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CheckMate 032: Nivolumab % Ipilimumab in Advanced SCLC

0S (%)

OS - Non-Randomized Cohort

Events/number Median OS, Minimum follow-
istrat risk months (95% CI) up,? months
—&=— Nivolumab 82/98 4.1 (3.0, 6.8) 19.6
—&—  Nivolumab + Ipilimumab 47/61 7.8 (3.6,14.2) 20.2

1-yr OS = 40%

1-yr OS = 27%

2-yr OS = 14%

Number of patients at risk
Nivolumab 98
Nivolumab + Ipilimumab 61

3 6 9 12 15 18 21 24 27 30 33 36 39
Time (months)
56 39 35 26 21 17 12 7 7 6 4 4 0
43 33 28 24 21 19 16 14 7 3 1 1 0

Hellman MD et al. ASCO 2017

aBetween first dose and database lock; follow-up shorter for patients who died Kk



CheckMate 032: Nivolumab * Ipilimumab in Advanced SCLC
3-month PFS2 and OS Rates

@ Nivo non-randomized cohort

M Nivo randomized cohort M Nivo + ipi randomized cohort
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Randomized Non-randomized
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147 95
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cohort

Minimum follow-up time was 12 weeks at the time of database lock

Error bars indicate 95% Cls; 2Per BICR; PFS = progression-free survival

Nivo + ipi non-randomized cohort

98 61

Non-randomized
cohort

Hellman MD et al. ASCO 2017
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A Progression-free Survival

Hazard ratio for disease progression or death,
0.58 (97.5% Cl, 0.41-0.81)

3 100""13\ P<0.001
h.- 90 .r;\"'ﬁ
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@ _ 704 Y
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?Tv b ¢ Nivolumab+
a2z 01 143 ipilimumab
£ 40- A B oo i
23 A ! a i
30 30 \ :
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5 20+ w113 Chemotherapy
= 10 bl
6-0 | ol
c 1 I I i | | | |
0 3 ] 9 12 15 18 21 24
Months
No. at Risk
Nivolumab + 139 &5 66 55 36 24 11 3 0
ipilimumab

Chemotherapy 160 103 51 17 7 6 4 0 0

B Duration of Response

Median Duration
(95% Cl)
= 100—— mo
S 90- ) Nivolumab+Ipilimumab NR (12.2-NR)
g 4 5.4 (4.2-6.9
g 204 Chemotherapy ( )
a 70 168 Nivolumab-+ipilimumab
) 1 i
[+4 60 l S
o I
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£ 20 125
2 10- i
[ I
o e T T T I[ T T 1
0 3 6 9 12 15 18 21
Months
No. at Risk
Nivolumab + 63 56 46 32 22 10 5 0
ipilimumab
Chemotherapy 43 32 15 5 2 2 1 0
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Figure S7. Treatment-Related Select Adverse Events® by Category With Nivolumab Plus Ipilimumab
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Figure S6. Progression-free Survival With Nivolumab Plus Ipilimumab Versus Nivolumab

Monotherapy and Chemotherapy® in Patients With TMB >10 Mutations/Mb and >1%

40 Nivolumab + ipilimumab (n = 576) 40 - Nivolumab (n = 391) Tumor PD-L1 Expression
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“Select adverse events are those with potential immunologic etiology that require frequent monitoring/intervention

Presented by: Edward B. Garon; David Geffen School of Medicine at UCLA; USA
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CheckMate 012: Study Design (A-D) &3

Key eligibility criteria
« Stage llIB or IV NSCLC

« Chemotherapy-naive HOILTER S 07 £ )y 1 G Continue nivolumab monotherapy

* Prior EG_FR T_KI thera_-py Histology-based platinum-doublet chemotherapy until disease progress_log or
allowed in patients with EGFR (four 21-day cycles)? unacceptable toxicity
mutations

N =56

Primary objective: safety and tolerability
Secondary objectives: ORR and PFS rate at 24 weeks
Exploratory objective: OS

* Results based on a minimum survival follow-up of ~27 months were previously reported!-€
« This update is based on a minimum survival follow-up of ~45 months¢

alncludes 15 patients treated with nivolumab 10 mg/kg + pemetrexed 500 mg/m? and cisplatin 75 mg/m2on day 1 of each cycle, 15 patients treated with nivolumab 10 mg/kg
+ paclitaxel 200 mg/m2 and carboplatin (AUC 6) on day 1 of each cycle, 14 patients treated with nivolumab 5 mg/kg + paclitaxel 200 mg/m2 and carboplatin (AUC 6) on day
of each cycle, and 12 patients treated with nivolumab 10 mg/kg + gemcitabine 1250 mg/m?2 (days 1 and 8 of each cycle) and cisplatin 75 mg/m?2 (day 1 of each cycle);
bPemetrexed maintenance was not allowed; “March 2015 database lock for OS; September 2014 database lock for other endpoints; 9September 2016 database lock.

