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Good illustration of progress in cancer, albeit
with some notable Master title style

Five-year cancer survival rates in the USA
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ORIGINAL ARTICLE

More deaths from pancreatic cancer than breast cancer in the EU by 2017

1. Ferlay®, C. Partensky™ and F. Bray®

“Section of Cancer Surveillance, International Agency for Research om Cancer, Lyon, France; “Section of Infections and Cancer Epidemiclogy,

International Agency for Research om Cancer, Lyon, France
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-In 2017: More deaths from PC will

occur (91.500) than breast cancer

(91.000).

-By 2025, deaths from PC are

predicted to be 25% higher.
Coordinated efforts are necessary
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FACT OF THE DAY

Immunotherapy
can empower your
Immune system
against cancer.
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Immunotherapy: Facts and hopes

Who benefits from checkpoint immunotherapy?

The main type of immunotherapy uses drugs known as checkpoint inhibitors. Checkpoint immunotherapy
has different rates of success with different types of cancer:

® & o
\ Advanced melanoma - about 5 in 10 people (50%)
benefit from checkpoint immunotherapy

W
® ¢ b Advanced kidney cancer, bladder cancer, lung
. y cancer, head and neck cancer or Hodgkin
lymphoma - 2-3 in 10 people (20-30%) benefit
. from checkpoint immunotherapy

Most other types of advanced cancer - less
#  than1in 10 people (1-10%) benefit from
checkpoint immunotherapy
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Pancreatic cancer: Non immunogenic
disease
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Immunotherapy for Pancreatic Cancer

« PCisnonimmunogenic because:
-Immunosuppressive cells and cytokines
-Low tumour mutation burdern

-Paucity of T-cells in tumours (number
and function).

« Single-agent therapeutic approaches
focusing on overcoming T-cell iImmunogenic
endpoint with immune checkpoint inhibitors
Or vaccines are not encouraging.
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Immunosuppressive Mechanisms in PC

Immunosuppressiv
ecells:
Granulocytic >
Monocytic MDSCs,
M2 TAMs, T, B

7 'reg’ Preg

Immunosuppressi
ve cytokines :IDO,
CCL2, CXCL12,
GM-CSF.

Cellular
factors

Genetic
factors

/

Immunosupressive

mechanism in PC

Molecular
factors

Few somatic
mutations

Physical
factors

High interstricial
pressure and

dense stroma
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Why 10 does not work in PDAC?

Somatic mutation prevalence
(number mutations per megabase)
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0.001

Low tumor mutation burden in PDAC

Alexandrov et al Nature 2013 CECOG

Central European Cooperative Oncology Group




Immune survillance is impared early In
PDAC
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Complex Cellular Immune and Inflammatory
Cell Interactions!!

------------------------------------------------------------------------------------------------
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E N7 American Association for Cancer Ressarch
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Johnson BA 3rd, et al. Clin Cancer Res. 2017;23(7):1656-1669.



CHECKPOINTS INHBITORS
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Single agent check-point inhibitor treatment

-Combined
strategies
(tremelimumab +
durvalumab,
NCT02558894)
-Combination with
QTA (NCT02268825,
NCT02309177)
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Individual Subjects

A. Ribas, N Engl J Med 2012

In PC Is not a valid option
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PD-1 Inhibitor (Durvalumab) With or Without CTLA4
Inhibitor (Tremelimumab): Did Not work!
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Mismatch-repair deficiency predicts
response of solid tumours to PD-1 blockade

== Ampulla of Vater
mm Cholangiocarcinoma
mm Colorectal

= Endometrial cancer
mn Gastroesophageal
= Neuroendocrine
mm Osleosarcoma

Em Pancreas

= Prostate
= Small Intestine FDA News Release
. Thyroid . -
== Unknown Primary FDA approves first cancer treatment for any solid

tumor with a specific genetic feature

B 100+

504

!

How we can identify this patients?
KRAS WT?
Different hystological subtype?

-50 =

% Change from Baseline SLD
o
1

-100-

N 86 patients with 12 tumor types < x ﬁ)

MSI-H treated with pembrolizumab. '
4PC (1PR, 3 SD). Le et al, Science 2017 CECOG ACADEMY



THE MORPHEUS PLATFORM

Preliminary Phase Expansion Phase

Cancer Immunotherapy (CIT)

—— Combinations: Experimental Arm(s)

Indication Biopsy
(stage 1)

CIT Combinations:
Experimental Arm(s)

Mandatory
Serial Biopsy
Arms?

MORPHEUS-GC MORPHEUS-PDAC
Arms 1L Coheort 2L Cohort 2L Cohort
mFOLFOX-6
Control mFOLFOX-6 Ramucirumab + or
paclitaxel gemcitabine +
nab-paclitaxel
Arm A TF%L_FOX_?): Atezolizumab + Atezolizumab +
atezolizuma cobimetinib® cobimetinib®
cobimetinib
Arm B mFOLFOX-6 + Atezolizumab + Atezolizumab +
m atezolizumab PEGPH20 PEGPH20
Atezolizumab + Atezolizumab +
Arm C - BL-8040 BL-8040
Arm D _ Ate;olizt_lm_ab + _
linagliptin
mFOLFOX-6, modified folinic acid, fluorouracil, and oxaliplatin. CECOG ACADEMY
* Combination available in stages 1 and 2 of the study.

