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Cancer Progress, in its 24th year, has an outstanding reputation as the premier 
l l f th t ff d i di l b t t i thannual oncology conference that affords a unique dialogue between experts in the 

cancer field. Scientific and clinical opinion leaders and industry executives offer 
valuable insights and candid assessments of key issues impacting oncology research, 
development and commercialization. 

C P f t di t i t ti b t t hCancer Progress fosters direct interactions between top cancer researchers, 
leading clinical investigators and senior executives from the pharmaceutical, 

biotechnology, payer and investment arenas. Pivotal topics, frank discussions, vigorous 
debate, lively audience participation and generous networking combine to make this a 
highly impactful conference. We invite you to join us in New York City on March 5-6th, g y p y j y
2013 for the 24th Annual Cancer Progress Conference, where continuing progress on 
the cancer front is the focus of an important dialogue among stakeholders in research 

and development, industry, public and private finance and government. 

www.CancerProgressByDH.com
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The information in this report has been obtained from what are believed to be reliable sources
and has been verified whenever possible. Nevertheless, we cannot guarantee the information
contained herein as to accuracy or completeness. All expressions of opinion are the
responsibility of Defined Health, and though current as of the date of this report, are subject to
change.
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“Things should be made as simple 
as possible, but not simpler.”

“The point of philosophy is to start with 
something so simple as not to seem worth 
stating, and to end with something so 
paradoxical that no one will believe it”. 

© Defined Health, 2012



Discriminating Self From Non-Self
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IntroductionIntroduction 
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Hallmarks of Cancer – A Decade of Learning

C ll V l 100 57 70 J 7 2000 C ll V l 144 646 674 M h 4 2011
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Hitting Multiple Targets – We’ve Known This, 
But Have Yet to Fully Exploit the Knowledge

GSK Announces Submissions in the EU and 
US for Dabrafenib and TrametinibUS for Dabrafenib and Trametinib
GlaxoSmithKline (GSK) plc today announced regulatory 
submissions in the European Union and United States (US) related 
to single-agent use of its BRAF inhibitor dabrafenib and MEK 
inhibitor trametinib to treat patients with BRAF V600 mutation 

iti t t ti l (Ph Li A 3 2012)

© Defined Health, 2012

positive metastatic melanoma. (PhamaLive, Aug 3, 2012)
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Nature Reviews Drug Discovery 10, 351-364 (May 2011); FierceMarkets Webinar, June  12, 2012 – Getting the  most PoC data in 
Phase I cancer studies – Jamie Freedman, MD, PhD, VP Cancer Research, GSK



Challenges of Conventional Targeted Therapy

• Intra-tumor heterogeneity 
can lead to underestimation 
of the tumor genomics 
landscape portrayed from 
single tumor-biopsy 
samples and may present 
major challenges to 
personalized-medicine and 
biomarker development. 
Intra-tumor heterogeneity, 
associated with 
heterogeneous protein 
function, may foster tumor 
adaptation and therapeutic 
failure through Darwinian 
selection.

© Defined Health, 2012
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And Yet Why Do We Keep Hitting the Same 
Targets…Again, and Again, and Again?

• I could cite myself in several previous Insight Briefings, but I will defer to Bruce 
Booth’s timely Forbes blog from this year’s ASCO: 8 targets are addressed by 
>20% of pipeline projects, each of which has more than 24 projects in clinical 
development

© Defined Health, 2012
DH Insight Briefing – August 23, 2012 
Oncology - Page 12

Forbes, Pharma & Healthcare 6/07/2012 (using Thomson Pipeline)



When We Have So Many Exciting New 
Targets, Especially for Immunotherapy

• “Water, water, every where,
Nor any drop to drink.” --Coleridge, Rime of the Ancient Mariner

Cells and chemokines that coordinate the tumor micro environmentCells and chemokines that coordinate the tumor micro-environment

© Defined Health, 2012
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Nat Rev Cancer 12, 298-306 , April 2012



Diverse Options for Combinations with SOC, 
and Combinations with Each Other
• Cancer immunotherapy consists of a diverse range of therapeutic approaches, directed at 

harnessing the both the tremendous specificity and diversity of the adaptive immune system (T 
cells and antibodies) and innate immunity. Immunotherapeutic approaches include antitumor 
monoclonal antibodies, cancer vaccines, adoptive transfer of ex vivo activated DCs, T-cells 
and NK cells and immune checkpoint targets where administration of antibodies or recombinantand NK cells, and immune checkpoint targets where administration of antibodies or recombinant 
proteins either co-stimulate immune cells or block immune inhibitory pathways.

• Combination approaches of two or more of the above to suppress tumor-derived inhibitors of 
immune response, to activate co-stimulatory signals, to engage both adaptive (cellular and humoral
sides) and innate arms of the immune system by providing antigen, APC signals, etc., are all viable ) y y p g g , g , ,
approaches in theory – notwithstanding logistical, regulatory and cost considerations!

© Defined Health, 2012
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Source: Defined Health Source: J Clin Oncol 29:4828-4836, Dec 2011



Not Surprisingly, This Is Not a New Concept

© Defined Health, 2012
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Immune Re-Engagement: Why Combination 
Approaches Should Be Necessary

• Basic immunology has 
advanced our understanding 
of the complex mechanisms 
of immune regulation.

