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Overall survival: TNM 8t edition (1999-2010)
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Timeline of key therapeutic advances for advanced lung cancer

[ chemotherapy .
e E—
| A
Small-cell : i
1980s: Etoposide | | 2006:Irinotecan | | 2007: Topotecan | : :
and cisplatin and cisplatin H :
Squamous ’ :
' i | 2015: Nivolumab 2016: Afatinib
; ' I
— — : i | 2015: Necitumumab with
2001: Platinum-based H i | gemcitabine-cisplatin for
chemotherapy : { squamous NSCLC
2001: Platinum-based 2008: Pemetrexed-cisplatin 2015; Pembrolizumab for 2015: Nivolumab for
chemotherapy for non-squamous disease | ! ; PD-L1-positive disease non-squamous disease
. : [ =
2006: Bevacizumab and EGFR ; 2009: Erlotinib for 2013: Afatinib for H 2015: Osimertinib for Thr790Met-positive
chemotherapy for i | EGFR-positive disease EGFR-positive disease |} EGFR-positive TKI resistant disease*
non-squamous disease : T E 1
ALK ; 2011: Crizotinib for 2014: Certinib for 2015: Alectinib for crizotinib-intolerant/
: ALK-positive disease crizotinib-intolerant/resistant resistant ALK-positive disease
: ALK-positive disease
Other molecular ; § 2015: Dabrafenib +/- trametinib 2016: Crizotinib for
subtypes : for BRAFY*“* disease* ROS1-positive disease
Adenocarcinoma H

Lancet Oncol 2016;17:e347-62.



Melanoma

Immune checkpoint inhibitors: FDA approvals
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Categories of anticancer therapies and their targets

Targeted therapy —
Chemotherapy |- "azmaoss (wion)
CHEUIE apy ¢ Cetuximab (EGFR)
*  5-Fluorouracil {5-FU) J Dasaﬁﬂ;b‘;gﬂ-ﬂl. :r:]'f. SRC) Radioth
«  Methotrexate *  |matini -ABL, adiothera S
+  Gemcitabine *  Lapatinib (EGFR, ERBB2/HER2) oy Py Stromal cell
*  PLX4720 (BRAF) e Gngle hiah dose -
Alkylating agents . :»fparviﬂ‘g;g)m v Fachonatod
*  Cydophosphamide G tuxima , [
i s © Ruobink (AL nd2) mmunomodulatory agents
*  Melphalan *  Temsirolimus (mTOR) Innate immune cells
e Trabectedin *  Trastuzumab (ERBB2/HER2) «  AMD3100 {CXCR4)
*  Vemurafenib (BRAF) «  AMGS20 (CSF1R)
Anthracyclines - e AZD8309 (CXCR2)
*  Doxorubicin " i > \ *  BLZ945 (CSFIR)
*  Daunorubicin . X iy s Carlumab (CCL2)
*  Mitoxantrone - o (GSK1325756 (CXCR2)
. IMC-CS4 (CSF1R)
Platinum compounds *  PLX3397 (cKIT, CSF1R, FLT3)
«  Cisplatin «  RG7155 (CSFIR)
*  Oxaliplatin $B-656933 (CXCR2)
Checkpomt inhibitors | ScHs27123 (cxcR2)
Tax‘nes Nt "ﬁl\w AAASLAALALL AL A L) S-zssslo ‘acnz’
e Paclitaxel ° AMP-224 (PD1) . Trabectedin
S Docati +  Ipilimumab (CTLAS) 0.}
«  MPDL3280A (PDL1) Adaptive immune cells
Topoisomerase Inhibitors e  Nivolumab {PD1) *  AMD3100 (CXCR4)
® lrinotecan *  Pembrolizumab (PD1) *  AZD8055 (mTOR)
*  Etoposide — *  Basiliximab (CD25)
H jurss Blinat: b (CD3, CD19
Vascular-targeting agents A bt S
Ami-anglogenlc agents : 32‘870'893 (Ca?%)mo
Bevacizumab (VEGFA) il i : )
. DC101 (mVEGFR2
i ( mém, «  Denileukin diftitox {CD25)
*  Sunitinib (VEGFRs, PDGFRs, FLT3, CSF1R] ¢ Lucatumumab (CD40)
+  Sorafenib (VEGFRs, RAF, PDGFRSs, cKIT) *  Rapamycin(mTOR)
«  Trebananib (ANGPT1 and 2) ¢ Rituximab (CD20)
s Temsirolimus (mTOR)
Vascular damaging agents
*  Combretastatin A-4 phosphate
TRENDS in Immunology

Trends Immunol 2015;36:198-216.



Categories of anticancer therapies and their targets

Targeted therapy —
Chemotherapy |- "azmsoss («ior)

CUEIIVAIE Py *  Cetuximab (EGFR)

Antimetabolites *  Dabrafenib (BRAF)

*  S-Fluorouracil {5-FU) *  Dasatinib (BCR-ABL, cXIT, SRC)

*  Methotrexate *  Imatinib {BCR-ABL, cKIT)

*  Gemcitabine *  Lapatinib (EGFR, ERBB2/HER2)
*  PLX4720 (BRAF)

Alkylating agents *  Rapamycin (mTOR)

*  Cydophosphamide *  Rituximab {CD20)

*  Dacarbazine *  Ruxolitinib (JAK1 and 2)

= Melphalan *  Temsirolimus (mTOR)

*  Trabectedin *  Trastuzumab (ERBB2/HER2)
*  Vemurafenib (BRAF)

Anthracyclines —

*  Doxorubicin .’

*  Daunorubicin >

*  Mitoxantrone A

1 Antitumour antibiotics

G1

Go

Antimetabolites

Alkylating agents

(0.5-2h)

ITaxoids

Radiotherapy
MUWUIEIBPY

Single high dose
Fractionated

\.v.nca alkaloids

M Mitotic inhibitors

Intracellular

Differentiation Proliferation
Cell Growth Survival

Apoptosis

Trends Immunol 2015;36:198-216.



Categories of anticancer therapies and their targets

VEGF

VEGFR-2 VEGFR-2

Endothelial ;
ce" mracenulan
Checkpoint inhibitors
ANGIOGENESIS ANGIOGENESIS
Angiogenesis is mediated primarily Avastin inhibits VEGF extracellularly
through the interaction between VEGF and therefore, may inhibit angiogenesis without
and VEGFR-2 disrupting targets outside the VEGF patt

) B
Vascular-targeting agents

TRENDS in Immunology

Trends Immunol 2015;36:198-216.


https://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwip2YG344PUAhXEjZQKHWJmAX8QjRwIBw&url=https://www.pinterest.com/pin/337840409516782333/&psig=AFQjCNH9legnfsiAzmx-TUVKIZ43L2euYA&ust=1495551766116981
https://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwip2YG344PUAhXEjZQKHWJmAX8QjRwIBw&url=https://www.pinterest.com/pin/337840409516782333/&psig=AFQjCNH9legnfsiAzmx-TUVKIZ43L2euYA&ust=1495551766116981

Cancer-immunity cycle

Lymph node

B7 CD28
T cell activation

T~

MHC TCR

[ ] . .
Antigen presentation

Migration & infiltration
into tumor

o
[ ° 0. o
(] ° °
Tumor antigen

Killing tumor cells

Tumor

Jung CY, Antonia SJ. Tuberc Respir Dis 2018;81:29-41.



Immune system activation & checkpoint inhibitors

Priming phase Effector phase

T cell activation

Jung CY, Antonia SJ. Tuberc Respir Dis 2018;81:29-41.



Immune system activation & checkpoint inhibitors

Priming phase Effector phase

T cell activation

T cell inactivation

Jung CY, Antonia SJ. Tuberc Respir Dis 2018;81:29-41.



Immune system activation & checkpoint inhibitors

Priming phase Effector phase

MHC TCR TCR MHC
D O
B7 CD28

T cell activation

T cell inactivation

Anti-CTLA-4 Anti-PD AT
. . I- -
T cell activation

Jung CY, Antonia SJ. Tuberc Respir Dis 2018;81:29-41.



Immune checkpoint inhibitors

Anti-PD-1
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Subsequent treatment

Monotherapy vs. Docetaxel



Standard of care: 2 2L chemotherapy for advanced NSCLC

Docetaxel vs. best supportive care
Overall survival

1.0

CUMULATIVE PROBABILITY

0.3 1

0.8 1

0.7

0.6

0.5

0.4 -
0.3
0.2 -
0.1

0.0 -
T

—— Docetaxel 75 mg/m?2 (n=55)
----- Best supportive care (n=49)

Log-rank test, p=0.010

1-yr survival:
| | ) 37% vs. 12%
4.6 mo! 7.5 mo p=0.003
. 2 s s n % w =

ORR: 7.1%

Shepherd FA, et al. J Clin Oncol 2000;18:2095-103.



phase lll, 2L/3L NSCLC

Study design

Atezolizumab PD or loss of

Locally advanced or 1200 mg IV q3w clinical benefit
metastatic NSCLC
* 1-2 prior lines of No crossover to Survival
chemotherapy atezolizumab allowed follow-up

including at least 1
platinum-based therapy

« Any PD-L1 status Docetaxel — _
J 75 mg/m2 IV q3w =

*primary endpoint: OS

17% subsequent
Immunotherapy,
predominantly nivolumab

Rittmeyer A, et al. Lancet 2017;389:255-65.



phase lll, 2L/3L NSCLC

OS (primary endpoint)

A ITT population

Landmark overall survival | 12 month | 18 month

90- —+— Atezolizumab 55% 40%
—t— Docetaxel 41% 7%

80 HR 073 (95% C10-62-0-87); p=0-0003

70+

2-year OS Rates
Atezolizumab: 31%

Owverall survival (9)
wn
T

30 | | SRR T T~ TT T T T - - -- :

i i 1 1
20- 5 T = :
. i i iw :

'9.6mo ! 13.8mo ; i
0 ' — I — T T t T T —

0 3 é q 12 15
MNumber at risk 18 21 24 27 30 33

Atezolizumab 425 407 382 263 342 326 305 279 260 248 234 223 218 205 198 188 175 163 157 141 116 74 54 41 28 15 4 1
Docetaxel 425 390 365 336 311 286 263 236 219 195 179 168 151 140 132 123 116 104 98 90 70 51 37 28 16 6 3

