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Blood Cancers — Immunotherapy
for the Rogue Immune System

e Easy access of tissue for sampling

« Cellular origins as antigen-presenting cells for
most heme malignancies

* Unique and clear delineation of hierarchy and
discrimination of disease and normal tissue
— To survey
— To separate (purging or treatment)

* Unique scenario of generation of tumor within
the immune bed — and manipulation of the
leukemia-immune system interaction
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Cytokine Drivers are Influenced by Tumor

Cellular Immunity
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Hematopoietic Hierarchy
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Invasion / Corruption

Tumor Infiltrating Lymphocytes

Epithelial Tumor Bed:
Lymphocytes within the tumor

Clonal lymphocytes
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Immunotherapy in Hematology

Preliminary efficacy and safety of EBV-targeted CTLs effective
ipilimumab in R/R lymphomas!s=157 in B cell lymphomas?®10
[ |
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Bachireddy et al, Nature Rev Can, 15, 2015.
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Immunologic treatment of
Hematologic Malignancies

. Direct targeting of tumor surface antigens
. Stimulating iImmune effector cells

. Small molecules or TKIs which
accomplish above via ‘pro-immunoactive’
cytokine signaling



Stimulating immune effector cells:
Allogeneic Stem Cell Transplant is an
Immune System Transplant

Conoc ing

GCSF + ponor

Recipient
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Adoptive Immunotherapy in Chimerism
GVL-Reaction
lel_EV

Eustmulatmn
CcD86 - CDZB
T'"IF—a IL6
‘H.
|:J'

epithelial cell leukemia cell /

u W rstictod o dendritic cell
Cin all cells hemalopoiatic cells

T-cell o

Kolb. Blood 112 (12), 2009.

TcaI VANDERBILT-INGRAM CANCER CENTER



FES

l*i_ oy AN S Ry
f‘i = W o %: "
AR Bt S ASIy

%. “f!ﬂ'ﬁ%@i"‘f‘?;ﬁm g <
Skin Biopsy in Acute GVHD

S Co VANDERBILT-INGRAM CANCER CENTER



- =

Mo. of patients responding/no.

% CCR
Disease/study cohoris treated v}
CML molecularicytogenctic relapse
EBMT study 40/50 B0% (4y)
North American 33
Chronic phase
EBMT BA/A14 B60% (4y)
Morth Amarican 25/34
Japan 1112 82% (3y)
Transformed phase
EBMT 13/36 20% (4y)
Morth Amarican 518
Japan A 0% (3y)
AMLMDS
EBMT 15/58 16% (4 y)
Morth Amarican 844
Prospective US study 25/51 19% (2 y)
Japan 1332 T% (23 y)
33% (23 y)
Koraan 1017 % (2y)
Lille, France 2/14 2114 (4y)
ALL
EBMT 20 0% (4 y)
Morth Amearican 2/ ND
IBMTR 11/44 13% (3 y)
Japan B23 0% (3y)
Koroan THO 10% (2 y)
CLL
German Muliicenter trial on molacular relapse 7/9 molecular remission 79 (= 2vy)
and persistence
Bristol multicentar 17 ]
DFCI &7 MK
NHL
Morth Amearican study e MK
EBMT study 1¥14 OR MK
Prograssive and refractory 614 CR
UC London LG-NHL 610 MK
Ralapsad and refractory HG-NHL 39
Myaloma
EBMT study &7 45% (2 y)
Ralapsa/prograssion
North American Study relapsa/progression 2/4
US multicenter study persistant/progressive T2 4T (=1y)
Dutch multicenter study relapse and progression 14/27 OR B/27 (= 2.5Y)
10/27 CR
Praemptive in chemosensitive MMY 620 CR/PR 30% (2 y)
— 714 CR/PR
Ralapsaiprograssion 24/83
12CR ~45% (3y)
12 PR
Ralapsa/prograssion Johns Hopkins Hospital 8M18 5=2y

6 CR 2PR
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Directly Targeting Tumor Specific Antigens:
Maximizing Efficacy of Rituximab

To increase CD20 expression:
TNF-a, INF-o., GM-CSF, IL-4

To modify monoclonal antibody:

- Mutagenesis ™. Rituximab

- Modification of glycosylation
To increase apoptosis:

=02 - Chemotherapy (cisplatine, FAMP)

Others: ’

; - Glucocorticoids
-To increase
rituximab exposition

- Maintenance
therapy

Membrane
attack complex {

To increase cytotoxicity:
- Cytokines: IL-2, INF-a IL-12, GM-CSF, G-CSF

To increase complement activity: - To increase affinity between Fc portion and FcyR

or lysis

- To increase affinity betwen Fc portion and C1q
- Bispecific MoAb (anti-CD59/CD20)

Cartron. Blood. 2004:104:2635.

VANDERBILT-INGRAM CANCER CENTER




Daratumumab in Mulitple Myeloma

Targeting CD38 in patients with highly refractory multidrug resistant disease

A Overall Response Rate B Relative Change from Baseline in Paraprotein Level
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Daratumumab Patients

Lokhorst et al, NEJM, 373, 2015.
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Bi-Specific Antibodies

Matural killer cell
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Konterman and Brinkman. Drug Dis Today, 20(7), 2015.
Scharma et al, Nature Reviews Drug Dis, 5, 2006.
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Chimeric Antibody Receptor T-Cell

Chimeric Antigen Receptors
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Magee and Snook. Disc Med, 20(108), 2014.
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CAR-T Process — B-ALL

Patient

—_— =
| A
PEMC collected for Patient recieves Ant-CD19 CAR cells
genetic modification lymphocyte-depleting returned to patient

l chemotherapy

Ex vivo cell processing

Tcell activation — Transduction with gammaretroviral — Tcell proliferation
vector encoding CAR gene

Kochenderfer and Rosenberget al, Nat Rev Clin Oncol. 10, 2013.
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Blood Tumors Hijack Intracellular
Signaling which Promotes Tolerance
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Sewgobind et al. Amer J of Transp, 10, 2010.
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Subversion of Physiologic Pathways and Treatment with
B Cell Receptor Antagonists

B cell receptor
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BTK Inhibitor — Ibrutinib in CLL

Bryd et al, Blood 2013.
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Best On-Treatment Change in Tumor Size

(ITT Analysis, N=55) Single-Agent
- CAL-101
- (ldelalesib)
_ Resulted in
= - Tumor
3 ‘Shrinkage in
£ CLL,
£ .
= Includin
120%17112111111%77 )
3 AW 2 207 del(17p)
£ AW 2 297
2 AW % 297
S AN Z 107
| Ay
i
277

B Inevaluable (patients without a follow-up tumor assessment)

7. Patients with del (17p)
* Criterion for response [Hallek 2008]

ANANANNANNNNANANNANAANA

ANNAANAAANNNANNANNAANNAN

Kahl et al, Blood 123(22) 2014.
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Blood Cancers — Immunotherapy
for the Rogue Immune System

e Easy access of tissue for sampling

« Cellular origins as antigen-presenting cells for
most heme malignancies

* Unique and clear delineation of hierarchy and
discrimination of disease and normal tissue
— To survey
— To separate (purging or treatment)

* Unique scenario of generation of tumor within
the immune bed — and manipulation of the
leukemia-immune system interaction
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Immunologic treatment of
Hematologic Malignancies

. Direct targeting of tumor surface antigens
. Stimulating iImmune effector cells

. Small molecules or TKIs which
accomplish above via ‘pro -
Immunoactive ' cytokine signaling
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