Presented as TP in GI ASCO meeting 2018




Clinical case

67 years old patient
No toxic habits
No relevant family history

Past medical history:
Hypertension

Diabetes mellitus treated with insulin
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Clinical case

n January 2016 he presented a pain in the
nack, and abdominal pain.

He was referred to the GP, who indicates
a blood test showing only grade 1 anemia.

He started with some medication for the
pain but with no improvement

April 2016 a CT was performed

CECOG ACADEMY



Clinical case

He was diagnosed with pancreatic cancer
(head of the pancreas) and bone
metastasis.

A pancreatic biopsy confirmed that it was
an adenocarcinoma.

CA 19.9 1500 UI/L

The patient was not eligible for the HALO
302 trial, because we don "t have enough
tissue to determine HA. © Q)
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Clinical case

He started with gemcitabine and nab-
paclitaxel. He achieved a SD. CA 19.9 250

Pain improvement.
Toxicity: grade 2 D/P, grade 1 anemia.

After 11 cycles of treatment the patient

presented a progressive disease in the
liver.

CECOG ACADEMY



Clinical case

He started nal-IRl + 5FU with a SD and CA
19.9 50.

After 6 months of treatment the liver
mets progressed.

We started with FOLFOX in the Morpheus
trial (control arm).

Patient progressed after 2 months of
treatment.

CECOG ACADEMY



Clinical case

He started in the same trial with atezolizumab and
cobimetinib (PDL-1 inh + MEK inhibitor). After 2 months
of treatment a CT scan showed a PR with reduction of
40% of target lesions.

After 6 months of treatment patient presented 60% of
tumor reduction in liver and primary tumour. CA 19.9
within the normal range.

ECOGO

After 11 months the patient presented a progressive
disease in the liver. Ca 19.9 2500 Ul/L

We are performing molecular analysis of the tissue from

liver metastases. m

CECOG ACADEMY



ARGE

ING MACROPHAGES
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FOLFIRINOX and anti CCR2 PF-04136309 IN
BR or LA PANCREATIC CANCER

-CCRZ2 recruits supressive macrophage in PDAC
-N 47 PDAC treated with PF-04136309 (CCR2 inhib) +

FOLFIRINOX

RECIST Response

[E=IFOLFIRINOX (n=5)
B FOLFIRINOX+PF-04136309 (n=33)
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CCR2 Targeted therapy with PF-04136309 in
combination with FOLFIRINOX is safe, promising
activity and CCR2 blockade reduces TAM and

alteres TME

Nywening et al, Lancet Oncol 2016
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Reprograming TME with CSF1RI

e CSF1R (colony-stimulating factor 1 receptor) expressed in TAM and MDSC

(C Kras-INK orthotopic
no chemo E KrasJNK orthotopic
£ 600 T-cells
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+aPD1 +aCTLA4 q}q +aPD1 +aCTLA4
+aPD1 +aPD1
Ky
Combined block induced Increased effector CD8+ T cells
tumor regression Decreased T regs
N
TME = tumor microenvironment -

CECOG ACADEMY

Zhu et al. Can Res 2014



Anti-PD1 plus anti-CSF-1R a novel

strategy in PDAC

Percent change in tumor burden (SLD) from baseline

1204

100+

80+

201

-201

-804

-1004

Best change in tumor burden over time in efficacy-evaluable patients treated
with cabiralizumab 4 mg/kg + nivolumab 3 mg/kg (n = 31)2

Partial response

Stable disease

Progressive disease

Treated beyond progressive disease
Mot evaluable

Adjudicated by
BIRC as PR

I \
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280
Day

Wainberg et al SITC 2017

PDAC N=33 m

66% 2 2 lines for metastatic disease CECOG ACADEMY
Overall response rate 4/33 = 13%



A Phase 2 Study of Cabiralizumab (BMS-986227, FPA008) Administered
iIn Combination with
Nivolumab (BMS-936558) with and without Chemotherapy in Patients with
Advanced Pancreatic Cancer

Most racent ina: Gamciiabing- A. Investigator choice of chemotherapy: .
based chemotherapy - Gemcitabine/Nab-Paclitaxel (ABRAXANE®)

- 5-Fluorouracil/Leucovorin/Irinotecan Liposome (ONIVYDE®)

B. Cabiralizumab Q2W/Nivolumab Q4W

C. Cabiralizumab Q2W/Nivolumab Q4W
and Gemcitabine Q4W and Nab-Paclitaxel (Abraxane®) Q4W

D. Cabiralizumab Q2W/Nivolumab Q4W

Most recent line: 5-Fluorouracil- and Oxaliplatin/5-Fluorouracil/Leucovorin (FOLFOX) Q2W

based chemotherapy

Primary endpoint: PFS Cn-»
N 160 patients -~

NCT03336216

CECOG ACADEMY




OTHER STRATEGIES DESIGNED TO
INCREASE PANCREATIC TUMOR
IMMUNOGENICITY

© Q)
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Pegylated recombinant human IL-10
(AMOO010) increase CD8 T cells

AMOOD10

!