ORR: 14% vs. 13%

WCLC 2017
Rittmeyer A, et al. Lancet 2017;389:255-65.



phase lll, 2L/3L NSCLC

OS by PD-L1 expression

TC1/2/3 or IC1/2/3 (Co-primaryv endpoint)

TC2/3 or IC2/3

—— Atezolizumab
m—t— Docetaxel
Landmark overall survival | Atezolizumab | Docetaxel
12 month 81% 45%
18 month 46% 20%
HR, 0.67

95% Cl, 0.49, 0.90
P=0.0080

o
w

129 124 116 112 108 102 96 91
136 125 114 105 98 90 82 75 71

TCO and ICO

85 82 79
66 60

12 15

Months

75 75 72 69 66 64
57 52 45 44 39 39 37

8.9 mo

12.6 mo

i
i
i
1
i HR, 0.67
] (95% CI, 0.49, 0.9
! P=0.0080
i
i
i
:16.3 mo
L T T T T
18 21 24 27
60 56 49 40 27 2 1 1 7T 2
34 32 24 16 0 8 3
—— Atezolizumab
m—pe Docetaxel
Landmark overall survival | Atezolizumab | Docetaxel
12 menth 51% 40%
18 month 36% 25%
HR, 0.75

95% Cl, 0.59, 0.96
P=0.0215

100 4 e AtezolizUmab 100 4
e Docetaxel
90 L. s . 90
andmark overall survival | Atezolizumab | Docetaxel
3 80 12 month 58% 43% 80 1
B —_
= 70 18 month 44% 29% £ 701
2 =
g 60 HR, 0.74 g 60 1
@ 50 : ; 95% Cl, 0.58, 0.93 a o
g 40 E i P=0.0102 % 40
> | o
O 30 : ) £ 30+
i ] HR, 0.74 [e]
20 4 1 | (95% Cl, 0.58, 0.93) 20
i i P=0.0102
10 i ] 104
i i
il 10.3 mo;; :15.7 mo -
i i
T T T T T T T T T T
0 3 6 9 12 15 18 21 24 27
Months
No. at Risk Ho. at Risk
Atezolizumab 241 230 215 207 199 190 176 163 150 145 139 133 131 124 119 115 111 104 98 8 71 47 37 28 19 10 3 1 2olizumab
Docetaxel 222 200 185 172 161 148 136 124 116 105 96 89 81 74 72 65 62 59 55 51 41 28 18 15 8 3 1 Docstaxel
TC3 or IC3
= Atezolizumab
100 + =t Docetaxel 100 4
90 4 Landmark overall survival | Atezolizumab | Docetaxel 90 +
80 12 month 69% 35% 80
é 70 4 18 month 58% 19% é 70 4
s 60 HR, 0.41 S w0
[ 95% Cl, 0.27, 0.67 § _
35 == 3
7] : i L . P<0.0001 ]
= 40 | i = 40
I i i 2
2 304 ! ! HR, 0.41 g 30 4
[s) ! ! (95%C1,027,084.
<04
20 4 : H P<0.0001 20 4
i |
10 i | 10
i i
ol 8.9 mo; :20.5 mo ol
i i
T T T T T T T T T T
0 3 6 9 12 15 18 21 24 27
Months
No. at Risk No. at Risk
Mezolizumab 72 69 65 63 61 59 58 55 51 50 49 47 46 46 44 43 43 42 39 34 28 19 16 1 8 6 2 Atezolizumab
Docetaxel 65 59 57 51 45 40 36 32 32 28 25 24 20 15 14 14 14 13 11 11 9 7 4 3 2 Docetaxel

180 173 163 152 139 132 125 112 106 100 93 88
199 187 177 161 147 135 124 110 101

6

9

Months

86 81

15

18 21

79 73 64 59 59 53 45 27
89 82 79 70 B6 60 58 54 45 43

3 29 23

Rittmeyer A, et al. Lancet 2017;389:255-65.



phase lll, 2L/3L NSCLC

PFS

100

=t Atezolizumab
—}— Docetaxel

©
o
1

80 -
704
60
50 4
40
304
20+

Progression-free Survival (%)

HR, 0.85

H—ty (95% CI, 0.82, 1.10)

1L 1 P=0.4928

10

1
12 15 18 21 24 27
Months

o -
w
2]
[(e]

No. at Risk
Atezolizumab 425 395 243 190 181 139 128 119 111 99 92 80 75 64 59 53 51 49 45 20 22 12 9 7 2
Docetaxel 425 385 283 223 198 142 110 91 81 60 50 41 38 29 27 23 19 17 16 13 11 5 4 2 2 1 1

Rittmeyer A, et al. Lancet 2017;389:255-65.



ORR (%)

phase lll, 2L/3L NSCLC

Objective response rate

50 - . Atezolizumab . Docetaxel
40 -
30
20 |
14 44
N ll
.D _
TC3orIC3 TC2/3or TC1/2/30r TCOand ITT850
1C2/3 Ic1/2/3 ICO

Rittmeyer A, et al. Lancet 2017;389:255-65.



MNumber of patients with atreatment-

related adverse event (%)

Atezolizumab: phase lll, 2L/3L NSCLC
OAK

Treatment-related AEs

100 All grade (64%; n=609) All grade (86%; n=578)
: <1% (n=1)
90+
18% (n=106
80 (n=106)
- 2% (n=13)
60— 13% (n=77) 24% (n=141)
50+
40 26% (n=156)
30 Grade 2 30% (n=175)
20+
10 Grade 1 24% (n=144)
B Grade 1 13% (n=73)
0 - T |
Atezolizumab Docetaxel

Rittmeyer A, et al. Lancet 2017;389:255-65.



Durvalumab: phase ll, 2 3L NSCLC

ATLANTIC
_ Durvalumab i.v. 10 mg/kg
Study design q2w up to 12 months
4 N\ Cohort 1 (n=111)
* NSCLC patients EGFR mutation/ALK alteration | |
(Stage I1IB/IV) PD-L1 high (225% tumour cells) Primary endpoint:
o« 22 prior Systemic And PD-L1 low (<25%)
treatment regimens Secondary endpoi
including 1 platinum- Cohort 2 (n=265) nts. L
PD-L1 high (225% tumour cells) * DoR, PFS, DCR,
Recent (<3 months) and PD-L1 low (<25%) 0S

tumour biopsy and
archived tumour tissue
block for PD-L1 testing

N=1980 screened

« Safety
Cohort 3 (n=68) e PK
EGFR/ALK wild-type
PD-L1 high (290% tumour cells
\_ ) gh ( ° )

* Immunogenicity

Cohorts were independent;
Cohorts 2 and 3 enrolled sequentially

Garassino MC, et al. Lancet Oncol 2018 Mar 12 (Epub)



Overall survival (%)

Durvalumab: phase ll, 2 3L NSCLC
ATLANTIC

OS (EGFR-/ALK-)

Cohort 2
(PD-L1 < 25% vs 2 25%)

100 BN be —=— =25% tumour cells expressing PD-11
90 "'Ll —A— «25% tumour cells expressing PD-11
b
80+ T,
L'Lﬁi ._ -
_ - =
7 o E
60 L] z
5 2
i l'._ i . I"| — E?
407 o %P 8
! P iRl Sy
30 o T ‘
20 | : Ty L NN
109 9.3 moi 10.9 mo
a T T e T T T T T |
0 3 6 9 12 15 18 21 24 27 30

Time since first dose (months)

ORR: 7.5% vs. 16.4%

Cohort 3
(PD-L1 2 90%)

—=— =90% tumour cells expressing PD-L1

I [ I I |
3 3 9 12 15

Time since first dose (months)

ORR: 30.9%

Garassino MC, et al. Lancet Oncol 2018 Mar 12 (Epub)



Overall survival (%)

Durvalumab: phase ll, 2 3L NSCLC
ATLANTIC

OS (EGFR+/ALK+)

Cohort 1
(PD-L1 < 25% vs 2 25%)

—=— 225% tumour cells expressing PD-11
—&— =25% tumour cells expressing PD-11

2{]_ 1 1

10 9.9 mo; i13.3 mo

0 T T — I : I ' '
0 3 6 g 12 15 18 21

Time since first dose (months)

ORR: 3.6% vs. 12.2%

Garassino MC, et al. Lancet Oncol 2018 Mar 12 (Epub)



Overall survival (%)

Durvalumab: phase ll, 2 3L NSCLC
ATLANTIC

OS (EGFR+/ALK+)

Cohort 1
(PD-L1 < 25% vs 2 25%)

—=— 225% tumour cells expressing P[100

OS (EGFR-/ALK-)

Cohort 2
(PD-L1 < 25% vs 2 25%)

—=— =25% tumour cells expressing PD-11

—&~ <25% tumaur cells expressing Pl 90| _[_"Eh —&— =25% tumour cells expressing PD-L1
b
80 gL
L'Lﬁi
e
707 WLL*L _
60_ .I-Ill ‘.1-'_"1
-
T . P
40- N e
P Bipamo,
30 A N ‘
2 0_ I : ; 2 0_ | | _|'{'I'I:"‘ ﬁm\!'x'n.l ‘_J;i}‘ .-Jl'l.
10~ 9.9 mo; 13.3 mo 107 9.3 moi {10.9 mo
a T T — T : T I 0 T T — T T T T T 1
0 3 6 g 12 15 18 0 3 6 9 12 15 18 21 24 27 20

Time since first dose (months)

ORR: 3.6% vs. 12.2%

Time since first dose (months)

ORR: 7.5% vs. 16.4%

Garassino MC, et al. Lancet Oncol 2018 Mar 12 (Epub)



Progression-free survival (%)

50

Durvalumab: phase ll, 2 3L NSCLC
ATLANTIC

PFS (EGFR+/ALK+)

Cohort 1
(PD-L1 < 25% vs 2 25%)

—=— =25% tumour cells expressing PD-L1
—&— =25% tumour cells expressing PD-L1

},l’ é El} 1|2 1|5

Time since first dose (months)

ORR: 3.6% vs. 12.2%

10043
90
80

-

Progression-free sunival (%)

