lines
Significant slow off-rate
Increased complement-dependent cytotoxicity

Animal study
Very low dose can deplete B cells

Human study
80-750mg/m? IV were well tolerated
Once weekly for four weeks
Effective and safe with subcutaneous 80-320mg

Phase I/l relapsed B-cell NHL
ORR: 40% (CR/CRu 17 patients)




Veltuzumab (hA20)

Phase I/ll relapsed B-
cell NHL

ORR: 40% (CR/CRu
17 patients)

Goldenberg DM, et al. Leuk & Lym 2010

OR

CR/CRu

All evaluable patients (n=81)
Follicular lymphoma (n=55)

40.7% (33/81)
43.6% (24/55)

21.0% (17/81)
27.3% (15/55)

80 mg/m” dose
120 mg/m” dose
200 mg/m? dose
375 mg/m” dose
750 mg/m® dose
FLIPI
0-1
=2
Prior rituximab
0
1
2-5
Elevated IDH
Yes
No
Bulky disease (=5 cm)
Yes
No
Non-follicular (n= 26)

22.2% (2/9)
41.2% (7/17)
46.2% (6/13)
50.0% (7/14)
100% (2/2)

55.0% (11/20)
37.1% (13/35)

57.1% (4/7)
45.2% (14/31)
35.3% (6/17)

23.1% (3/13)
50.0% (21/42)

25.0% (6/24)
58.1% (18/31)
34.6% (9/26)

11.1% (1/9)
29.4% (5/17)
30.8% (4/13)
21.4% (3/14)
100% (2/2)

40.0% (8/20)
20.0% (7/35)

42.9% (3/7)
22.6% (7/31)
29.4% (5/17)

15.4% (2/13)
31.0% (13/42)

8.3% (2/24)
41.9% (13/31)
26.9% (7/26)

Marginal zone Iymphoma !

Diffuse large B-cell lymphoma®
Mantle cell lymphoma®

Small lymphocytic lymphoma
Lymphoplasmacytic lymphoma

833% (576)
42.9% (3/7)
14.3% (1/7)
0.0% (0/4)
0.0% (0/2)

33.3% (26)
0.0% (0/7)
0.0% (0/7)
0.0% (0/4)
0.0% (0/2)




Anti-CD20 antibodies ees:

o0
: Type Il antibody .
Increased direct cell death Increased ADCC
Unique type Il epitope & elbow-hinge via increased affinity to the
modification 'ADCC receptor' FcgRIIIA
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Lower CDC activity

Due to recognition of type
Il epitope

No translocation of CD20 into lipid rafts

Example: GA101



GA101

Humanized type Il antibody
Increased ADCC
Increased direct induction of apoptosis
Trials for indolent lymphomas

. GAUSS: A Study of GA 101 in Indolent NHL
Relapsed CD20+ indolent B-cell NHL

Documented history of re
duration from last rituximab-containing regimen



Superior efficacy of GA101 vs rituximab -
in DLBCL model
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GA101 Phase I/ll study: Study design

GA101: humanised, glycoengineered, type Il
anti-CD20 antibody

Phase II: Efficacy + safety
Phase I. Dose finding |—> GALOL x 9 =¥ Expanded cohort

501 2000 mg : e
— — |. Dose identified in Ph |

Patient population consisted of:

Heavily pre-treated NHL patients with relapsed NHL (FL, DLBCL, CLL,
WM)

Previous MabThera treatment
Over 50% had undergone autologous stem cell transplantation

Salles et al. Blood 2009 114.: Abstract 1704 .
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GA101: Analysis of ORR :
in NHL patients™
NHL sub-types Best response
(%0)
13 FL
4 MCL
51 fent 1 SLL 5 CR/CRU, 4 PR
patients 1 lymphoplasmacytoid (ORR = 43%)
1 WM
1 DLBCL

6 of 9 responses still ongoing (response duration 7.5+ to 17+ months)

Salles et al. Blood 2009 114: Abstract 1704.



Ongoing trial coe
L X J
GAUSS (BO21003): Phase | dose escalation 2
Maintenance Dosing Schema
GA101 (Monotherapy)

Induction Maintenance

3 6 9 12 15 18 21 24 months:

rrt v t v 1 1 I

RESPONSE ASSESSMENTS

Patients achieving PR or CR with induction eligible
Administered every three months at cohort dose level

Response assessed every 3 months by CT



Anti-CD20 antibodies with :°
enhanced binding to FcoRIIIA

- PRO131921
Humanized
B-cell depletion superior :
to rituximab in murine & g5 95 fftector
models f \n% o\ cell

~ AME-133 . B cell =<~
Humanized :

10-fold higher cell killing
than rituximab



Comparison of anti-CD20 antibodies | 22
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Monoclonal antibodies for
non-CD20 targets

_ Galiximab
Chimeric anti-CD80

. Epratuzumab
Humanized anti-CD22

. Dacetuzumab (SGN-40)
Humanized anti-CD40




Galiximab

CD80: a member of B7 ligand family

Phase I/Il study for relapsed FL (n = 64)

4 weekly infusion of galiximab + 1 dose rituximab
(375mg/m?)

Recommended phase Il dose: 500mg/m?
ORR: 66%, CR/CRu rate: 33%

No study for DLBCL

Treatment Follow-Up Long-Term

Follow-Up

8 15 22 [(29364350| 3 6 9 12 15 18 21 24 30 36 42 48

Day Day Month Every 6 Mo.

VLL i l i YYVYVIVVFVY VY VY VYV VY Ve
1 3
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Pilot study with Epratuzumab/rituximab + CHOP in newly diagnosed DLBCL
Treatment Schedule
Characteristic No. of patients
Agent Dose {mgafm‘z] Route Day ReRx Total 15
Age, v
Epratuzumab 360 IV 1 Every 21 d (Median) (63)
Rituximab® 375 N lor2 Every 21 d (Range) HeT
fluxima ) / or . Very Sex, men:women 10:5
Cyclophosphamide 750 v 1 or2 Every 21 d Stage
Doxorubicin 50 v L or2' Every 21d Stage Lor II 6
Vincristine 14 (max, 2mg IV L or2! Every 21 d Ex;‘ﬂge Ell'ai o v :
Prednisone 100 Ord  5d (D1-50rD2-6) Every2ld po T
0-1 14
No. of patients 2 L
IPI
Variable Grade 3 Grade 4 0-1 7
2-3 7
Toxicity 4-5 1
Neutropenia 1 13 AalPI
Thrombocytopenia 2 0 0 5
Anemia 2 | 1 5
Infusion -related 0 0 2 2
Febrile neutropenia 2 0 3 )
Infection 1 0
Venous thrombosis 0 1
Amhythmia 2 0
Hepatotoxicity 2 0
Neurologic 5 1*
Response
CR (%) 10/15 (67)

PR (%) 3115 (20) Micallef INM, et al. Cancer 2005




acetuzumab (SGN-40)

Phase | study
Dosage: 2mg/kg A

8mg/kg

Weekly infusion for 4
weeks

ORR: 6/50 (1CR,
12%)

Fatigue, headache etc

Table 2 Basaline Demographics and Disease Characiensics (N = G0
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1] 16 az
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=2 a 18
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Diffusa large B-call ymphoma ¥y 4z
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Antibody drug conjugate :

Inotuzumab ozogamicin

Humanized anti-CD22 antibody conjugated to
calicheamicin S— L i ;
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