AUC = area under the curve; NSCLC = non-small cell lung cancer; ORR = objective response rate; OS = overall survival; PFS = progression-free survival

Rizvi NA, et al. J Clin Oncol 2016;34:2969-2979.
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CheckMate-012: 3 Year Estimate of OS:¥

100 -
Median OS,strmo
0
80 1-year OS: 71% (95 & CI)
i All treated patients (N = 56) 19.2 (14.1, 23.8)
1
o 90 |
> I
0 |
O 40 - | 2-year OS: 37%
1 =
: : 3-year OS: 25%?
1 1 '
20 : : :
| 1 1
1 | 1
1 1 1
0 T I T I T ] T T T 1
0 6 12 18 24 30 36 42 48 54 57

Time since first dose (months)
No. of patients at risk
56 54 40 30 20 16 13 9 4 1 0

3-year KM estimates of OS rates by chemotherapy regimen: nivolumab + pemetrexed—cisplatin (non-5Q only), 27%; nivolumab + paclitaxel-carboplatin (any histology), 32%; nivolumab + gemcitabine—cisplatin (5Q only), 8%

aBetween 2 and 3 years, there were 6 deaths due to disease and 1 patient was censored due to loss to follow-up; KM = Kaplan—Meier

Juergens, RA et al. WCLC 2017



Key Eligibility Criteria

* Untreated stage IV
nonsquamous NSCLC

* No sensitizing EGFR or ALK
alteration

N =410

*ECOGPSOoril

* Provision of a sample for
PD-L1 assessment

* No symptomatic brain
metastases

* No pneumonitis requiring

\ 4

R
(2:1)

n

systemic steroids

Stratification Factors

* PD-L1 expression
(TPS2 <1% vs21%)

« Platinum (cisplatin vs
carboplatin)

» Smoking history (never vs
former/current)

Gandhi L, et al. AACR 2018, Abstract CT075.

>

N =206

Pembrolizumab 200 mg +
Pemetrexed 500 mg/m? +
Carboplatin AUC 5 OR
Cisplatin 75 mg/m?2
Q3W for 4 cycles

Placebo (normal saline) +
Pemetrexed 500 mg/m?2 +
Carboplatin AUC 5 OR
Cisplatin 75 mg/m?2
Q3W for 4 cycles

Pembrolizumab
200 mg Q3W

—

Pembrolizumab
200 mg Q3W for up to 31
cycles
+
Peme:rexw...........
500 mg/n? Q3W

Placebo (normal saline)
for up to 31 cycles
+
Pemetrexed
500 mg/m2 Q3W

PDb

B

for up to 35 cycles

aPercentage of tumor cells with membranous PD-L1 staining assessed using PD-L1 IHC 22C3 pharmaDX assay. 2Patients could crossover during the induction or maintenance phases.
To be eligible for crossover, PD must have been verified by blinded, independent central radiologic review and all safety criteria had to be met.




KEYNOTE-189: OS and PFS

Overall Survival Progression-free Survival
RECIST v1.1, BICR
1004 100+
90 90
69.2% 34.1%
804 49.4% 804 17.3%
704 704
o 60] S s 604
v 50 a ¥ 50
o
40 & 401
301 Median (95% CI) 301 . Median (95% CI) M
201 NR (NE-NE) 20{ 88mo(76:9.2)
10 11.3 mo (8.7-15.1) 10) 4.9mo (4.7-5.5) 'L""—‘
0 T T T T . . 0 T T T T r J
0 3 6 9 12 15 18 21 0 3 6 9 12 15 18 21
o atrisk Months No.atisk Months
410 377 247 278 163 71 18 [u] 410 322 256 149 60 17 5 o
206 183 149 104 89 25 g [n] 206 141 80 40 16 3 1 o
0,
Events HR (95% CI) o Events HR (95% Cl) P
Pembro/Pem/Plat  31.0% 0.49 <0.00001 Pembro/Pem/Plat  59.5% 0.52 <0.00001
(0.38-0.64) (0.43-0.64)
Pembro/Pem/Plat 52.4% Pembro/Pem/Plat 80.6%

Gandhi L, et al. AACR 2018, Abstract CT075.



KEYNOTE-189: OS by PD-L1 status 3!