70+
60

.9 13.3mo

PFS (EGFR-/ALK-)

Cohort 2
(PD-L1 < 25% vs 2 25%)

—=— =25% tumour cells expressing PD-L1
—&— =25% tumour cells expressing PD-L1

501 ,
40
304

0 3 6 9 12 15 18 N 24 27

Time since first dose (months)

ORR: 7.5% vs. 16.4%

Garassino MC, et al. Lancet Oncol 2018 Mar 12 (Epub)



Durvalumab: phase ll, 2 3L NSCLC

ATLANTIC
Immune-mediated AEs
Cohort 1, EGFR+/ALK+ Cohort 2, EGFR-JALK-t  Cohort 3, EGFR-/ALK-t
(n=111) (n=265) (290%3; n=68)

Grade 1-2 Grade 3 Grade 1-2 Grade 3 Grade 1-2 Grade 3

Any event§ 13 (12%) 1(1%) 22 (8%) 5 (2%) 9 (13%) 5 (7%)
Adrenal 0 0 1(<1%) 1(<1%) 0 0
insufficiency

Colitis 0 0 1(<1%) 0 1(1%) 0
Dermatitis 1(1%) 0 2 (1%) 1(=1%) 0 0
Diarrhoea 1(1%) 0 1(<1%) 0 0 1(1%)
Hyperthyroidism 3 (3%) 0 4 (2%) 0 3 (4%) 0
Hypophysitis 0 0 0 0 0 1(1%)
Hypothyroidism 11 (10%) 0 13 (5%) 0 8 (12%) 0
Pneumonitis 1(1%) 1 (1%) 3 (1%) 2 (1%) 2 (3%) 0

Rash 0 0 1(<1%) 0 1(1%) 1(1%)
Select hepatic 0 0 0 1(<1%) 0 2(3%)
events

Garassino MC, et al. Lancet Oncol 2018 Mar 12 (Epub)



Avelumab: phase lll, 2 2L NSCLC
JAVELIN Lung 200

Study design

 Stage IlIB/IV or recurrent
NSCLC who have experienced
disease progression

*« ECOG 0-1

* PD-L1 test

* EGFR & ALK wild in Non SQ

N=750
Primary endpoint: OS

Avelumab 10 mg/kg iv q 2wk

(max 12 months)

0

Docetaxel 75mg/m?iv g 3wk




phase IlI, 2 2L NSCLC
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Avelumab: phase lll, 2 2L NSCLC
JAVELIN Lung 200

Overall survival

PD-L121% 0.90 0.72-1.12 0.1627
PD-L1 = 50% 0.67 0.51-0.89 0.0052 40%
PD-L1 = 80% 0.59 0.42-0.83 0.0022 30%

* Docetaxel group: 26.4% subsequent immune checkpoint inhibitors



ORR (%)

35

30

25

20

15

10

Subsequent treatment: ORR

CheckMate CheckMate KEYNOTE POPLAR OAK ATLANTIC
017 057 010 Phase I Phase Il Phase ||
Phase Il Phase Il Phase lI/11l
30.9
20
————————————— 1= - ————————————————————-1-8-—————————————
14.6
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mPFS (months)
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Subsequent treatment: PFS
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http://www.michigankoreans.com/news/view.php?idx=5199
http://www.michigankoreans.com/news/view.php?idx=5199

Cancer immunoediting

Elimination Equilibrium
(Cancer immunosurveillance)
Transformed cancer cells
OOCHOOO T cells

Adaptive immunity
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Tumor immunity Tumor dormancy

Jung CY, Antonia SJ. Tuberc Respir Dis 2018;81:29-41.
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First-line treatment

Monotherapy vs. platinum-doublet CTx



Standard of care: 1L chemotherapy for advanced NSCLC
ECOG 1594: Platium doublet CTx

Overall survival

10

<«

- —  Cis/Paclitaxel 7.8 mo
— Cis/Gemcitabine 8.1 mo

© w— Cis/Docetaxel 7.4 mo

= —e Carbo/Paclitaxel 8.7 mo

q -4

o

~N

S -

-~ 7.9 mo

o

0 5 10 15 20 25 30

Months
ORR: 19%, mTTP: 3.6 mo

Schiller JH, et al. N Engl J Med 2002;346:92-8.


http://cancergrace.org/lung/2007/01/16/chemo-combinations-for-adv-nsclc/
http://cancergrace.org/lung/2007/01/16/chemo-combinations-for-adv-nsclc/

Standard of care: 1L chemotherapy for advanced Non-SQ
JMDB: Pemetrexed+cisplatin

1.0

0.9 -
0.8 -
0.7 -
0.6 -

05

0.4 -
0.3 -
0.2 -
0.1 -

Overall survival

- Median; 95% CI
— P 11.8; 10.4,13.2
CG 10.4; 9.6, 11.2

CPvCG Adjusted HR; 95% Cl
0.81; 0.70,0.94

11.8 mo

6 12 18 24 30

10 4
09 |
0.8 -
0.7 A
0.6 -

0.5

0.4 -
0.3 -
0.2 -
0.7 -

0

Progression free survival

Median; 95% CI
} — P 5.3; 4.8, b.7
CG 4.7; 4.4, 5.4

CPvCG Adjusted HR; 95% ClI
0.90; 0.79, 1.02

30

ORR: 30.6% vs. 28.2% (all patients)

Scagliotti GV, et al. J Clin Oncol 2008;26:3543-51.



Standard of care: 1L pemetrexed maintenance for Non-SQ

PARAMOUNT
Overall survival
1.0- - Pemetrexed: median = 16.9 mos (15.8 to 19.0 mos)
1' Placebo: median = 14.0 mos (12.9to 15.5 mos)
= oy Log-rank P=.0191
= 0.8- Unadjusted HR: 0.75 (0.64 to 0.98)
=
= 0.6-
0
o
o
— D44
=]
=
c
A 027 mpem + BSC | =
Placebo + BSC 16.9 mo

| | | | | | | | | | | |
0 3 6 9 12 15 18 21 24 27 30 33 36 139
Time From Induction (months)

Paz-Ales L, et al. Lancet Oncol 2012;13:247-55.
Paz-Ales L, et al. J Clin Oncol 2013;31:2895-902.



Pembrolizumab: phase Illl, 1L NSCLC (PD-L1 2 50%)

Study design

Key Eligibility Criteria
» Untreated stage IV NSCLC
* PD-L1 TPS 250%
*« ECOG PS 0-1

* No activating EGFR mutation or
ALK translocation

* No untreated brain metastases
* No active autoimmune disease
requiring systemic therapy

KEYNOTE-024

Pembrolizumab

200 mg IV Q3W
(2 years)

Platinum-Doublet Pembrolizumab

Chemotherapy 200 mg Q3w
(4-6 cycles) for 2 years

Pemetrexed + carboplatin
Pemetrexed + cisplatin
Paclitaxel + carboplatin
Gemcitabine + carboplatin
Gemcitabine + cisplatin

Reck M, et al. N Engl J Med 2016;375:1823-33.



Pembrolizumab: phase lll, 1L NSCLC (PD-L1 2 50%)

KEYNOTE-024

PFS (primary endpoint)

No. at Risk

Progression-free Survival (%)

Pembrolizumab
Chemotherapy

100-
90
804
70+
60 HR 0.50 (95% ClI, 0.37-0.68)
P <0.001
) | "_-_|_|.l_u
40 Pembrolizumab
304
20+
107 _I_H_Ll_l_l
6.0 mo 10.3 mo Chemotherapy
0 T T T T |
0 3 6 9 12 15 18
ORR: 44.8% vs. 27.8%
154 104 g9 44 22 3 1
151 a9 70 18 9 1 0

Reck M, et al. N Engl J Med 2016;375:1823-33.



Pembrolizumab: phase Illl, 1L NSCLC (PD-L1 2 50%)
KEYNOTE-024

100
90—
80+
—_ 70+ Pembrolizumab
s_g_
T; 60
S Chemotherapy
I L
7
S 404
3 HR 0.60 (95% ClI, 0.41-0.89)
30
P =0.005
20—
104
0 I I I I I I |
0 3 6 9 12 15 18 21
Month
No. at Risk
Pembrolizumab 154 136 121 82 39 11 2 0
Chemotherapy 151 123 106 64 34 7 1 0

Reck M, et al. N Engl J Med 2016;375:1823-33.



Pembrolizumab: phase lll, 1L NSCLC (PD-L1 2 50%)

KEYNOTE-024

OS (updated analysis)

100
004 . HR 0.63 (95% CI, 0.47-0.86)
| 70.3% P =0.002
80 54.8%
707 : 51.5%
o 607 ' 34.5% Pembrolizumab
" 50fs===s=s=s=s=szszszszs2s2s Feoromgs====sssssssssssss feessssssssstkess=s
(@) 1 1
401 : :
: . ETEETE)
301 ! 1
| : Chemotherapy
201 : :
104 E E
, : 14.2 mo ! 30.0 mo
0 3 6 9 12 15 18 21 24 27 30 33

Time, months
No. at risk

Pembro 154 136 121 112 106 96 89 83
Chemo 151 123 107 88 80 70 61 55

52 22
31 16

* CTx group cross over: 62.3% (82 Pembrolizumab, 12 other anti-PD-1)

WCLC 2017



Pembrolizumab: phase Illl, 1L NSCLC (PD-L1 2 50%)
KEYNOTE-024

Treatment-related AEs (2 10%)

50 7
45 A ,
40 A ﬁ Grade
s ol N
° 35 g 1-2 3-4
L 30+ é 2 Pembrolizumab [}
| 7
o 25 & 7 Chemotherapy - %
T 20 A %
o | , %
10 A é % 3 =g 7 % aZ %
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.xQ . S (4 X .
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WCLC 2017



Pembrolizumab: phase Illl, 1L NSCLC (PD-L1 2 50%)
KEYNOTE-024

Immune-mediated AEs

12 -

101 Grade

1-2 3-4
Pembrolizumab - %,

Chemotherapy - %

Incidence, %
()]

28 22 B
e \\6

IR
é“

WCLC 2017



Pembrolizumab: phase lll, 1L NSCLC (PD-L1 2 1%)
KEYNOTE-042

Study design

Pemhrullzumah ZDCI mq iv q3w

Carboplatin AUC 5 or 6
+ paclitaxel 200 mg/m?