• At the same time, our 
understanding of cancer 
imm ne s r eillance hasimmune surveillance has 
been confirmed in animal 
models and supports the idea 
that immune evasion by 
aberrant cells is key in theaberrant cells is key in the 
development and 
progression of tumors. 

© Defined Health, 2012
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Nature Reviews Cancer 11, 805-812 (November 2011)



Immune Re-Engagement: Why Combination 
Approaches ARE Necessary

• The relationship between the immune 
system and human cancer is dynamic 
and complex. 

Generation and regulation of antitumor immunity

• Individual human tumors harbor 
multiple somatic mutations and 
epigenetically dysregulated genes, 

ith these all potentiall recogni ablewith these all potentially recognizable 
as foreign antigens that are tumor-
specific or tumor-selective.

• However by the time of frankHowever, by the time of frank 
cancer (and certainly much earlier), 
the balance of power between the 
patient’s immune system and the 
growing cancer has been tipped in • Growing cancers contain tumor-infiltrating lymphocytes (TILs),growing cancer has been tipped in 
favor of the latter, with the 
consequent manifestation being 
immune tolerance.

Growing cancers contain tumor infiltrating lymphocytes (TILs), 
which are ineffective at tumor elimination in vivo but can exert 
specific functions (eg, proliferation, cytokine secretion, 
cytolysis) out-side the immunosuppressive and toleragenic
tumor microenvironment. This is because the tumor milieu 
contains suppressive elements including regulatory T cells and 
myeloid-derived suppressor cells; soluble factors such as

© Defined Health, 2012
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J Clin Oncol 29:4828-4836 ; Nature, 2011 Dec 21;480(7378):480-9

myeloid-derived suppressor cells; soluble factors such as 
interleukin 6 (IL-6), IL-10, vascular endothelial growth factor, 
and transforming growth factor beta; and ligands for 
coinhibitory receptors that down-modulate TIL activity.



Does Immunotherapy Offer a Broader Acting 
Alternative for Tackling Cancer?
• The inherent nature of the cancer cell 

(heterogeneity and genetic plasticity) 
limits the effectiveness of  therapies 
that have been developed or that

• Countering these obstacles includes:

– Redirecting the focus of 
therapeutic intervention away fromthat have been developed or that 

arguably can be developed. 

– Being of host origin, cancer cells 
share features of the host that make 
effective treatment difficult due to side

therapeutic intervention away from 
the tumor cell itself to the 
microenvironment, such as by 
depriving tumors of blood supply via 
anti-angiogenic  therapies can 
indirectly kill cancer cells (e geffective treatment difficult due to side 

effects that limit the therapeutic 
window. 

– Their genetic plasticity makes tumors 

indirectly kill cancer cells (e.g., 
Avastin); however, due to their 
passive nature, such therapies are 
still prone to circumvention through 
tumor cell evolution.

readily resistant to clinical regimens of 
radiotherapy and chemotherapy. 

– Even when the vast majority of cancer 
cells are killed by a cytotoxic 

– Engaging or reactivating the patient’s 
own immunity which may offer the 
advantage of being responsive to 
the complex initial state andy y

chemotherapeutic drug, a small 
number of residual cells that are 
resistant to the agent (inherently or 
through selection – including CSCs) 
can be sufficient to seed the re-

the complex initial state and 
evolving tumor heterogeneity; also, 
the immune system may be 
particularly well suited to targeting the 
residual tumor cells (dormant cells or 

t ll ) th t b l

© Defined Health, 2012

can be sufficient to seed the re-
establishment of the tumor. 

cancer stem cells) that may be poorly 
eradicated by radiotherapy and 
chemotherapy, which could help 
lengthen remission periods. DH Insight Briefing – August 23, 2012 

Oncology - Page 18



Alerting the Immune System: Difference, 
Dose, Danger and Duration

• We have learned a lot in the two decades of 
fraught and frustrating efforts around 
cancer immunotherapy.

• Were it not for the many failures –
experiments, trials and companies – we 
would not have gotten where we are today.

Nature Reviews Cancer 5, 397-405 (May 2005)

© Defined Health, 2012
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The Promise & The Challenge 

• Durable tumor regression and improved outcomes can be achieved in selected 
situations of metastatic solid cancers by various immune approaches including 
cytokine therapy (e.g., Leukine), dendritic cell-based vaccines (e.g., Provenge), 
and immune-modulating antibodies (e.g., Yervoy). 

45% of ipilimumab-treated patients were alive 
after 1 year, 24% of patients were alive after 
2 years, and some patients had a durable 
clinical benefit that lasted for the 4.5 years of 
follow-up. This was a dramatic improvement in 
the survival of patients with metastatic

• But there is still room for improvement...For 
example, the clinical benefit of Provenge is 
relatively small and only 15-20% of melanoma the survival of patients with metastatic 

melanoma compared to say meta-analysis that 
indicated that only 25% of patients with 
metastatic melanoma lived for 1 year.

relatively small and only 15 20% of melanoma 
patients obtain durable benefits from ipi.

© Defined Health, 2012
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Phase III Trials Are Almost All Combinations, 
And as Expected Mostly on Top of SOC

• But many of these are simply adding on the vaccine as one would any other new 
agent, on top of the standard of care rather than head-to-head.

• Wh t i b bl f i li ti i th t h bi ti d i d• What is probably a fair generalization is that such combinations, dosing and 
timing/sequencing are not optimized. 

