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Challenges and Opportunities of Global Therapeutic Antlbody Industry:
Investment/Innovation/Differentiation
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Unlocking RE&D productivity
Measuring the return from pharmaceutical innovation 2018

2018 results for large cap bhbiopharma campanies

20170 RED retlurns have fallen o the owes

The cost to bring an asset to market
has increased to

record levels

in 2018

Late-stage pipelines are
Nncreasinglhy comprised of
oncology assets
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20165 B K 9% - R 69 m AL T 0%

Respiratory

Diabetes and kidney diseases
Intestinal infection
Others

Neurological disorders

Neonatal

Liver disease
Tuberculosis
HIV/AIDS

Nutritional deficiencies

Maternal deaths

10.83%

8.00%
6.67%
6.63%
5.45%
3.16%

2.56%

2.22%

1.89%

1.29%

0.55%

Source: IHME, Global Burden of Disease

Cardiovascular 32.26%
ancers 16.
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Simplicity

Complexity
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Lower-incidence tumor types are expected to account

for >50% of sales by 2020 (2 B 5TM)

Oncology revenue from by cancer type3

$ billion
147
Low
7 incidence’
81
58
35 High
incidence?

2010

2015

2020E

CAGR* 2010-20
%

8.1

<>

Included in lower-
incidence cancers

= Brain
= Head and neck
= Esophageal

= Thyroid

= Stomach

= Liver
Pancreatic

Other GI

|- Myeloma |

= Hodgkin's lymphoma
= | eukemia

= Bladder

= QOwvarian

= Cervical

= Skin (melanoma, BC)
= Neuroendocrine

= Sarcoma

= Bone (incl. mets)

ith inci 000 patients that are treated with pharmaceutical therapies. Includes 49 indications
2 Lung, colon, breast, prostate, and non-Hodgkin’s lymphoma

3 Excludes supportve care revenue
4 Compound annual growth rate

Source: EvaluatePharma® 2015



Product life cycle has shortened by almost fivefold from HER2 to now

@ Launched @ Expected launch INOT EXHAUSTIVE

1997 2001 2003 2005 2007 2009 2011 2013 2015 2017
l l I l l l l l l l ~
& & @ >
e @n Tykerb Perjeta Kadcyla I
CcD20 ® o —© — - >
Rituxan Zevalin Bexxar Arzerra Gazyva
- - @ @ & >
BCR-ABL Gleevec Sprycel Tasigna Bosulif Iclusig
EGFR @ 9@ @ @ @ & >
Iressa Erbitux Tarceva Vectibix Tarceva (as maint.) Afatinib Portrazza, Tagrisso
[ @ @ >
MESE Avastin Zaltrap Cyramza

VEGFR (TKls)
ALK

B-Raf
CTLA-4

MEK1/2

PD-1/
PD-L1

PARP

Source: Pharmaprojects

v

*—0—0— ® o— *—
Sutent Nexavar Votrient Inlyta Fruquintinib Orantinib

L4 o @ >
Xalkori Zykadia Entrectinib
Alectinib PF-06463922
@ @
Zelboraf Tafinlar Brigatinib
[ L >
Yervoy Tremelimumab

@ &
Mekinist Cotellic Selumetinib
Encorafenib

@ @
Keytruda Opdivo Tecentriq
Durvalumab, Avelumab

[ @ L
Lynparza Veliparib Niraparib
Rucaparib

Talazoparib
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PD-1 - /PD-L1 ° mAb on Market

COMPANY TARGET INDICATIONS (FDA APPROVAL) SALES
( )
in millions
Keytruda MSD PD-1 Melanoma, Non-small cell Lung Cancer, Head and Neck USD 1, 047
(pembrolizumab) Squamous Cell Cancer, Classical Hodgkin Lymphoma,

Urothelial Carcinoma, Microsatellite Instability-High Cancer,
Gastic Cancer

Opdivo (nivolumab) BMS PD-1 Melanoma, Non-small cell Lung Cancer, Renal cell USD 1, 265
carcinoma,
Classical Hodgkin Lymphoma, Head and Neck Squamous
Cell Cancer, Urothelial carcinoma, microsatellite Instability-
High or mismatch repair deficient metastatic colorectal
cancer, Hepatocellular carcinoma

Tecentriq Roche PD-L1 Urothelial carcinoma, Non-small cell lung cancer CHF 355
(atezolizumab)

Bavencio Pfizer/Merck PD-L1 Merkel cell carcinoma, Urothelial carcinoma -
(avelumab)
Imfinzi AstraZeneca PD-L1 Urothelial carcinoma -

(durvalumab)