OR

Carboplatin AUC 5 or 6
+ pemetrexed 500 mg/m?
Given for a maximum of 6 cycles

—
—
=
=]
=
o)
|
-
=
(=]
=
=
o
=4

ALK = anaplastic lymphoma kinase; AUC = area under concentration-time curve; ECOG PS = Eastern Cooperative Oncology
Group performance status; EGFR = epidermal growth factor receptor; iv = intravenous; NSCLC = non-small cell lung cancer;
PD-L1 = programmed death-ligand 1; q3w = every three weeks; TPS = tumour proportion score



Pembrolizumab: phase lll, 1L NSCLC (PD-L1 2 1%)
KEYNOTE-042

¢ MERCK

Published on Merck Newsroom Home (http://www.mrknewsroom.com) on 4/9/18 6:45 am EDT

KEYTRUDA® (pembrolizumab) Monotherapy Met
Primary Endpoint in Phase 3 KEYNOTE-042 Study,
Significantly Improving OS as First-Line Therapy In
Locally Advanced or Metastatic NSCLC Patients
Expressing PD-L1 in at Least 1 Percent of Tumor Cells

Release Date:
Monday, April 9, 2018 6:45 am EDT



Nivolumab: phase lll, 1L NSCLC (PD-L1 2 5%)
CheckMate 026

Study design

Key eligibility criteria:
» Stage IV or recurrent NSCLC

* No prior systemic therapy for
advanced disease

* No EGFR/ALK mutations sensitive to | Randomize 1:1 Tumor scans Q6W until
available targeted inhibitor therapy wk 48 then Q12W

Disease progression or
unacceptable toxicity

3 mg/kg IV Q2W

Nivolumab )l

n=271

Chemotherapy

s >10 | I a
21% PD-L1 expression e B C_rossover
* CNS metastases permitted if Maximum of 6 cycles progression nivolumab*®
adequately treated at least 2 weeks (optional)

n=270

prior to randomization

Stratification factors at randomization: Primary endpoint: PFS (25% PD-L1+)d
* PD-L1 expression (<5% vs 25%)3? Secondary endpoints:
» Histology (squamous vs non-squamous) * PFS (21% PD-L1+)d
*+ 0S
* ORR¢

Carbone DP, et al. N Engl J Med 2017;376:2415-26.



Nivolumab: phase lll, 1L NSCLC (PD-L1 2 5%)

CheckMate 026

PFS (primary endpoint)

100
80 —
- HR 1.15 (95% CI, 0.91-1.45)
(=]
S P=0.25
v
o 40 —
20 — Nivolumab
4.2 mo 5.9 mo les Chemotherapy
0 T T T T T T T T T
0 3 6 9 12 15 18 21 24 27
ORR: 26% vs. 33%
No. of patients at risk:
Nivolumab 211 104 71 49 35 24 B 3 1 0
Chemotherapy 212 144 74 47 28 21 8 1 0 0

Carbone DP, et al. N Engl J Med 2017;376:2415-26.



Nivolumab: phase lll, 1L NSCLC (PD-L1 2 5%)
CheckMate 026

100 —F

80 —

HR 1.02 (95% ClI, 0.80-1.30)
60 —

S
‘8 40 — Chemotherapy
20 7 Nivolumab
13.2 mo 14.4 mo
0 T T T T T T T T T I
0 3 6 9 12 15 18 21 24 27 30
Months
No. of patients at risk:
Nivolumab 211 186 156 133 118 98 49 14 4 0 0
Chemotherapy 212 186 153 137 112 91 50 15 3 1 0

* Cross over Chemotherapy arm: 60.4% Nivolumab
Nivolumab arm: 43.6% Chemotherpay

Carbone DP, et al. N Engl J Med 2017;376:2415-26.



PFS (%)

Nivolumab: phase lll, 1L NSCLC (PD-L1 2 5%)
CheckMate 026

PFS by tumor mutation burden

ORR: 47% vs. 28%

High TMB
Nivolumab Chemotherapy
100 124 n =47 n =60
\ Median PFS, months 9.7 5.8
9017 . (95% ClI) (5.1, NR) (4.2, 8.5)
801 HR = 0.62 (95% ClI: 0.38, 1.00)
70
60
50 Nivolumab
40 1
30
Chemotherapy
20 7 = =
10
0 _I T T T T
0 3 6 9 12 15 18 21
Months

Carbone DP, et al. N Engl J Med 2017;376:2415-26.

Low/medium TMB

Nivolumab Chemotherapy

100 446 n=111 n =94
38 Median PFS, months 4.1 6.9
907 (95% CI) (2.8,54) (5.5 8.6)

HR =1.82 (95% CI: 1.30, 2.55)

Chemotherapy

Nivolumab
r.y

3 6 9 12 15 18 21 24
Months

ORR: 23% vs. 33%



PFS (%)

Nivolumab: phase lll, 1L NSCLC (PD-L1 2 5%)

100

754

CheckMate 026

PFS by TMB & PD-L1 expression

Nivolumab Arm 1001 Chemotherapy Arm

: High TMB, 75

PD-L1 250%
Il

50 504
Low.-'mediun] TMB,
High TMB, PD-L1 250%
25 PDL11-45% o) =h-¢_‘-—l—
_ Low/medium
Low/medium TMB, _I.I | TMBE.
PD-L1 1-49% T PD-L1 1—49%
' High TMB, 'L|"
Low/medium TMB, PD-L1 1-49% Hidh TMB,
0+ PD-L1 250% 0 PD-L1 250%
IIJ é fli EIB 1|2 1l5 1|8 2I1 2|4 [I) LIJ. EIS Ell 1|2 1|5 1|8 2I1
Months Months
ORR: 75% vs. 32/34% vs. 16% ORR: 25% vs. 32/46% vs. 23%
AACR 2017

Carbone DP, et al. N Engl J Med 2017;376:2415-26.



Nivolumab: phase lll, 1L NSCLC (PD-L1 2 5%)
CheckMate 026

Treatment-related AEs

Nivolumab Chemotherapy
(n=267) (n=263)
Treatment-related AEs, % Any grade Grade 3-4 Any grade Grade 3-4
Any AEs 71.2 17.6 92.4 50.6
SAEs 17.2 13.1 18.3 15.6
AEs leading to discontinuation 9.7 79 13.3 6.5
Treatment-related deaths, n (%) 2(0.7)p 3(1.1)
Most frequent treatment-related AEs,? %
Fatigue 21.0 1.1 35.4 5.3
Diarrhea 13.9 1.1 12.9 1.9
Decreased appetite 120 04 278 15
Nausea 11.6 04 48.3 1.9
Vomiting 56 0 22.8 1.9
Constipation 3.4 0 11.0 0
Anemia 3.4 04 43.0 17.5
Asthenia 3.0 0 10.6 1.5
Thrombocytopenia 0.7 04 14.4 8.4
Neutropenia 0 0 18.3 11.0

Carbone DP, et al. N Engl J Med 2017;376:2415-26.



Nivolumab: phase lll, 1L NSCLC (PD-L1 2 5%)
CheckMate 026

Imbalance in the characteristics

Nivolumab Chemotherapy
(n=271) (n=270)
Median age, years (range) 63.0 (32, 89) 65.0 (29, 87)
Female, % 321 452
Selected sites of metastases (lesions), %
Brain 12.2 13.3
Liver 19.9 13.3

Median sum of target lesion diameters, mm (range) 82.5(14, 218) 68.0 (15, 272)

PD-L1 expression, %

25% /6.8 /7.8
>225% 48.7 60.7
250% 32.5 46.7
>75% 20.7 27.4

Tumor mutation burden, n (%)

Low 62 (39.2) 41 (26.6)
Medium 49 (31.0) 53 (34.4)
High 47 (29.7) 60 (39.0)

Carbone DP, et al. N Engl J Med 2017;376:2415-26.



KEYNOTE-024 vs. CheckMate 026

PD-L1 cut-off 50% (22C3) 5% (28-8)

: after metastatic within 6 months
AL iElng diagnosis (new) (archive)
Never smokers 3% 11%
Prior radiotherapy - 37.6%

Remon J, et al. BMC Med 2017;15:55.
Carbone DP, et al. N Engl J Med 2017;376:2415-26.



phase Il, 1L NSCLC (TC2/3 or 1C2/3)
PD-L1 2 5%

Study design

Cohort 1 (1L)
* Locally advanced or No prior chemo PD

metastatic NSCLC n =138

« Tumor PD-L1
expression by IHC | Cohor_t 2 (2L)
(TC2/3 and/or 1C2/3) 1 prior platinum chemo v

n=271 Until loss
e ECOGPSOor1 of clinical
* No brain metastases Cohort 3 (3L+) benefit
N = 667 > 2 prior chemo (including 1 platinum) 4
n =254

*EGFR/ALK(+), after progression

Peter S, et al. J Clin Oncol 2017;35:2781-9.



phase Il, 1L NSCLC (TC2/3 or 1C2/3)

PD-L1 2 5%
ORR (primary endpoint)
100 - mTC2/3 or IC2/3
mTC3 or IC3
_ 80+ = TC2 or IC2
> 49%
> 60
c
Qo
o 40
o
LL
20
0
CR/PR SD
nN=36 n=23 n=13 nN=57 n=21 n=36

WCLC 2017
Peter S, et al. J Clin Oncol 2017;35:2781-9.



phase Il, 1L NSCLC (TC2/3 or 1C2/3)
PD-L1 2 5%

OS (median OS, 24-mo OS rate)

TC2/3 or IC2/3 TC3 or IC3 TC2or IC2
n=138 n =65 n=73

100

=]
a

80

@
a8
L

60
40 1
|
|

Overall Survival (%)
Overall Survival (%)
Overall Survival (%)