10 Phase III vaccine+GCSF breast10 Phase III vaccine+GCSF breast
vaccine +/- GMCSF prostate
vaccine+radiation prostate
vaccine + RT + chemo GBM

accine+chemo or chemoradiation pancreaticvaccine+chemo or chemoradiation pancreatic
vaccine+chemo myeloma
vaccine+MTKI kidney
vaccine alone melanoma
i i l b limmunostimulant+Mab colon
vaccine+chemo GBM

S Cli i lt i l D fi d H lth

© Defined Health, 2012
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Higher Bar to Satisfy Clinicians, Regulators & 
Payers?

• Trial design – controlled, randomized, head-to-head vs. single arm; combinations 
versus monotherapy

• I b d bi k t d i t di ti bi k• Immune-based biomarkers, surrogate endpoints – predictive biomarkers

• Companion diagnostics

• Importance of OS benefit versus RR – “tail effect”Importance of OS benefit versus RR tail effect

• Evidence of cost-effectiveness, individually and in combination

© Defined Health, 2012
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The Challenge & The Promise

Immunostimulant
(e.g., adjuvant, Toll agonist)

Tumor
Immunosuppression 

Inhibitors (e.g., 
checkpoint 

antagonists)
Antigen-based vaccine

Reducing tumor burden and 
promoting  tumor cell death 

(including hitting cancer stem 
cells): debulking, radiotherapy, 

t t i h thcytotoxic chemotherapy, 
targeted agents

© Defined Health, 2012
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The Key Observation(s)

• One of the key benefits, and key challenges to clinical development, with 
immunotherapy is that short-term treatment with some of these immunotherapy 
approaches – whether antigen-based vaccine or immunomodulatory antibody –
can provide disease control for extended periods after treatment stops, and in fact 
the delayed effect has likely confounded many past studies.

– And on the other hand, apparent progression and increase in tumor volume 
d e to imm ne infiltrationdue to immune infiltration.

Source: Cancer Research Institute (CRI) and 
Cancer Immunotherapy Consortium (CIC):  
Immuno-Oncology: Creating the Framework 
for a New Era of Cancer Therapy,
Axel Hoos, MD, PhD
C Ch i CIC E ti C itt

© Defined Health, 2012
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Immunotherapy & Chemotherapy –
Challenging the Dogma

© Defined Health, 2012
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The Dogma

• Two a priori assumptions have contributed to 
this state of affairs. 

• Fi t t h th i kill t t ll b• First, most chemotherapies kill target cells by 
apoptosis and this mode of cell death has 
been regarded immunologically as either non-
stimulatory or inducing immune tolerance 

a state here T cells can no longer respond

Chemotherapy
&— a state where T cells can no longer respond 

to the presented antigen by mounting an 
immune response. 

• Second lymphopenia is a common side effect

&
Immunotherapy

Second, lymphopenia is a common side effect 
of many anticancer drugs and this has also 
been assumed to be detrimental to any 
potential immune response.

© Defined Health, 2012
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Just an Example of the Data Underpinning the 
Old Conceptual Framework

• “The number of prior 
chemotherapy regimens 
was negatively correlated 
with the generation of a T-
cell response, whereas 
there was a positive 
correlation between the 
number of months from the 
last chemotherapy 
regimen and the T-cell 
response.”

• What this really says is 
not that chemotherapy 
and immunotherapy 
don’t mix but that it is alldon’t mix but that it is all 
in the timing.

© Defined Health, 2012
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Some Specific Ways That Chemotherapy May 
Augment Anticancer Immune Responses

• Different chemotherapies kill 
tumor cells in different ways and 
in the process they can 
modulate the host immune 
system with consequences that 
have yet to be elucidated. 

© Defined Health, 2012
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Chemotherapy May Augment Anticancer 
Immune Responses Through Activating CTLs
• Chemotherapy causes the disruption of tumor stroma that allows more CTLs to penetrate into 

tumor site. It also may inhibit negative regulatory network inside the tumor by eliminating MDSC 
and Treg and by decreasing production of immune suppressive cytokines by tumor cells. 

• In addition chemotherapy up regulates expression of multi functional cation independent• In addition, chemotherapy up-regulates expression of multi-functional cation-independent 
mannose 6-phosphate receptor (CI-MPR) on tumor cells. As a result granzyme B (GrzB being 
the most studied and arguably most important member of this family of pore-forming serine 
proteases) that is released by activated CTLs can be picked up by a large number of 
neighboring tumor cells. 

• Thus, a relatively small number of CTLs can cause apoptosis in large numbers of tumor cells 
manifesting in a clinically evident antitumor effect.

© Defined Health, 2012
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Chemotherapy Plus Immunotherapy: 
Prostate Cancer Ongoing Trials

• Most advancing trials in 
prostate cancer, for 
example, are studying 
vaccines concurrent 
with standard of care 
docetaxel.

© Defined Health, 2012
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But Let’s Not Minimize the Complexities of 
Combining Chemotherapy & Immunotherapy
• In prostate cancer, there is considerable evidence that tumors promote immune 

tolerance starting early in the disease. In theory, therefore, by suppressing tumors 
and activating immune system homeostatic mechanisms, chemotherapy may help 
overcome this tumor-induced immune tolerance. However, data has been mixed 
and likely reflects the realities that is the complexities of sequencing/timingand likely reflects the realities, that is the complexities, of sequencing/timing 
of chemotherapy and immunotherapies.

