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Mortality Rates

Rate per 100,000

Age-Adjusted U.S. Mortality Rates
By Cancer Site
All Ages, All Races, Male
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Census P25-1130). Regression lines are calculated using the Joinpoint Regression Program
Version 3.4.3, April 2010, National Cancer Institute.
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Top 10 Cancer Sites: 2009, Male, United States—All Races
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State vs. National Rates: 2009, Male , New Mexico
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Goals of treatment

Cure



Goal of treatment

VA Study 75: Coumadin vs. Placebo with
Chemo for Various Cancers

NSCLC SCLC
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Goals of treatment

VA Study 75: Coumadin vs. Placebo with
Chemo for Various Cancers

NSCLC SCLC

Symptoms of
3 progressive  Side-effects
cancer of therapy

Zacharski, Cancer 1984

Improve Quality of
Life




Goals of treatment

VA Study 75: Coumadin vs. Placebo with
Chemo for Various Cancers

NSCLC SCLC
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Symptoms of
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Target symptoms
rather than disease




Advances can come In two flavors

» Improve the identification %“‘Q‘\\“Q\\“Q

of patients likely to benefit

from therapy. Response Is
~5%
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Advances can come In two flavors

* Improve the identification —
of patients likely to benefit
from therapy. Response
100%.
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Treatment Strategies

The old and the new...






Chemotherapy -still a very
Important role...

HDAC inhibitors |

Alkylating agents
and topoisomerase

Inhibition Tumour cell

Tautomycin
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and caliculin A \

Lysis by activated
cytotoxic cells
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IKDCs, 78 T cells
and CTLs
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Nature Reviews | Immunology



But Is there a better way?...

www.shutterstock.com - 73903228




Targeted Therapies!

Monoclonal antibodies
Targeted therapies
Immunotherapies
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Monoclonal antibodies

Rituximab: Mechanism of Action

Antibody-Dependent Cell-Mediated Cytotoxicity (ADCC)

Macrophage,
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A Complement-mediated
cytotoxicity C3

C Direct lysis

'T"Macrophagr'e‘*\‘

< C3b
Complement

receptor

B FcyR/CR-mediated opsonic
phagocytosis or ADCC

FcyR
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Mechanism of Action of

Obinutuzumab
Increased Direct Cell Death Enhanced ADCC
Type II vs Type I antibody Glycoengineering for increased
&\' affinity to FcyRIIIa
: ":“p(: Effector
-
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L

/ f‘ii“’-f’:' “& Type II vs Type I antibody

CD20 FcyRIIIa

With permission from Goede V et al. Proc ASH 2013;Abstract 6.
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Bevacizumab

Improve survival in:
— Colon cancer

— Lung cancer

— Renal cancer

AVASTIN
(bevacizumab) -—1
For Intravenous Use .




Bevacizumab in Renal Cancer

« Bevacizumab, a neutralizing

>

Percentage of Patients Free
of Turnes Progresshon

Percentage of Patients Free
of Tumor Progression

antibody against vascular
endothelial growth factor

* A randomized, double-blind,
phase 2 trial was conducted

. o comparing placebo with

bevacizumab at doses of 3 and
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Ipilimumab (Yervoy)

 For use In metastatic melanoma

* Interrupts inhibitory mechanism that
prevents cytotoxic T lymphocytes from
Killing cancer cells




CD28 CTLA-4 & T-cell inhibition
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© 2012 American Association for Cancer Research
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Programmed Cell Death Protein
1 (PD-1)

New class of drug are inhibitors that
activate Immune system to attack tumors

Pembrolizumab FDA approved Sept 2014
for metastatic melanoma

Nivolumab FDA approved Dec 2014 for
metastatic melanoma



PD-1/ PD-L1 pathway in
suppressing anti-tumor immunity

Effector T cell
(CD8")

Reduced
Attenuation of production
TCR signal of autocrine
paracrine cytokines

Cancercell

(Okazaki, Honjo et al. Nat Rev Immunol 2013, modified)

Presented by: Junzo Hamanishi, MD, PhD PRESENTED AT:




HER-2 A Target for Breast

Cancer
 Human epidermal growth factor receptor 2

* Overexpressed in 25% of breast cancers

 Historically associated with more
aggressive course



cor Herceptin

0 X- ,*/

ﬁ HER2 protein overexpression

tumor cell

DAA HER2 oncogene

amplification

HER2: Human Epidermal Growth Factor Receptor-2 EGF: Epidermal Growth Factor



Pertuzumab and Trastuzumab
Complementary Mechanisms of Action

h HER1/3/4
e )

o

Pertuzumab
HER2

Dimerization
domain

Trastuzumab: Pertuzumab:

+ Inhibits ligand-independent HER2 * Inhibits ligand-dependent HER2
signaling dimerization and signaling

. Activates ADCC * Activates ADCC

* Prevents HER2 ECD shedding

Baselga J, et al.®



Source: Food and Drug Administration (FDA), Center for Drug Evaluation and Research

FDA-approved monoclonal antibodies for cancer treatment

Name of drug
Alemtuzumab (Campath)

Bevacizumab (Avastin)

Cetuximab (Erbitux)

Ibritumomab (Zevalin)
Ofatumumab (Arzerra)
Panitumumab (Vectibix)

Rituximab (Rituxan)
Tositumomab (Bexxar)

Trastuzumab (Herceptin)

Type of cancer it treats
Chronic lymphocytic leukemia

Brain cancer
Colon cancer
Kidney cancer
Lung cancer

Colon cancer
Head and neck cancers

Non-Hodgkin's lymphoma
Chronic lymphocytic leukemia
Colon cancer

Chronic lymphocytic leukemia
Non-Hodgkin's lymphoma
Non-Hodgkin's lymphoma
Breast cancer

Stomach cancer



Targeted therapy

(Imatinib)

c-Ber gene on chromosome 22 ¢-ablgene on chromosome 9
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Targeted therapy In Lung cancer

10% of ~5% of patients

patients
Patients with NSCLC * A small group of patients with
expressing mutated epidermal NSCLC have genetic lesions
growth factor receptors that activate anaplastic
(EGFRs) were randomly lymphoma kinase (ALK).
assigned to receive eitherthe  « Crizotinib, an oral ALK kinase
EGFR kinase inhibitor gefitinib inhibitor, produced a 57%
or standard chemotherapy. response rate in this subgroup,
The gefitinib group had a (NEJM Oct 2010)

higher response rate (73.7%,
vs. 30.7%) and significantly
longer median survival (30 vs.
23 months). (NEJM June
2010)



CT scan in a representative ALK +ve patient
at baseline
and after two cycles of therapy.
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Vemurafinib

* For melanoma patients with b-raf mutation

* Interrupts B-Raf/MEK/ERK pathway



Cell proliferation Cell survival




lbrutinib (lbruvica)

* Newly approved last year for use In
relapsed/refractory CLL and mantle cell
lymphoma

* Novel Bruton'’s tyrosine kinase inhibitor



Bruton’ s Tyrosine Kinase (BTK)
A critical kinase for lymphoma cell survival and proliferation

B cell receptor

» B-cell antigen receptor (BCR) signaling is required for tumor
expansion and proliferation

* Bruton’ s tyrosine kinase (BTK) is an essential element of the BCR
signaling pathway

* Inhibitors of BTK block BCR signaling and induce apoptosis

= Targeted inhibition of BTK is a novel approach for the treatment
of B-cell malignancies




Immunotherapy

* Use the Immune system to prevent or
treat neoplasms.

 Goal Is to enhance the bodies Immune
response against weakly immunogenic
tumors



Antibodies recognizing tumor associated antigens
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Breast cancer, Herceptin
useful in ~30% of patients

B cell lymphoma, Rituximab
used as a single agent or in
combination with
chemotherapy.

Zevalin and Bexxar are radio-
labelled conjugates of CD20
CLL, Campath-H1, active Iin
pretreated patients

AML, Mylotarg, Moab

conjugated with the cytotoxic
antibiotic calicheamicin



__Adoptive Transfer

Isolate T cells from
blood or from tumor
tissue

1—
——

—

Amplify tumor specific T
cells by culturing in vitro with
Infuse expanded T IL-2

cells back into
patient




Vaccine as therapy: Provenge

100

Sipuleucel-T (Provenge®) Manufacturing Process

Day 23 Day 34
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CAR-T Therapy

* Chimeric Antigen Receptor T-Cell
Immunotherapy



c Leukapheresis
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Cost of Genome Sequencing

Human Genome Project cost U.S.
taxpayers, about $2.7 billion in FY 1991
dollars.

Cost of this AML project ~$20 million

Cost of seqguencing a human genome
today is ~$10-30K and falling

Predicted to cost $1000-$5000



Hope Is on the way

Number of Claims or Molecules
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A blitz of medical breakthroughs may
end this deadly disease once and for all

BY L8E] MILLIE EAST
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