26.9 mo!
1 | 1 |
0 4 3 12 16 2 24 28 2 3 40 ‘ 0 1 5 12 16 20 24 28 32 3 10 °
No. at Risk Months No. at Risk Months No, at Risk
TC23 or IC2/3 138 125 118 101 95 89 81 80 74 71 64 53 58 55 50 48 40 27 15 & 2 TC3oriC3 65 58 54 45 41 38 34 33 30 29 28 27 27 27 24 24 19 11 7 2 2 TC2oriC2 73 67 B4 56 54 51 47 47 44 42 36/ 32 31 28 26 24 21 16 8 4
24-mo OS rate = 50% 24-mo OS rate = 52% 24-mo OS rate = 49%
mPFS 7.6 mo MmPFS 7.3 mo mPFS 7.6 mo

WCLC 2017
Peter S, et al. J Clin Oncol 2017;35:2781-9.



phase Il, 1L NSCLC (TC2/3 or 1C2/3)
PD-L1 2 5%

Adverse events

N = 138 Treatment-Related
Safety Summary n (%) Adverse Events (2 5%) All Grade (%) |Grade 3—4 (%)

Total patients with = 1 AE 126 (91%) Fatigue 17% 1%
Grade 5 AEs 2 (1%) Diarrhea 10% 1%
AEs leading to dose interruption 40 (29%) Decreased appetite 10% 0
Treatment-related AEs 85 (62%) Nausea 10% 0
Treatment-related Grade 5 AEs 0 Pruritus 9% 0
Treatment-related AEs leading to 6 (4%) Rash | 8% 1%
atezolizumab withdrawal Asthenia 7% 1%
Serious AEs 48 (35%) Pyrexia % 0
Arthralgia 6% 0
Dry skin 6% 0
 Atezolizumab monotherapy was Hypothyroidism 6% 0
generally well-tolerated Constipation 504 0
Headache 5% 0
WCLC 2017

Peter S, et al. J Clin Oncol 2017;35:2781-9.



ongoing phase lll trials

mpﬂwerl 10 Phase Ill 1L in non-squamous NSCLC
LUNG Atezolizumab vs carbo/cis + pem
Phase Il 1L in squamous NSCLC
mpowerlL%N% Atezolizumab vs carbo/gem or cis/gem
Phase Il 1L in non-squamous NSCLC
Mpowerlﬁg Atezolizumab + carbo/nab-pac Combo
Phase Il 1L in squamous NSCLC
mpowerlﬁ,‘% Atezolizumab + carbo/pac or carbo/nab-pac Combo
Phase Il 1L in non-squamous NSCLC
mpﬂwen&% Atezolizumab + carbo or cis/pem Combo
Phase Il 1L in non-squamous NSCLC
mpowerlg,g Atezolizumab + carbo/pac * bev Combo
mpowerO]_O Phase Ill adjuvant in non-squamous NSCLC Adjuvant
LUNG Atezolizumab vs BSC monotherapy




phase lll, 1L NSCLC

ARM A
KEY ELIGIBILITY CRITERIA i TuC e TG IR CO-PRIMARY ENDPOINTS

Recurrent/metastatic stage IV Progression-free survival and
NSCILC overall survival

First-line treatment setting

L+ ARM B*
o lmer N SECONDARY ENDPOINTS
EGFR/ALK negative Investigator’s choice

of platinum doublet Best overdll response
chemotherapy IV Q3W Duration of response

TARGET ENROLLMENT Avelumab PK and immunogenicity

N=1,095, including n=469 Patient-reported outcomes

with high-expression Safety and tolerability
PD-L1+ tumors ARM Ct

Avelumab 10 mg/kg weekly
for 12 weeks, then Q2W

thereafter
Stratification factors: Treatment until disease progression,
Histology (squamous vs non-squamous) unacceptable toxicity, or withdrawal,
and tumor PD-L1T expression or until a maximum of é cycles of

chemotherapy
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CLINICAL PRESENTATION

* Establish histologic
subtype? with
adequate tissue for
molecular testing
(consider rebiopsy99
if appropriate)

* Smoking cessation
counseling

* Integrate palliative
care® (See NCCN
Guidelines for
Palliative Care)

M_etastatic -
Disease

HISTOLOGIC
SUBTYPE?

* Adenocarcinoma

* Large cell

* NSCLC not
otherwise
specified (NOS)

Squamous cell
carcinoma

TESTINGPR

* Molecular testing

» EGFR mutation testing
(category 1)

» ALK testing (category 1)

» ROS1T testing

» BRAF testing

» Testing should be
conducted as part of broad

'TL] “
» PD-L1 testing |

* Molecular testing

» Consider EGFR mutation
and ALK testing! in never
smokers or small biopsy
specimens, or mixed
histology*k

» Consider ROS1 testing

» Consider BRAF testing

» Testing should be
conducted as part %f broad

» PD-L1 testing

TESTING RESULTShP

Sensitizing EGFR mutation positive
(see NSCL-18)

ALK positive (see NSCL-21)

ROS1 positive (see NSCL-24)

BRAF VG00E positive (see NSCL-25)
PD-L1 positive!' and EGFR,
ALK, ROS1, BRAF negative
or unknown (see NSCL-26)

EGFR, ALK, ROS1, BRAF negative
or unknown, PD-L1<50% or unknown
(see NSCL-27)

Sensitizing EGFR mutation positive
(see NSCL-18)

ALK positive (see NSCL-21)
ROS1 positive (see NSCL-24)

BRAF VG00E positive (see NSCL-25)

PD-L1 positivell and EGFR, ALK,
ROS1, BRAF negative or unknown
(see NSCL-26)

EGFR, ALK, ROS1, BRAF, negative
or unknown, PD-L1 <50% or unknown
(see NSCL-28)
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PD-L1 EXPRESSION POSITIVENhD
FIRST-LINE THERAPY™MM SUBSEQUENT THERAPYMM

PD-L1 expression
positive (250%)

See Initial cytotoxic therapy options for

and EGFR, ALK Pembrolizumab . -
qu I e | —— Progression » | Adenocarcinoma (NSCL-27) or
ROS1, BRAF (category1) Squamous cell carcinoma (NSCL-28)

negative or
unknewn
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TARGETED THERAPY FOR ADVANCED OR METASTATIC DISEASE (1 OF 2)
Subsequent Therapy

* Response assessment with CT of known sites of disease with or without contrast every 6-12 weeks. Timing of CT scans within Guidelines
parameters is a clinical decision.

Sensitizing EGFR Mutation ROS1 Rearrangement
* First-line therapy * First-line therapy
» Afatinib’ » Ceritinib1®
» Erlotinib? » Crizotinib1?
» Gefitinib34 BRAF V600E Mutation
» Osimertinib® * First-line therapy
* Subsequent therapy » Dabrafenib/trametinib1®
» Osimertinib® » Subsequent therapy
ALK Rearrangement __» Dabrafenib/trametinib19-20
* First-line therapy PD-L1 Expression
» Alectinib’-8 * First-line therapy
» Ceritinib® » Pembrolizumab21-22
» Crizotinib19:11 * Subsequent therapy
* Subsequent therapy » Atezolizumab2®
» Alectinib!213 » Nivolumah?4:25
» Brigatinib!4 » Pembrolizumab2®

» Ceritinib1®



First-line treatment

Combination vs. platinum-doublet CTx



Pembrolizumab+Pem/Carbo: phase Il, 1L Non-SQ
KEYNOTE-021 cohort G

Study design

Pembrolizumab 200 mg —_
: 3W for 2 years
Study Population Q - Y
*Untreated stage IIIB or IV Pemetrexed 500 mg/m?2
nonsquamous NSCLC + Carboplatin AUC Pemetrexed
*No activating EGFR mutation or 5 mg/mL/min 500 ma/m?2
ALK translocation Q3W for 4 cycles g
- - Q3w
*Provision of a sample for PD-L1 ermitted as
assessment (< 1% or 2 1%) Fnaintenance
‘ECOGPSOor1 Pemetrexed 500 mg/m?2 therapy
*No untreated brain metastases + Carboplatin AUC
*No ILD or pneumonitis requiring 5 mg/mL/min
systemic steroids Q3W for 4 cycles

Langer CJ, et al. Lancet Oncol 2016;17:1497-1508.



Pembrolizumab+Pem/Carbo: phase Il, 1L Non-SQ
KEYNOTE-021 cohort G

ORR (primary endpoint)
A24.8%
(95% Cl, 7.2%—40.9%)

P =0.0029
100 -

90 -
80 -
70 -
60 -
50 ~
40 -
30 -
20 -
10 -

31.7

ORR, % (95% CI)

Pembrolizumab
+ PC Alone

WCLC 2017
Langer CJ, et al. Lancet Oncol 2016;17:1497-1508.



Pembrolizumab+Pem/Carbo: phase Il, 1L Non-SQ
KEYNOTE-021 cohort G

PFS OS

100

— Pembrolizumab plus chemotherapy 100
—— Chemotherapy alone
90 90|
HR 0.53 (95% Cl 0.31-0.91)
_ B0
%0 p=0.010
__ 70 70
£
S 601 £ 601 HR 0.90 (95% Cl 0.42-1.91)
@ £ —
2 s i 2 50+ p= 0.39
ﬁ 40 i L 01 E 404
& i
g : L‘
= 304 ! L] I 304
204 | 20
- i 10
10 8.9 mo; 13.0 mo
0 T : T T | o | T T 1
o 5 10 15 20 0 5 10 15 20
Number at risk Number at risk Time from randomisation {months)
(number censored) (number censored)
Pembroizumab plus Pembrolzumat plus
chemotherapy 60 (0) 43(5) 20 (20) 1(36) 037 chemotherapy 60 (0) 53(3) 33 (18) 5{42) o)
Chemotherapy 63 {0} 32 (10} 12(21) 1(2a) 0 (30) Chemotherapy 63 (0) 57 (1) 31(20) 6 (43) 0(49)

Langer CJ, et al. Lancet Oncol 2016;17:1497-1508.



Pembrolizumab+Pem/Carbo: phase Il, 1L Non-SQ
KEYNOTE-021 cohort G

PFS (update analysis)

57% - 52% -
37% ! 29% !

%
[EY
o
o

1

HR 0.54 (95% CI, 0.33-0.88)
P =0.0067

hITH|

g 1T T Ll

Progression-Free Survival,

0 3 6 9 12 15 18 21 24 27

No.atrisk Time, months

60 51 43 32 24 22 17 9 1 0
63 42 35 25 18 13 8 5 1 0
WCLC 2017

Langer CJ, et al. Lancet Oncol 2016;17:1497-1508.