• Sipuleucel-T/Provenge, which has recently been approved in the United States, is 
an active immunotherapy that triggers T-cell responses against prostate cancer. 

– An exploratory analysis of phase III trial participants found a substantial 
survival benefit to receiving docetaxel some months after sipuleucel-T. 

– However, VITAL-2, a phase III trial investigating a prostate cancer 
therapeutic vaccine plus concurrent docetaxel versus standard docetaxel 
th i d d t t b d l ll i l iththerapy in advanced prostate cancer, observed lower overall survival with 
the vaccine regimen.

© Defined Health, 2012
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Strategies to Improve Immunogenicity of 
Chemotherapy & Radiotherapy

• Effective antitumor therapy will need to induce sufficient tumor cell death in order 
to release tumor antigen as well as danger signals attracting phagocytes/APCs for 
uptake and presentation of tumor antigen. Proper cell death should be triggered in 
tumor cells, tumor stem cell, as well as probably stromal cells. 

© Defined Health, 2012
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Immunotherapy & “Targeted” TherapiesImmunotherapy & Targeted  Therapies

© Defined Health, 2012
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Mechanism-Based Therapeutics Meets 
Immunotherapeutics

• Targeted agents 
and immunotherapy 
might have 
complementary 
roles. But is this just 
a variation on the 
role of conventional 
cytotoxics or is 
something else 
potentially at work 
here? 

Targeted agents may antagonize immunosuppression in the tumor microenvironment. Multiple factors within tumors promote 
immune tolerance and curb the anti-tumor immune response. tumor cells secrete vascular endothelial growth factor A (VEGFA), 
and VEGF signaling decreases dendritic cell (DC) co-stimulatory molecule  expression and T cell priming, and also encourages 
the formation of myeloid-derived suppressor cells (MDSCs). VEGF antagonists, either as a monoclonal antibody (mAb) — such 
as bevacizumab — or as small-molecule inhibitors — for example, sunitinib — reverse these deleterious effects and promote the 
formation of potent anti-tumor T cells. Tumor cells also produce inflammatory mediators that promote tumorigenesis, as well as 
encourage suppressor cell formation, and these can be inhibited with PI3K and BRAF inhibitors, respectively. Regulatory T 
(TReg) cells and MDSCs are two immunosuppressive cell types that dampen immune responses. Treg cells secrete 
immunosuppressive cytokines; whereas, MDSCs use indoleamine-pyrrole 2,3-dioxygenase (IDO) to deplete tryptophan and to kill 
effector T cells. Sunitinib and imatinib both decrease the number and effectiveness of these suppressor cell types. Imatinib also 
directly inhibits IDO, decreasing MDSC suppressive capacity. Sunitinib and janus kinase 2 (JAK2) inhibitors also block the signal 

© Defined Health, 2012
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Nature Reviews Cancer 12, 237-251 (April 2012)

transducer and activator of transcription 3 (STAT3) pathway, which is an immunosuppressive pathway favouing differentiation into 
regulatory cells and tumor growth. Decreasing STAT3 signaling diminishes the formation of Treg cells and promotes the formation 
of effector T helper 1 (TH1) cells secreting interferon-γ(IFNγ).



Targeted Plus Immune Therapies: Potential 
for Near- & Long-Term Tumor Destruction

• As cytostatic agents, these 
compounds might allow time for 
the immune system to “kick-in” 
and in combination with 
chemotherapy induced tumor 
regression might decrease tumor-
associated immunosuppression.

• Also, targeted therapies might 
potentiate anti-tumor immune 
responses by breaking oncogene
addiction and in turn triggeringaddiction and in turn triggering 
tumor cell senescence and 
clearance by T cells.

• Finally the release of largeFinally, the release of large 
amounts of antigenic debris from 
tumor cell death (whether 
apoptotic, necrotic or other) may, 
as with chemotherapy lead to DC

© Defined Health, 2012
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Targeted Agents: Not Just Direct Anticancer 
Effects But Also Immunomodulatory Effects

• For example:

– the anti–VEGF monoclonal 
tib d b i b iantibody bevacizumab, in 

addition to its effect on tumor 
vasculature, may decrease 
VEGF–induced inhibition of DC 
and T cell f nctionand T-cell function;

– drugs that target epigenetic 
mechanisms, such as the 
demethylating agents and thedemethylating agents and the 
histone deacetylase inhibitors, 
have multiple effects on gene 
transcription and can up-regulate 
MHC and tumor antigenMHC and tumor antigen 
expression, induce ‘‘stress’’ 
molecules recognizable by NK-
activating receptors such as 
NKG2D and increase expression

© Defined Health, 2012

NKG2D, and increase expression 
of surface death receptors.
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Early BMS-Roche Partnership: 
Mutual Franchise Benefit

Vemurafenib Sensitivity Skin Reaction after Ipilimumab

© Defined Health, 2012

Cancer Research 70(13); OnlineFirst 1–7, June 15, 2010;
Antoni Ribas, Combination Therapies Building on the Efficacy of CTLA4 and BRAF Inhibitors for Metastatic Melanoma
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Early BMS-Roche Partnership: 
Mutual Franchise Benefit - If AEs Do Not Limit