CD8* T
cell
Activation
-
Expansion

+ FOLFOX

Iy o

Tumor Cell CellDeath
Apoptosis MI;S-C
depletion

Al

!

Tumor Immunity

AMO010 induced immune activation is
retained in Pancreatic cancer patients treated

AM0010
(Sug/xg)
(n=6)

with AM0OQ10 + FOLFOX
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Figure 1. AM0010 Activates Intra-tumoral CD8+ T cells

AMO0010

GranzymeB __——
FasL 3

+ AMO0010/PEG-IL-10 induces IFNy and Granzyme / FasL in memory CD8* T cells

+ Granzymes and FasL induce apoptosis in Tumor cells

+ |FNy induces MHC on tumor cells and dendritic cells in the tumor

+ AMO0010 induces STAT3 phosphorylation in CD8* T cells, leading to proliferation and survival of TlLs

e
Hecht et al, presented in GI ASCO ( :x __)

meeting 2018 (abstr 374)

CECOG ACADEMY



Pegylated recombinant human IL-10
(AMOO010) increase CD8 T cells

Prior
Therapies 1-year
_ireciment Median | DCR | ORR | CR 0s
(n=Evaiuvabile Patienls/
Enrolled Patients) (Range) (%) | (%) | (%) (%)
AMO0010 ;
(n=15/22)! 3 (2-6) 53% 0 0 1.7 3.8 22.7%
AMOOI10 +
FOLFOX# 2 (1-5) 74% 16% 11% 2.6 10.2 42.9%
(N=19/21)
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Hecht et al, presented in GI ASCO CECOG ACADEMY

meeting 2018 (abstr 374)



Ongoing randomized phase 3 trial

AMO00 10 in Metastatic Pancreatic Cancer
Phase Ill Trial

Eligibility
* Metastatic pancreatic adenocarcinoma
* Tumor progression during or following
a gemcitabine-containing regimen

to treat metastatic disease
* Must complete prior chemotherapy at least '
2 weeks before randomization with recovery
from toxicity to grade 1 or baseline
* No prior radiation therapy or investigatiorial
therapy for metastatic disease

Randomized 1:1

NCT02923921
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MICROBIOME AND PANCREATIC
CANCER

© Q)
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DIET REGULATES COMPOSITION OF MICROBIOTA

Microbiota in overnutrition

Microbiota has been related with the risk of
developing obesity and metabolic disorders

Diet-induced obesity in experimental animals
links with changes in the microbiota and
suggests that the dietary impact exceeds that
of genetics and immunity.

HH faecal microbial transplantation has also
demonstrated the beneficial influence of a
microbiota from a lean donor with improved
insulin sensitivity in obese recipients

Shanahan et al. Gut 2017

QXD
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How did we get there

Science

Analysis of Fusobacterium persistence
and antibiotic response in
colorectal cancer

Susan Bullman,“? Chandra S. Pedamallu,”? Ewa Sicinska,’ Thomas E. Clancy,®
Xiaoyang Zhang,'2 Diana Cai,””> Donna Neuberg,'! Katherine Huang,?> Fatima Guevara,'
Timothy Nelson,' Otari Chipashvili," Timothy Hagan," Mark Walker,>

Aruna Ramachandran,"? Begoiia Diosdado,"? Garazi Serna,* Nuria Mulet,*

Stefania Landolfi,* Santiago Ramon y Cajal,* Roberta Fasani,* Andrew J. Aguirre,>>?
Kimmie Ng,' Elena Flez,* Shuji Ogino,"** Josep Tabernero,* Charles S. Fuchs,®
William C. Hahn,»?? Paolo Nuciforo,* Matthew Meyerson’2-3*

/all d'Hebron Institute of Oncology (VHIO)

Bullman et al. Science 2017
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Microbiome and Pancreatic Cancer: Rapidly
Evolving Research
« Bacteria in the duodenum, colon, and pancreas

* Drug resistance
« Local and systemic immune modulation
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N\ Ficroblast @ Cos T Coll

Collagen fibar = PD-1
z Sactera 48 Tumor-associated macrophages 1
8 mpsc & Tumor-essociated macrophages 2
@ Treg ool o TR

Pushalkar S, et al. Cancer Discov. 2018;8(4):403-416. Riquelme E, et al. Cancer Discov. 2018,8(4):386-388.
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Conclusions

PC presented a dismal prognosis

Pancreatic Cancer is a hon immunogenic
disease.

Immunotherapy failed in its traditional single-
agent approach, but combinations may hold
promise.

Checkpoint inhibitors may induce a clinical
response in MSI-H patients with mPC.

CECOG ACADEMY
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