Pembrolizumab+Pem/Carbo: phase Il, 1L Non-SQ
KEYNOTE-021 cohort G

OS (update analysis)

100- 7% . 70% .
90- 69% : 56% 1 HR 0.59 (95% ClI, 0.34-1.05)
o\ci 80+ : : P =0.03
CEG 70' I | N T
> 60- | NR
(?) 50 jEH| Ly i
‘=E 40- '
S 304
O 20 ,
10+ 5 : 20.9 mo
0 S . e H . . A S . A T . A T S T —— S T—————
0 3 6 9 12 15 18 21 24 27
No. at risk Time, months
60 57 55 51 46 44 36 22 7 1
63 58 57 51 43 39 29 18 9 0
» Cross over Chemotherapy arm: 75% pembrolizumab or others
WCLC 2017

Langer CJ, et al. Lancet Oncol 2016;17:1497-1508.



Pembrolizumab+Pem/Carbo: phase Il, 1L Non-SQ
KEYNOTE-021 cohort G

Adverse events

100
90

2 80 Grade
.70
¢ 60 1-2 3-4
Q
£ 50 Pembro + PC -
© 40
9 30
= 20
10
0 2 2? N 2 K e g O O ° & & N P
< &9 & o 406\\ & O\,b\{(‘ GQQQQ\ P o %\\Qé\ O*QQQ,O (\c}e{b% (\c}efo% S &KOQ (\o‘e{&
N\ \ N \
&e,’b%e ??‘3\ g ?Q o« fb%e’b(\ ‘?;\\0(\
S & & 5
\ooé @ Ny
)
Treatment-related AEs: 41% vs. 29%
WCLC 2017

Langer CJ, et al. Lancet Oncol 2016;17:1497-1508.



Pembrolizumab+Pem-Cis/Carbo: phase lll, 1L Non-SQ

Study design

Study Population
«Stage IV nonsquamous NSCLC

*No activating EGFR mutation or
ALK translocation

No prior systemic treatment

*Provision of a sample for PD-L1
assessment (< 1% or 2 1%)

‘ECOGPSO0Oori1
*No active brain metastases

*Primary endpoints: PFS, OS

KEYNOTE-189

Pembrolizumab 200 mg
+
Pemetrexed 500 mg/m?
+ Cisplatin 75mg/m?
or Carboplatin AUC 5
Q3W for 4 cycles

Saline placebo
+
Pemetrexed 500 mg/m?
+ Cisplatin 75mg/m?
or Carboplatin AUC 5
Q3W for 4 cycles

Pembrolizumab
+
Pemetrexed 500
Q3w
until PD

Saline placebo
+
Pemetrexed
Q3w
until PD




Pembrolizumab+Pem-Cis/Carbo: phase lll, 1L Non-SQ
KEYNOTE-189

¢ MERCK

Published on Merck Newsroom Home (http://www.mrknewsroom.com) on 1/16/18 6:45 am EST

Merck’s KEYTRUDA(R) (pembrolizumab) Significantly
Improved Overall Survival and Progression-Free

Survival as First-Line Treatment in Combination with
Pemetrexed and Platinum Chemotherapy for Patients
with Metastatic Nonsquamous Non-Small Cell Lung...

Release Date:
Tuesday, January 16, 2018 6:45 am EST



bevacizumab+PC: phase lll, 1L Non-SQ

Study design

Maintenance therapy
(no crossover permitted)

Arm A
/ Stage IV or \ Atezolizumab + (" )

Atezolizumab

recurrent metastatic Carboplatin + Paclitaxel

non-squamous NSCLC Atezolizumab

) 4 or 6 cycles \
Chemotherapy-naive until PD
Tumour tissue available Arm B or loss of
for biomarker testing Atezolizumab + Atezolizumab clinical benefit
Any PD-L1IHC status = |= Carboplatin + Paclitaxel +
Stratification factors: + Bevacizumab Bevacizumab AND/OR

* Sex 4 or 6 cycles

* PD-L1 IHC expression )

e Liver metastaspes Arm C contro! until PD
Carboplatin + Paclitaxel

\ N =1202 / + Bevacizumab Bevacizumab 9 D

4 or 6 cycles

Bevacizumab

Reck M, et al. ESMO immuno-oncology congress 2017



bevacizumab+PC: phase lll, 1L Non-SQ

November Arm B vs C Arm Bvs C Arm Bvs C | 1H 2018
2017 PFS in ITT-WT PFS in Teff-high WT OS in ITT-WT | (interim)
Ar(!?in%TYN? C 1 If OSis
. significant
* A 4
Arm Avs C Arm Avs C

PFS in ITT-WT and Teff-high WT OSinITT-WT

Arm A: atezo + CP
Arm B: atezo + bev + CP
Arm C: bev + CP (control)

Reck M, et al. ESMO immuno-oncology congress 2017



bevacizumab+PC: phase lll, 1L Non-SQ

PFS in ITT-WT
100 A —— Atezo + Bev + CP

s % i
‘_§ 80 -
g 70 HR, 0.617 (95% CI. 0.517-0.737)
% 601 P < 0.0001
“g 50 :
§ 4]
§3m
> 20-
a 101 6.8 mo 8.3 mo

0_

7 8 91011121314 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Months

o4
-
N 4
w 4
N
o A
o -

No. at Risk
Atezo + Bev+ CP 356 332 311 298 290 265 232 210 186 151 124 111 87 77 58 55 42 39 27 24 16 12 4 3 2 2 2
Bev+ CP 336 321 292 261 243 215 179 147 125 91 69 55 39 32 21 18 12 9 7 6 3 2 1 1

ORR: 64% vs. 48%

Reck M, et al. ESMO immuno-oncology congress 2017



bevacizumab+PC: phase lll, 1L Non-SQ

PFS in Teff-high-WT

100 - ——— Atezo + Bev + CP
- 90_ Bev + CP
E‘__ 4+ Censored
,—; 80 -
g 707 HR, 0.505 (95% CI: 0.377-0.675)
m -
60 P < 0.0001
2 50
5 40-
§ 30 -
S 20-
(o]
a  10- H“'_"—H
. 6.8 mo 11.3imo
012345678 91011121314151617 18192021 22 23 24 25 26 27 28 29 30
) Months
No. at Risk

Atezo + Bev+ CP 155 144 131 128 127 118 109 103 94 82 70 61 48 41 31 28 24 21 16 14 8 ¢ 3 3 2 2 2
Bev+CP 129 126 112 101 91 85 70 54 44 32 24 20 14 1 8 7 4 4 3 2 2 1 1 A1

ORR: 69% vs. 54%

Reck M, et al. ESMO immuno-oncology congress 2017



bevacizumab+PC: phase lll, 1L Non-SQ

OSin ITT-WT (not mature)

100 1 ——— Atezo + Bev + CP
90 - Bev + CP
+ Censored
80+
é 70_
3 7 HR, 0.775 (95% CI: 0.619-0.970)
S P =0.0262
@ o M%
s 40
g 30- l**"*"|
20 - L
10
) 14.4 mo 19.2 mo
012345678 91011121314151617 1819 20 21 22 23 24 25 26 27 28 29 30
) Months
No. at Risk

Atezo + Bev+ CP 356 337 326 321 312 308 294 282 269 248 221 197 169 147 126 111 93 74 64 44 35 28 17 11 5 3 2
Bev+ CP 336 323 312 305 285 278 266 253 245 222 186 157 140 120 108 88 75 61 43 38 20 21 17 9 4 2 1 1 1

ORR: 64% vs. 48%

Reck M, et al. ESMO immuno-oncology congress 2017



bevacizumab+PC: phase lll, 1L Non-SQ

Immune-related AEs of special interest in 2 5 patients across arms

Arm A: Arm B: Arm C (control):
atezo + CP atezo + bev + CP bev + CP
(n =400) (n =393) (n =394)
AEs of special interest, n (%) All grade Grade 3-4 All grade Grade 3-4 All grade Grade 3-4
Rash 114 (29%) 14 (4%) 113 (29%) 9 (2%) 52 (13%) 2 (1%)
Hepatitis 39 (10%) 12 (3%) 54 (14%) 19 (5%) 29 (7%) 3 (1%)
Laboratory abnormalities 34 (9%) 10 (3%) 47 (12%) 16 (4%) 29 (7%) 3 (1%)
Hypothyroidism 30 (8%) 1 (<1%) 50 (13%) 1 (<1%) 15 (4%) 0
Infusion-related reactions 16 (4%) 3 (1%) 13 (3%) 2 (1%) 11 (3%) 3 (1%)
Pneumonitis 21 (5%) 7 (2%) 11 (3%) 6 (2%) 5 (1%) 2 (1%)
Hyperthyroidism 11 (3%) 0 16 (4%) 1 (<1%) 5 (1%) 0
Colitis 3 (1%) 2 (1%) 9 (2%) 5 (1%) 2 (1%) 2 (1%)
Severe cutaneous reaction 3 (1%) 3 (1%) 4 (1%) 0 1 (<1%) 0
Adrenal insufficiency 2 (1%) 0 2 (1%) 1 (<1%) 3 (1%) 1 (<1%)
Pancreatitis 2 (1%) 2 (1%) 5 (1%) 2 (1%) 0 0

Reck M, et al. ESMO immuno-oncology congress 2017



Ipilimumab+Pac/Carbo: phase lll, 1L Sqguamos NSCLC

" Induction Therapy Every 3 Weeks
StUdy deSIQ n Total 6 Cycles Maintenance Therapy Every 12 W
Chemotherapy* pluslipilimumah 10 mg/kg IV | Ipilimumab
Screening (randomly assigned; n = 479) 9 10 mg/kg IV
(received blinded drug treatment; n = 388) weeks until PD
- or unacceptable
- Cycle1 Cycle2] Cycle3 Cycled4 Cycle5 Cycle6 toxicity
. Recurrent/stage = Chemo- Chemo-| Chemo- Chemo- Chemo- Chemo-
IV SQ NSCLC g therapy therapy| therapy therapy therapy therapy (n = 109)
e -% Ipi Ipi Ipi Ipi CRt
chemotherapy ° PR
for advanced > Chemotherapy* plus placebo IV SD
disease E (randomly assigned; n = 477) Placebo IV
« ECOG PS 0/1 o (received blinded drug treatment; n = 361) until PD or
m ﬁ‘
e Cycle1 Cycle2 Cycle3 Cycle4 Cycle5 Cycle6 un:zi?gﬁhle
Chemo- Chemo- Chemo- Chemo- Chemo- Chemo-
therapy therapy therapy therapy therapy therapy (n = 124)

(N = 956) Placebo Placebo Placebo Placebo

Govindan R, et al. J Clin Oncol 2017;35:3449-57.