Vemurafenib Sensitivity Skin Reaction after Ipilimumab

© Defined Health, 2012
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A Multi-Peptide Vaccine Combined with an 
MTKI in RCC: Phase III And Counting…

© Defined Health, 2012
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Immunotherapy & ImmunotherapyImmunotherapy & Immunotherapy
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Checkpoint & Co-Stimulatory CombinationsCheckpoint & Co Stimulatory Combinations
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The “Immune Synapse”

• Target recognition by T cells is two-step process. Specific interaction of T-cell 
receptor (TCR) with major histocompatibility complex (MHC) –peptide complexes 
displayed by tumor cells or antigen-presenting cells (APCs; e.g., dendritic cells) 
provides first signal for T-cell recognition. Second event is co-regulatory signal 
that determines whether T cell will become activated or anergic (nonreactive). T-
cell co-receptors transmitting stimulatory or inhibitory signals on engagement of 
specific ligands expressed by tumor cells or APCs are depicted. 

© Defined Health, 2012
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Cancer Immunotherapy Agents:
Phase 2 – Marketed 
Mechanism 
(Technology) Drug  Company Phase Tumor 

Types Comments 

CTLA-4 
t i t I ili b

Bristol-
M

Marketed
(melanoma);
Ph I III

Malignant 
l

• Demonstrated survival advantage in metastatic melanoma 
in a Ph3 study (10.0 vs. 6.4 months in 2nd-line mets pts 
[n=676] receiving IPI+gp100 vs. gp100 alone)antagonist 

(mAb)
Ipilimumab Myers 

Squibb
Phase I-III 
(several 
cancers)

melanoma; 
other cancers

[n 676] receiving IPI gp100 vs. gp100 alone)
• Gr.3/4 immune-related AEs in 10-15% of IPI-treated 

patients (vs. 3% treated with gp100 alone)
• No PFS benefit over carbo-tax alone in Ph2 NSCLC study

Metastic 

• Objective response rate of 33% is better than Ipi’ s 10% –
15% for a similar metastatic melanoma patient population, 
and with somewhat less severe overall side-effects

PD-1 antagonist
(mAb)

Nivolumab
(BMS-
936558 )

Bristol-
Myers 
Squibb

Phase-II
melanoma, 
NSCLC, 
RCC, HRPC, 
CRC

• Two Ph1 dose-ranging studies in advanced cancers 
(metastatic melanoma, NSCLC, RCC, HRPC, CRC) have 
demonstrated clean safety (MTD not reached, absence of 
immune-related AEs) and high/durable response rates 
(15/46 [33%] mets melanoma, 7/19 [37%] RCC)

• Ph1 combination study with Ipi currently underway
• Ph1 study in advanced heme malignancies (AML NHL

PD-1 antagonist
(mAb) CT 011 CureTech/ 

Teva Phase-II Hematological 
malignancies

• Ph1 study in advanced heme malignancies (AML, NHL, 
HL, MM) demonstrated clean safety profile and early 
evidence of clinical activity in 6/17 (35%)

• Additional combination studies with gem (pancreatic), p53 
vaccine (advanced solid), and rituximab (lymphoma)

4 1BB i t Urelumab Bristol- Malignant 
• Among the 83 patients receiving IV urelumab 0.3 - 15 

mg/kg every 3 weeks, 3 patients with melanoma 4-1BB agonist
(mAb) (BMS-

663513)
Myers 
Squibb

Phase-II
g

melanoma, 
NSCLC

g g y , p
experienced a partial response and 4 had stable disease 

• AEs included fatigue (26%; grade 3-4, 3%), reversible 
transaminitis grade 3-4 (11%), grade 3-4 neutropenia (5%)

CTLA-4 
antagonist Tremelimu

b
Pfizer/Astra
Z Phase-II

Metastic
melanoma, 
HCC

• TREM monotherapy failed to demonstrated survival 
benefit (11.8 vs. 10.7 months) over chemo in Ph3 
metastatic melanoma study
F il f TREM ib d d i h d li d i l

© Defined Health, 2012

antagonist
(mAb) mab Zeneca   Phase II HCC,

metastatic 
CRC

• Failure of TREM attributed to dosing, scheduling, and trial 
design rather than MOA despite subtle isotype differences

• Licensed by Medimmune in October 2011

Adis R&D Insight; Thomson Pharma Partnering; clinicaltrials.gov



Cancer Immunotherapy Agents:
Preclinical – Phase 1
Mechanism 
(Technology) Drug  Company Phase Tumor 

Types Comments 

PD-1 antagonist
(Fc-fusion) AMP 224 Amplimmune/

GSK   Phase-I Solid tumors • Fusion protein blocks the interaction between PD-1, B7-H1
• Ph1 dose-escalation study in refractory cancer underway

OX40 receptor A O / HRPC • Currently enrolling for Ph1 dose-ranging HRPC study inOX40 receptor 
agonist
(mAb)

Anti OX40 AgonOx/ 
AstraZeneca Phase-I

HRPC, 
metastatic 
melanoma 

Currently enrolling for Ph1 dose ranging HRPC study in 
combination with cyclophosphamide and radiation

• Ph2 study planned for metastatic melanoma 

B7-H3 antagonist
(mAb) MGA 271 MacroGenics/

Servier Phase-I Solid tumors
• Ph1 open-label dose-escalation study in cancer, including 

melanoma and glioblastoma, that overexpress B7-H3 
(companion diagnostic)