PD-1/PD-L1 mAb in China
_ Phase (Company | |Phase
Roche atezolizumab 1]

nivolumab Market

- AstraZeneca duralumab 1]
1a¢$% IBI308 MELEL BT A KNO35 |
MSD pembrolizumab Market FEEEEE G SHR1316 |
TE 5 2= 24 SHR-1210 BLA AR TQB2450 |
[z i BGB-A317 BLA EHEZE KL-A167 |
A JsS001 SIS S5 CS1001 |
Genor Bio GB226 Il
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Unmet Medical Needs and Costs
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The objective response rate with anti-PD-1 or anti-PD-L1 therapy
in 27 tumor types

o
50 Cutaneous
squamous-cell
o
a0 Merkel-cell Noncolorectal
Melanoma (MMRd)
@ =
- —
=
e Colorectal
2 (MMRJ)
e 30 P
bl
=
=4 Anal
a2 Renal-cell P Objective Response Rate
ﬁ @ (no. of patients evaluated)
= Cervical o 50
b 20— o -
= Hepatocellular ® Urothelial o 100
[=] L @ @ MNSCLC (squamous)
. NSCLC (nonsquamous) O 500
Mesothelioma @ Head and neck 1000
o ® Endometrial
10 Sarcoma ® Ovarian @ Esophagogastric @ Small-cell lung Tumor Mutational Burden
- :S\ioblastoma (no. of tumors analyzed)
rostate
U | o . @ Breast O 100
vea Adrenocortical @ 1000
e
Pancreatic Germe-cell @® 10,000
o o o ® Colorectal (MMRp)
T T T T T
1 10 20 30 40 50

Median No. of Coding Somatic Mutations per MB

Figure 1. Correlation between Tumor Mutational Burden and Objective Response Rate with Anti—PD-1 or Anti—PD-
L1 Therapy in 27 Tumor Types.

Shown is the median number of coding somatic mutations per megabase (MB) of DNA in 27 tumor types or sub-
types among patients who received inhibitors of programmed death 1 (PD-1) protein or its ligand (PD-L1), as de-
scribed in published studies for which data regarding the objective response rate are available. The number of pa-
tients who were evaluated for the objective response rate is shown for each tumor type (size of the circle), along
with the number of tumor samples that were analyzed to calculate the tumor mutational burden (degree of shading
of the circle). Data on the x axis are shown on a logarithmic scale. MMRd denotes mismatch repair-deficient, MMRp
mismatch repair-proficient, and NSCLC non—small-cell lung cancer.

(N ENGLJ MED 377; 25: 2500, 2017)
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Anti-PD-1/PD-L1 mAb combination studies by indication
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Cancer-immunity Cycle: Combinational Studies

Priming and activation
(APCs & T cells)

Cancer antigen @
presentation

(dendritic cells/ APCs)

Oncolytic Virus

Release of

3

cancer cell antigens
(cancer cell death)

Trafficking of
T cells to tumors

@ (CTLs)

(R
-

blood . .
o ot 5\ Inflltrallon of T cells
into tumors
(CTLs, endothelial cells)
lymph node
Bevacizumab
tumor

] @@ Recognition of
O cancer cells by T cells
sy
Il*';i

(CTLs, cancer cells)
@

IDO1 inhibitor
PI13Ky inhibitor

Killing of cancer cells
(Immune and cancer cells)

.

CDK 4 & 6 inhibitor
JAK-1/2 inhibitor

(Modified Immunity 39, July 25, 2013)



Different PD-1 mAb might have different therapeutic function in different indication

Tesaro's On The Right Path With Anti-PD-1 Dostarlimab

In Endometrial Cancer

22 Mar 2019 ANALYSIS

by Emily Hayes @emilykatehayes

Executive Summary

emily.hayes@informa.com

Interview: Tesaro Chiefl Medical Officer Martin Huber addresses dostarlimab GARNET data and provides an

update on integration with GlaxoSmithKline.

Merkel cell carci T
i l‘\o‘leranoma: A ry r 3 1 T—
I []
Leiomyosarcoma

Me

Mel

Mel ]

P x
Peripheral nerve sheath x
A LC x
Carcinoid syndrome I sl
Melanoma %elma(lt\ e ——— »®
SCL
NSCLC [ 3 x
Pancrealic adenocarcinoma £ ]
Pancreatic neuroendocrine
1 mg/kg Q2W Best overall — T
ED 3mgkgQ2W A Completo response B Last non-PD assessment
EE 10 mg/kg @2W 4\ Partial response 3¢ PD following non-PD
[ 2mghkg Q3W A Stablo disease
3 10 mg/kg Q3W @ Progressive disease
10 20 30 40 50 60 70

Time (weeks)

Efficacy outcomes byinvestigator review per RECIST v1.1. Each bar represents one patient. The length of the bar represents
the duration of treatment with pembrolizumab. Patients without a symbol for best overall response did not havea

radiologic assessment of response per RECIST vi.1.

Clin Cancer Res; 21(19) October 1, 2015

Endometrial cancer i typically treated with platinum-based chemotherapy and second-line options are limited.

Merck & Co.Inc.s PD- 1 inhibitor Keytruda (pembrolizumab) has been approved since 2017 in the US for second-

line treatment of patients with microsatellie stability-high (MSI-high) and mismatch repair (MMR) mutations
for recurrent cancers, through a tumor-agnostic indication. (Also see "Reytruda Approval Opens New Routes For

Immuno-Oncology’ - Scrip, 24 May, 2017 But there are no DA approved treatments for patients with

mictosatellite-stable (MSS) tumors who recurred after platinum-based chemotherapy.

Typically, about 75% of endometrial cancer is MSS (stable) and 25% is MSI-high.

In Tesaro’s study, 41 (35%) were MSI-high, 79 (63%) were stable and five had an unknovn status (4%).

Dostarlimab was given until disease progression. The ORR judged by immune-related (IR) RECIST criteria in the
full population was 30%. The ORR was 49% in MSI-high patients and 20% in the stable patients, Tesaro
reported. The median duration of response had not been reached.




Lessons we learnt from current PD-1 mAb lunched in China
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e ~ Together we can do better!