Ipilimumab+Pac/Carbo: phase lll, 1L Sqguamos NSCLC

OS (primary endpoint)

100

Chemotherapy + Ipilimumab Chemotherapy + Placebo
e

MNo. of events/No. of patients 281/388 272/361
Median OS, months (95% CI)*  13.4 (11.8 to 14.8) 12.4(11.6 to 13.6)
HR (95% Cl)t 0.91{0.77 to 1.07)
Log-rank P .25

1-year OS rate = 54%

80
afe 60
w
o
40
20
No. at risk:

Chemotherapy + ipilimumab 388 385 347 302 265 234
Chemotherapy + placebo 361 361 344 310 275 216

12 14 16 18 20 22 24 26 28 130 32 34 36 38 40 42 44
Time (months)

198 173 138 104 83 60 42 34 28 20 12 g 5 4 1 0 0
177 141 100 74 57 43 30 19 14 10 7 b 4 2 1 1 0

ORR: 44% vs. 47%

Govindan R, et al. J Clin Oncol 2017;35:3449-57.



Ipilimumab+Pac/Carbo: phase lll, 1L Sqguamos NSCLC

P FS Chemotherapy + Ipilimumab Chemotherapy + Placebo
*
100
No. of events/No. of patients 359/388 345/381
Median PFS, months (95% CI)* 5.6 (5.4 to 5.9) 5.6 (5.5 to 5.7)
80 HR (95% CI)¥ 0.87 (0.75 to 1.01)
Log-rank P# 07
5;9_ 60
wl
L
o
40
20 H
5.6 mo — — +—t
1 I 1 I I 1 I 1 I 1 I I 1 I 1 1 I 1

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36

Time (months)

No. at risk:
Chemotherapy + ipilimumab 388 377 281 166 125 70 50 42 33 17 16 14 8
Chemotherapy + placebo 361 357 291 144 94 40 25 19 12 9 9 7 4

ORR: 44% vs. 47%

Govindan R, et al. J Clin Oncol 2017;35:3449-57.



Nivolumab+Ipilimumab: phase Ill, 1L NSCLC
CheckMate 227

Study design

Key eligibility criteria:

» Stage IV or recurrent NSCLC

* No prior systemic therapy for
advanced disease

* No EGFR/ALK mutations
sensitive to available targeted
inhibitor therapy

* CNS metastases permitted
if adequately treated =22 weeks
prior to randomization

Stratification factor at randomiz
ation:

* Histology
(sgquamous vs non-squamous)

*Primary endpoints: PFS, OS

PD-L1+ |

(21%)

Randomize 1:1:1

(<1%)

Nivolumab 3 mg/kg Q2W
+ Ipilimumab 1 mg/kg Q6W

Nivolumab monotherapy
240 mg Q2W

PD-L1- |

Chemotherapy

Tumor scans Q6W
until week 48 then

Q12w

Nivolumab 3 mg/kg Q2W
+ Ipilimumab 1 mg/kg Q6W

Nivolumab 360 mg Q3W

+ Chemotherapy

Chemotherapy

\ 4

Disease
progression
or
unacceptable
toxicity




Nivolumab+Ipilimumab: phase Ill, 1L NSCLC
CheckMate 227

&5 Bristol-Myers Squibb

P reSS Re I ease See All Press Releases  Sign up for Email Alerts  Press Release RSS

Pivotal Phase 3 CheckMate -227 Study Demonstrates Superior Progression-
Free Survival (PFS) with the Opdivo Plus Yervoy Combination Versus
Chemotherapy in First-Line Non-Small Cell Lung Cancer (NSCLC) Patients with

High Tumor Mutation Burden (TMB)

First and only Phase 3 trial to evaluate and show a highly statistically significant PFS benefit with an 1-O/I-O
combination in first-line NSCLC patients with high TMB, regardless of PD-L1 expression

Results will be shared with regulatory authorities and presented at a future congress

Trial will continue as planned to assess the Opdivo plus Yervoy combination for the other co-primary endpoint of
overall survival in patients whose tumors express PD-L1

MONDAY, FEBRUARY 5, 2018 6:59 AM EST



Durvalumab+Tremelimumab: phase lll, 1L NSCLC
MYSTIC

e Phase lll, randomized, open-label,
multicenter, global study (17 countries)

4 Arm 1: h
Durvalumab iv. 20 mg/kg g4w for 4 doses Subsequent
v treatments
/ \ Tremelimumab iv. 1 gwgfkg g4w for 4 doses !
|
Patients with locally Durvalumab iv. 20 mg/kg g4w i
advanced or metastatic starting on week 16, for 9 doses :_F Follow-up
NSCLC (EGFR and ALK Y (n = 364) ) e for OS
WTH, stage IV), 1L I p \
(n =1850) | . Arm 2:
: 111 Durvalumab iv. 20 mg/kg q4w
\ / I for 13 doses, for up to 12 months (n = 364) )
I
Stratification Arm 3:
1. PD-L1 status (positive vs negative) SoC (n = 364) |
2. Histology (squamous vs non-squamous)
Secondary endpoints
Primary endpoint * ORR, DoR, PFS, OS
» PFS (RECIST 1.1) e Safety/tolerability, quality-of-life assessment

e OSF e PK, immunogenicity



Durvalumab+Tremelimumab: phase lll, 1L NSCLC
MYSTIC

AstraZeneca AstraZeneca Websites € Global site Q

What science cando -  OQOur science - Qur focus areas ~  Qur company -  Careers -~  Investors -  Partnering -  Media ~  Sustainability ~

AstraZeneca reports initial results from the ongoing MYSTIC
trial in Stage IV lung cancer

PUBLISHED
27 July 2017

Imfinzi plus tremelimumab combination did not meet a primary endpoint of progression-
free survival compared to chemotherapy

The MYSTIC trial continues as planned to assess the additional primary endpoints of
overall survival for Imfinzi monotherapy and for the Imfinzi plus tremelimumab
combination



Durvalumab+Tremelimumab: phase lll, 1L NSCLC
NEPTUNE

Stratification factors:
1. PD-L1 expression level*
2. Histology (squamous/ non-squamous)

I
3. Smoking history : Retreatment:
Durvalumab I Patients achieving disease
(20 mg/kg g4w) I controlt may restart
r ~\ Randomisation 1:1 + : combination treatment upon
tremelimumab ,  evidence of PD during dosing
corR PD-L1 high (1 mg/kg g4w for 4 cycles) | with durvalumab alone or
, and ALK n=400 I during follow-up
wild-type advanced/ or I
metastatic(Stage 1V) PD-L1 low/ I
NSCLC negative SoC :
(platinum-based doublet 1
\. J chemotherapy) !
n=400 :
I

Screening assessments
including PD-L1 expression

Primary endpoint

OS

level*

OS primary endpoint
i | follow-up
V4 >

Day -28 Day -1 Day0 12 months




ORR (%)

First-line treatment: ORR

CheckMate 026 KEYNOTE-024 BIRCH KEYNOTE-021 IMpower 150 Ipilim+PC
Phase Il Phase Il Phase I Phase Il Phase Il Phase Il
80.0 -
69.0
70.0 - 64.0
60.0 - 56.7 54.0
48.0
50.0 - 44.8 44.0 47.0
40.0 - 33.0 35.0 317
300 | 260 218 26,0
200 -
10.0 -
0.0 T T T T T T T T T T T T T T T
C C C C C C
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PD-L1 >5% PD-L1 >50% PD-L1 PD-L1 Non-SQ Non-SQ Non-SQ SQ
>5% 250%/10% ITT Teff-high

TC2/3 TC3or IC3
or 1C2/3



mPFS (%)

First-line treatment: PFS

CheckMate 026 KEYNOTE-024 BIRCH KEYNOTE-021 IMpower 150 Ipilim+PC
p p
Phase Il Phase Il Phase I Phase Il Phase Il Phase Il
HR 0.54
p=0.0067
1
200 - 19.0
180 - HR 0.505
160 - HROOGSC)Q] HR 0.617 p<0.0001
<U.
140 1 HR 115 P p<0.0001 1 R 057
= ! — 11.3 :
120 4 P=025 10.3 p=0.07
10.0 - 76 8.9 8.3 1
80 - ‘ 73 6.8 6.8
5.9 6.0 5.6 5.6
60 1 42
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2.0 _j
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mOS (%)
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First-line treatment: OS

CheckMate 026 KEYNOTE-024 BIRCH KEYNOTE-021 IMpower 150 Ipilim+PC
Phase Il Phase Il Phase I Phase Il Phase Il Phase Il
HR 0.63
P=0.002
_ —
HR 0.59
30.0 02003
| 26.9 — HR 0.775
HR 1.02 20.9 1 HR 0.91
19.2 p=0.25
] —
IR TP 14.2 144 134 154
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PD-L1 >5% PD-L1 >50% PD-L1 PD-L1 Non-SQ Non-SQ Non-SQ SQ
25% 250%/10% ITT Teff-high

TC2/3 TC3or IC3
or IC2/3
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SYSTEMIC THERAPY FOR ADVANCED OR METASTATIC DISEASE (2 of 4)***

Initial Cytotoxic Therapy Options

Adenocarcinoma, Large Cell, NSCLC NOS (PS 0-1) Adenocarcinoma, Large Cell, NSCLC NOS (PS 2)
* Bevacizumab/carboplatin/paclitaxel (category 1)1=T’¢’# * Albumin-bound paclitaxel”