4-1BB agonists PF- Pfizer Phase I Cancer NHL • Open-label, Ph1 study initiated in patients with solid tumors, 
(mAb) 05082566 Pfizer   Phase-I Cancer, NHL B-cell lymphoma or NHL, in combination with rituximab

PD-L2 antagonist
(mAb) rHIgM12B7 Mayo 

Foundation Phase-I Malignant 
melanoma

• Purified antibody from patient serum activates immature 
and mature DC in vitro and induces potent anti-melanoma 
response in animal model

• Ph1 study in St.IV melanoma currently ongoing 

PD-L1 antagonist BMS- Bristol-Myers Ph I S lid t
• Ph1 trial in in advanced or recurrent solid tumors ongoing

T dditi l t di (h li i t t tia tago st
(mAb)

S
936559 

sto ye s
Squibb Phase-I Solid tumor • Two additional studies (heme malignancies, metastatic 

melanoma) withdrawn prior to enrollment in 12/2011
PD-L1 antagonist
(mAb) RG-7446 Roche Phase-I Solid tumor • Open-label, dose-escalation, phase I study initiated in 

patients with locally advanced or metastatic solid tumors

PD-1 antagonist
(mAb) MK-3475 Merck & Co. Phase-I Advanced 

melanoma

• SD, unconfirmed PR and unconfirmed CR observed in 5, 2, 
and 1 patient, respectively (n=19), based on the Immune-
Related Response Criteria (primary endpoint) at week 12Related Response Criteria (primary endpoint) at week 12

B7-H3 antagonist
(mAb) 8H9 MAb United

Therapeutics Phase-I Metastatic 
brain cancer

• Currently in early development for brain metastases 
originating from other tissues in the body

4-1BB agonists
(mAb) anti-CD137 GTC Bio-

therapeutics   Preclin Cancer • licensed from Mayo Clinic

CTLA-4 
antagonist anti-CTLA-4 

l l
Aida Pharma-

ti l Preclin Cancer • Development is at the preclinical stage in China

© Defined Health, 2012

g
(mAb) monoclonal ceuticals   p p g

OX40 agonist 
(Fc-fusion)

OX40 
agonists 

AgonOx/
AstraZeneca Preclin Cancer • Immunoglobulin fusion of OX40 ligand (OX40L), complexes 

OX40L trimers to agonize OX40 receptor
Adis R&D Insight; Thomson Pharma Partnering; clinicaltrials.gov



Yervoy Produces Long-Term Durable 
Responses, but in Small Number of Patients

“The tails on the survival curves go out beyond five years or more for the 10-
20% of responders, which albeit is low and something to improve upon.”

- Carsten Reinhart, CMO, immatics (Biocentury, 6/18/12)

© Defined Health, 2012

J.Transl.Med. 2011 Nov 13;9:196.
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Multiple Immunostimulatory Approaches 
Needed to Maximize Tumor Regression?

• Unleashing the immune system on cancer growth may require both 
checkpoint inhibition and vaccine-mediated immunostimulation:

Bl k d f i h k i t ill l i d t i h– Blockade of an immune-checkpoint will only induce tumor regressions when 
there is a pre-existing antitumor immune response to be ‘unleashed’

– On the other hand, vaccine-mediated activation of an antitumor immune 
response may be ineffective if tumors respond by upregulating immune-response may be ineffective if tumors respond by upregulating immune-
checkpoint ligands. 

© Defined Health, 2012

Nat.Rev.Cancer 2012 Mar 22;12(4):252-64.
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Ipilimumab Combination Studies* (n=28)
S /C ll b t Ph ( ) C diti I t ti I iSponsor/Collaborators Phase (n) Condition Intervention + Ipi
BMS 3 (912) SCLC Etoposide, cisplatin, carboplatin
NCI, ECOG 3 (1500) Melanoma PegIFN-2b
BMS 3 (920) NSCLC Paclitaxel, carboplatin
BMS, MSKCC 2 (39) Melanoma Melphalan, Dactinomycin
BMS, MDACC 2 (20) Prostate Leuprolide
BMS, MDACC 2 (48) Prostate Leuprolide, goserelin, degarelix
BMS, MDACC 2 (64) Melanoma (mets) Temozolomide
UCSF 2 (43) Melanoma (mets) GM-CSF
University of Brussels 2 (39) Melanoma (III/IV) TriMix-DC
BMS 2 (330) SCLC, NSCLC Paraplatin
BMS, Hoosier Oncology 2 (36) Urothelial gemcitabine, cisplatin
NCI, ECOG 2 (220) Melanoma GM-CSF
BMS, Roche 1/2 (50) Melanoma Vemurafenib (BRAF inhibitor)
FHCRC, NCI 1/2 (10) Melanoma (rel/IV) alloSCT
Incyte 1/2 (136) Melanoma (mets) INCB024360 (IDO1 inhibitor)
UPenn 1/2 (40) Melanoma (mets) Stereotactic Body Radiation
DFCI, Roche, BMS 1 (46) Melanoma Bevacizumab
BMS 1 (15) NSCLC Paclitaxel, carboplatin
Northwestern 1 (28) Pancreatic (III/IV) Gemcitabine