* Bevacizumab/carboplatin/pemetrexed?+# * Carboplatin/albumin-bound paclitaxel&:1?
+» Bevacizumabl/cisplatin/pemetrexed® +# * Carboplatin/docetaxel®

* Carboplatin/albumin-bound paclitaxel (category 1}4 . Carboplatin:‘etoposide”

* Carboplatin/docetaxel (category 1)5 . C:r:lrl:u':mpI.atin:‘gem-::ital::ima-B

* Carboplatin/etoposide (category 1)5’7 . Carboplatin;‘p:r.:h::lita:n-telEj

* Carboplatin/gemcitabine (category 1)% * Carboplatin/pemetrexed®

+ Carboplatin/paclitaxel (category 1)° + Docetaxel?0.21

* Carboplatin/pemetrexed (category 1)1° + Gemcitabine22-24

+ Cisplatin/docetaxel (category 1)° * Gemcitabine/docetaxel4

* Cisplatin/etoposide (category 1)1 + Gemcitabine/vinorelbine®

* Cisplatin/gemcitabine (category 1)%12 * Paclitaxel?5-27

» Cisplatin/paclitaxel (category 1}113 * Pemetrexed?®

* Cisplatin/pemetrexed (category 1)12

* Gemcitabine/docetaxel (category 1}14

« Gemcitabine/vinorelbine (cateaory 1115

* Pembrolizumab/carboplatin/pemetrexed 1




Upcoming randomized trials of 15t line NSCLC
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Stage lll treatment

CCRT+consolidation vs. CCRT



Standard of care: locally advanced & unresectable NSCLC
CCRT+consolidation vs. CCRT

Progress free survival
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Ahn JS, et al. J Clin Oncol 2015;33:2660-6.



Standard of care: locally advanced & unresectable NSCLC
CCRT+consolidation vs. CCRT

Median overall survival (months)
10 20 30 40 50

OS
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Standard of care: locally advanced & unresectable NSCLC
CCRT+consolidation vs. CCRT

OS Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE_Weight IV, Fixed, 95% ClI IV, Fixed, 95% CI
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Wang S, et al. Int J Clin Oncol 2017;22:229-36.



Durvalumab: phase lll, stage Ill unresectable NSCLC

Patients with stage lll, locally
advanced, unresectable NSCLC
who have not progressed following
definitive platinum-based cCRT
(=2 cycles)

18 years or older
WHO PS score 0 or 1

Estimated life expectancy of
=12 weeks

Archived tissue was collected

All-comers population

PACIFIC

Durvalumab Co-primary endpoints
10 mg/kg q2w for

up to 12 months * PFS by BICR using RECIST v1.1

N=476 - OS
1-42 days 2:1 randomization,
post-cCRT o
R stratified by age, sex,

and Smb?k;q%hismry Key secondary endpoints
- . ORR (per BICR)

Placebo * DoR (per BICR)

10 mg/kg q2w for « Safety and tolerability
up to 12 months . PROs
N=237

Antonia SJ. et al. N Engl J Med 2017;377:1919-29.



Durvalumab: phase lll, stage lll unresectable NSCLC
PACIFIC

PFS (primary endpoint)

HR 0.52 (95% Cl, 0.42-0.65); p<0.0001

1.0 =
0.9 +
0.8 -
> 0.7 -
% 0.6 A
o]
g_ 0.5
® 0.4 4 + Durvalumab
o
0.3 A
0.2 - I ++ Placebo
0.1 - |
0.0 - 5.6 mo; i 16.8 mo: i
. | | : 1 | | ; | | I ; ] 1 1
0 3 6 9 12 15 18 21 24 27
No. at risk Time from randomization (months)
Durvalumab 476 377 301 264 159 86 - 21 - 1
Placebo 237 163 106 87 52 28 15 = 3 0

Antonia SJ. et al. N Engl J Med 2017;377:1919-209.



Durvalumab: phase lll, stage lll unresectable NSCLC

PFS: subgroup analysis
Durvalumab Placebo Unstratified HR*
No. of patients (95% Cl)

All patients 476 237 —e—i 0.55 (0.45-0.68)
Sex Male 334 166 —e—l 0.56 (0.44-0.71)
Female 142 71 —— 0.54 (0.37-0.79)
<65 years 261 130 — 0.43 (0.32-0.57)
Age at randomization—zz - 215 107 —— 0.74 (0.54-1.01)
. Smoker 433 216 0.59 (0.47-0.73)
Smoking status Non-smoker 43 21 —e—i 0.29 (0.15-0.57)
. Stage llIA 252 125 | . : 0.53 (0.40-0.71)
Disease stage Stage IIIB 212 107 —— 0.59 (0.440.80)
Listolo Squamous 224 102 ——t 0.68 (0.50-0.92)
gy Non-squamous 252 135 —— 0.45 (0.33-0.59)

CR 9 Ti —— -
Bg;tTresponse o o7 232 111 —— 0.55 (0.41-0.75)
= ) 222 114 —— 0.55 (0.41-0.74)
>25% 115 44 — 0.41 (0.26-0.65)
PD-L1 status <25% 187 105 —— 0.59 (0.43-0.82)
Unknown 174 88 ———— 0.59 (0.42-0.83)
Mutant 29 14 = . = 0.76 (0.35-1.64)
EGFR status Wild-type 315 165 —— 0.47 (0.36-0.60)
Unknown 132 58 —— 0.79 (0.52-1.20)

| | |
0.25 0.5 1 2
Favors durvalumab Favors placebo

Antonia SJ. et al. N Engl J Med 2017;377:1919-29.



Durvalumab: phase lll, stage lll unresectable NSCLC
PACIFIC

Adverse events

Durvalumab Placebo
(N=475) (N=234)
Any-grade all-causality AEs, n (%) 460 (96.8) 222 (94.9)
Grade 3/4 142 (29.9) 61 (26.1)
Grade 5 21 (4.4) 13 (5.6)
Leading to discontinuation 73 (15.4) 23 (9.8)
Any-grade treatment-related AEs, n (%) 322 (67.8) 125 (53.4)
SAEs, n (%) 136 (28.6) 53 (22.6)
Any-grade immune-mediated AEs, n (%) 115 (24.2) 19 (8.1)
Grade 3/4 6(3.4) 6 (2.6)
Pneumonitis (grouped terms) or radiation Durvalumab Placebo
pneumonitis, n (%)* (N=475) (N=234)
Any grade 161 (33.9) 58 (24.8)
Grade 3/4 16 (3.4) 6 (2.6)
Grade 5 5(1.1) 4(1.7)
Leading to discontinuation 30 (6.3) 10 (4.3)

Antonia SJ. et al. N Engl J Med 2017;377:1919-29.
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CHEMOTHERAPY REGIMENS USED WITH RADIATION THERAPY

Concurrent Chemotherapy/RT Regimens

* Cisplatin 50 mg/m? on days 1, 8, 29, and 36; etoposide 50 mg/m? days 1-5, 29-33; concurrent thoracic RT2DT

* Cisplatin 100 mg/m? days 1 and 29; vinblastine 5 mg/m2/weekly x 5; concurrent thoracic RTR:*T

* Carboplatin AUC 5 on day 1, pemetrexed 500 mg/m? on day 1 every 21 days for 4 cycles; concurrent thoracic RT® [m:msquamcnus:l"fr

* Cisplatin 75 mg/m? on day 1, pemetrexed 500 mg/m? on day 1 every 21 days for 3 cycles; concurrent thoracic RTYE {ncnnsquamous]ﬁ"”Jr
* additional 4 cycles of pemetrexed 500 mga’m21

. Paclita;:el 45-50 mg/m? weekly; carboplatin AUC 2, concurrent thoracic RTf*T + additional 2 cycles of paclitaxel 200 mg/m? and carboplatin
AUC 6

Consolidation Therapy for Patients with Unresectable Stage Il NSCLC. PS 0-1. and No Disease Progression After 2 or More Cycles of

fion
I Durvalumab 10 mg/kg IV every 2 weeks for up to 12 monthsh |

*Regimens can be used as preoperative/adjuvant chemotherapy/RT.
TRegimens can be used as definitive concurrent chemotherapy/RT.




Current and investigative treatment options for advanced NSCLC

Low

PD-L1 expression

High

{ =
==
- =
5 9 3-4%
T
T o
o ©
c £ 2-3%
mm
o2
3]
S = 1%
5-’-:-
1%
<1%

MS! high

PD-L1 high**+*

3
’
8
=
3
g

12

EGFR 3rd gen TKI

EGFR 1st gen

T790M 3rd gen TKI

ALK 2nd gen TKI

ALK 1st gen TKI

Chemo B
Chemo B

CHEM0+ PD{'—J1+ ___

MET exon 14 TKIl A

| I
ROS1 1st gen TKI W

| I
BRAF/MEK TKI R

{ ~ 8-11 (2.3-5.0)

| PD-(L)1m
, PD-L)1m
|
Chemo + PD-(L)1 m

PD-14

|
PD-1m

— PD-(L1 + chemo A

_PD-()1+CTLA4 4

l E

18 24 30 36

—~======%NR (24.5-27.9)

_________________________

...... 5.} ======F>NR

. Chemont .

) F'D {L}1 + 3

(9.2-15.7)

] EEpp— -}

KEY

> Indicates PFS range estimated
from ongoing study

. Experimental or
“ clinical trial ontion

rsrsmm 30.0 xcommended
o o e e e e MLADDIR. NJR TNt option

A Investiyauw i treatment
(ongoing phase Il or [l clinical study)

i -
18 30 36

PFS (months)

24

Nature 2018;553:446-454.



Summary

Immune checkpoint inhibitors, esp. anti-PD-1/PD-L1
: have become the standard of care
In advanced NSCLC

2 2L Tx, nivolumab, pembrolizumab, atezolizumab
. safer & more effective than docetaxel

1L Tx monotherapy, pembrolizumab
: should be considered, with PD-L12 50%



Summary

« 1L Tx combination
I-O + CTx
. pembrolizumab+pem-cis/carbo
will be a standard of care in non-SQ NSCLC
. atezolizumab+bev+pacl/carbo in non-SQ NSCLC
-O + I-O
. nivolumab+ipilimumab

 Unresectable stage lll, after CCRT
. durvalumab may be an effective consolidation Tx