*Clinical trials reported in 
www.clinicaltrials.gov that are 

( ) ( / )
Sidney Kimmel 1 (30) Pancreatic pcDNA-1 neo vaccine
Institut Gustave Roussy 1 (30) Melanoma Radiation
Merck, H. Lee Moffitt 1 (36) Melanoma PegIFN-2b
BMS 1 (120) Melanoma BMS-908662 (BRAF inhibitor)
BMS Ono 1 (64) Melanoma MDX1106-04 (anti-PD1 mAb)

© Defined Health, 2012

g
active or recruiting patients

BMS, Ono 1 (64) Melanoma MDX1106 04 (anti PD1 mAb)
BMS 1 (60) Melanoma (adv.) Carbo-tax, dacarbazine
NCI, UCSF 1 (36) Prostate Cancer GM-CSF

Adis R&D Insight; clinicaltrials.gov



BMS’s Ipi + Anti-PD1 Trial: The Test Case

• BMS is currently conducting an open-label phase I trial to assess safety and 
efficacy of multiple doses of nivolumab (BMS-936558) in combination with 
ipilimumab in patients with malignant melanoma (est. completion: 8/2014).
A Phase 1b, Open-label, Multicenter, Multidose, Dose-escalation Study of BMS-936558 (MDX-1106) in 
Combination With Ipilimumab in Subjects With Unresectable Stage III or Stage IV Malignant Melanoma

Study Arm Assigned Interventions Study Endpoints Study Population (est. n=64)
C1 BMS-936558 (0.3 mg/kg) + 

Ipilimumab (3 mg/kg)
1°: Safety assessments 
2°:

• Histologic diagnosis of 
malignant melanomaIpilimumab (3 mg/kg) 2 : 

• PK peak and trough 
concentration

• Blood samples to test 
immunogenicity 

• Tumor response 

malignant melanoma 
• Measurable unresectable

Stage III or IV melanoma 
• ECOG performance status 

score of 0 or 1
• subjects treated with ≤3 prior

C2 BMS-936558 (1 mg/kg) + 
Ipilimumab (3 mg/kg)

C3 BMS-936558 (3 mg/kg) + 
Ipilimumab (3 mg/kg) p

evaluations 
subjects treated with 3 prior 
systemic standard treatments C4 BMS-936558 (3 mg/kg) + 

Ipilimumab (10 mg/kg)
C5 BMS-936558 (10 mg/kg) + 

Ipilimumab (10 mg/kg)
C6 BMS-936558 (1 mg/kg)   

• Nivolumab is a PD-1 inhibitor touted as a safer and possibly more efficacious means 
of targeting the immune checkpoint relative to anti-CTLA4, and combining the two 
approaches co ld ha e a s nergistic effect that can not be achie ed at the MTD of

( g g)
C7 BMS-936558 (3 mg/kg)   Clinicaltrials.gov

© Defined Health, 2012

approaches could have a synergistic effect that can not be achieved at the MTD of 
either agent alone. The challenge for this or any combination regimen will be 
balancing clinical benefit with toxicity.



Preclinical Combinatorial Studies: 
Dual Checkpoint Inhibition and/or Costimulation

• Simultaneous activation and inhibition of co-stimulatory and immune checkpoint 
pathways, respectively, could be necessary to prevent compensatory adaptation 
and maximize efficacy of CTLA-4 inhibition.

• Murine data suggest that combinations* of CTLA-4 and PD-1/PD-L1 blockade, or 
CTLA-4 blockade and 4-1BB activation, act synergistically in extending survival.

CTLA-4 ± PD-1/PD-L1: CTLA-4 ± 4-1BB:

Proc Natl Acad Sci U S A. 107(9):4275-80. March 2010; PLoS One. 2011 Apr 29;6(4):e19499
*Studies were conducted in combination with a vaccine consisting of irradiated B16 melanoma cells expressing Flt3-ligand (Fvax)

© Defined Health, 2012
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Preclinical Combinatorial Studies: 
Costimulation + Targeted mAb

• Costimulatory agonist (4-1BB 
agonist mAb) augments clinical 
efficacy of anti-HER2 mAb
trastuzumab (Herceptin).

IgG control 
(d3 17)

HER2 
(d3,17) HER2 (d3,17) + 

4-1BB (d2,16)(d3,17) ( , )

HER2(d3,17) + 
4-1BB (d3,17)

HER2(d3,17) + 
4-1BB (d4,18)

Anti-CD137 agonistic mAb enhances anti–breast cancer activity of 
trastuzumab in vivo while retaining HER2 specificity against HER2-
overexpressing breast cancer cell lines and a primary breast tumor. 
Mice were inoculated with HER18 breast tumor cells (HER2+) on the left 

Since maximal upregulation of 4-1BB requires 24 
hours of NK cell exposure to trastuzumab-coated 
cells in vitro, injection sequence and timing was 
crucial for optimizing tumor regression

© Defined Health, 2012

( )
flank (black arrow) and MCF7 breast tumor cells (HER2-) on the right flank 
(blue arrow), followed by treatment with either trastuzumab alone (top 
panels) or trastuzumab + anti-CD137 antibody (bottom panels).J.Clin.Invest. 2012 Mar 1;122(3):1066-75
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Preclinical Combinatorial Studies: 
Costimulation + Oncolytic Virus

• Combinatorial approach to enhance the antitumor efficacy of an oncolytic virus.

© Defined Health, 2012
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Preclinical Combinatorial Studies: 
Costimulation + Checkpoint Inhibition + Oncolytic Virus 

© Defined Health, 2012
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Some Data Do Suggest Targeting PD-1 Could 
Be Better (Safer) Than CTLA4
• B7-H1/PD-L1, unlike B7-1/-2, is selectively upregulated by many human cancers. 

Although CTLA-4 regulates de novo immune responses, the PD-1pathway exerts 
its major influence on ongoing (effector) immune responses. This is supported by 
the preclinical data, especially the distinct phenotypes of PD-1 genetic knockout 
mice which develop delayed onset organ specific inflammation as opposed to themice, which develop delayed-onset organ-specific inflammation, as opposed to the 
uncontrolled global T-cell proliferation seen in CTLA-4 knockout mice.

• Therefore, CTLA4 functions as a signal dampener to maintain a consistent level of 
T cell activation in the face of widely varying concentrations and affinities of ligand 
for the TCR. On the other hand, the major role of the programmed cell deathfor the TCR. On the other hand, the major role of the programmed cell death 
protein 1 pathway is not at the initial T cell activation stage but rather to regulate 
inflammatory responses in tissues by effector T cells recognizing antigen in 
peripheral tissues.

Nat Rev Cancer. 2012 Mar 22;12(4):252-64
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Final ThoughtsFinal Thoughts

© Defined Health, 2012
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Combination Immunotherapy – The Good, 
The Bad & The Ugly
Strengths

 Dialing in/out of specificity (single tumor type versus 
multiple, depending on approach)
S (

Weaknesses

 Preclinical models of synergy may be difficult, 
especially with human co-stimulatory or checkpoint 

 Synergy with many other modalities (as we will 
discuss)
 Immune response as surrogate of drug activity

targets
 Dosing, dosages, timing: no good industrialized way 

to test all the possible combinations of approaches, 
sequencing and schedules 

 Regulatory challenges, while improving, still exist for 
combinationscombinations

 Safety limitations
 Company-Company collaboration challenges

Opportunities Threats

 Various biomarkers of immune response are 
becoming correlated with outcomes - predictive

 Depending on approach (e.g., checkpoint inhibitors, 
multi-antigen vaccines), it might be harder for tumors 
to escape an optimized immunotherapy than some 
key drivers of tumor growth and spread

 Other anticancer approaches and combinations might 
prove more tractable to standard drug development 
and commercialization models

key drivers of tumor growth and spread
 Utility across multiple cancers, depending on 

antigen(s)
 “Epitope spreading”/”cross-priming” may broaden 

activity

© Defined Health, 2012
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Where Do We Go From Here?

• How to balance complexity and activity, logistics and cost, efficacy and 
safety?

• Wh t ill b th t ff ti i th bi ti t h t d• What will be the most effective immunotherapy combinations, at what dose, 
and in which sequence?

Association between immunologic diversity of transferred T cells and
improved clinical outcomes from adoptive cell transfer (ACT) in patients 
with metastatic melanoma. Autologous unfractionated tumor-infiltrating 
lymphocytes (TILs) infused in conjunction with systemic interleukin 2 
yielded objective responses in 34% to 50% of patients. Biomarker 
studies correlating clinical responses with in vitro TIL properties of tumor-
specific cytolysis and cytokine secretion led to development of morespecific cytolysis and cytokine secretion led to development of more 
complex culture methods to deliberately select tumor-reactive 
subcultures for therapy. Combined with more intense chemoradiotherapy
preconditioning regimens, objective clinical response rates of
49% to 72% were achieved with selected TILs. In contrast, lower 
response rates were observed in ACT studies using T-cell receptor 
(TCR) –transduced T cells (mixtures of CD4and CD8cells) or ( ) ( )
monoclonal CD4or CD8T-cell cultures specific for single melanoma 
antigen (MART-1/Melan-A, gp100, NY-ESO-1). Outgrowth of antigen-
loss tumor variants in these patients, reflect-ing successful antigen 
targeting, also indicated capacity of rapidly adaptable tumor cells to 
evade narrowly focused therapies. Although these summarized
results are gleaned from nonrandomized ACT studies, there seems to be 

i ti b t i l i di it f i f d ll d lik lih d
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association between immunologic diversity of infused cells and likelihood 
of clinical activity.;J Clin Oncol 29:4828-4836, Dec 2011



Cancer Immunotherapy: Legit at Last?
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Pharma – Early Adopters and Late Entrants:
Just Like Monoclonal Antibodies

S C C

© Defined Health, 2012

Antibodies Stage a Comeback in Cancer Treatment”
Science, Volume 280, Number 5367 Issue of 22 May 1998, pp. 1196 - 1197 
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Defined Health is pleased to present…

BioEurope Spring | March 11 – 13, 2013
Barcelona, Spain

www.therapeuticinsight.com
March 5 – 6, 2013 | Conrad New York

www.cancerprogressbyDH.com

Defined Health will also be participating in the following industry events:

ICAAC | September 9 - 12, 2012 | San Francisco
BioPharm America™ 2012 | September 19 21 2012 | BostonBioPharm America™ 2012 | September 19 - 21, 2012 | Boston 

LES 2012 Annual Meeting | October 14 - 17, 2012 | Toronto
IDSA | October 17 - 21, 2012 | San Diego

US Japan Health Sciences Dialogue 2012 | November 27 - 28,  2012 | Philadelphia
ASH | December 8 11 2012 | Atlanta
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