&

TPS <1% TPS 1-49% TPS 250%
HR HR HR
Events (95% CI) | Events {95% CI) P2 Events (95% CI) P32
Pembro/Pem/Plat 38.6% 0.59 0.0095 28.9% 0.55 0.0081 25.8% 0.42 0.0001
Placebo/Pem/Plat  55.6%  (0-38-0.92) 48.3%  (0.34-0.90) 51.4%  (0.26-0.68)
100 61.7% oo 73.0%
oo - 52.2% a0 - 481‘.‘-’1\3
80 - 50
70+ 70
60 = 1l &0 -
# = =
o 50 o o 50
© 404 o © 404
30+ 304
20 Median (95% CI) 20 Median (95% CI) 20 -4 Median (95% CI)
i 15.2 mo (12.3-NE) i NR (ME-MNE) i NR (ME-NE)
109 12.0 mo (7.0-NE) 199 12.9 mo (8.7-NE) "9 10.0 mo (7.5-NE)
] T T T T T T a T T T T T T a T T T T T T 1
0 3 a ] 12 15 18 21 i 3 a o 12 15 18 21 0 3 ] a 12 15 18 21
Months Months Months
Ho. at Rlsk Ho. at Rlsk Ho_at Rlak
127 113 b4 70 42 20 1 128 110 1bE 84 52 21 132 122 114 =1 5E 25 -] o
E3 54 45 32 21 E 1 a EEB 54 47 32 17 5 2 a 70 64 50 35 15 13 4 1]

Gandhi L, et al. AACR 2018, Abstract CT075.



Induction therapy

Chemotherapy—naive\ Arm APPpa
patients with Stage IV Azl

non-squamous NSCLC + carboplatin or cisplatin
without EGFR or ALK + pemetrexed
genetic alteration

4 or 6 cycles
Stratification factors: -
« Sex
« Smoking status A
« ECOG PS Carboplatin or cisplatin

+ pemetrexed
4 or 6 cycles

» Chemotherapy regimen

N =578

» Co-primary endpoints: INV-assessed PFS and OS

« Secondary endpoints: INV-assessed ORR and DOR, PRO and safety measures

+ Exploratory analyses: clinical and biomarker subgroup analyses
Biomarker-evaluable tissue not mandatory for enrolment (was available from 60% of patients)

DOR, duration of response; INV, investigator; R, randomization; ORR, objective response rate; OS, overall survival; PD, progressive disease,
PFS, progression-free survival; PRO, patient-reported outcomes. 2 Atezolizumab: 1200 mg IV q3w; Carboplatin: AUC 6 mg/mL/min IV q3w; Cisplatin:

75 mg/m? IV q3w; Pemetrexed: 500 mg/m? IV g3w. NCT02657434. Data cutoff: May 22, 2018

Maintenance therapy

Atezolizumab?2
+

pemetrexed?

Pemetrexed?

Papadimitrakopoulou, VA et al. WCLC 2018  IMpower132: Efficacy & Safety

Maintenance
Treatment until
PD by RECIST
vl1.1l
or loss of
clinical benefit

4 )

Survival follow-up
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IMpower 132: OS (interim) and PFS &%

100 HR: 0.81 (95% CI: 0.64, 1.03)
90 - P =0.0797
so Minimum follow-up: 11.7 mo
. Median follow-up: 14.8 mo
= 704
£ 60
S so0 =B
w .
T 40
S 30 %rk
<]
20 -
10— 13.6 mo 18.1 mo
o (95% CI: 11 .4, 15.5) (95% Cl: 13.0, NE)

T T T T T T T T T T T T T T T T T T T T T T T
o 1 2 3 a 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
No. at Risk Time (months)
APP 292 284 273 258 252 239 228 212 202 194 187 179 168 140 107 79 62 48 32 23 10 7
PP 286 278 265 246 233 219 210 193 179 166 163 151 147 126 92 58 43 30 22 15 8 4 2 1

-

1004 HR 0.60 (95% CI: 0.49, 0.72)
__ oo P < 0.0001
2 g0 Minimum follow-up, 11.7 mo
= Median follow-up, 14.8 mo
= 70—
=
@ 60
& =0
-
S 40
B
£ 304
g 204
o
10 — 5.2 mo 7.6 mo
(95% Cl: 4.3, 5.6) (95% CI: 6.6, 8.5)
o T T T T T T T T T T T T T T T T T T T T T T T T
o 1 2 3 4 5 6 7 8 © 10 11 12 13 14 15 16 17 18 19 20 21 22 23
No. at Risk Time (months)

APP 292 280 260 231 224 191 169 149 140 120 110 109 88 74 48 43 31 26 11 10 2 2
PP 286 273 236 195 178 142 115 98 87 72 59 53 44 39 15 11 =] 6 3 3

Papadimitrakopoulou, VA et al. WCLC 2018
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IMpower 132: PFS by PD-L1 status £

PD-L1 Negative PD-L1 Low PD-L1 High

TCO and ICO TC172 orIC1/2 TC3oriC3
O ~+ A= == APP(N=63) ] ~}= APP(n=25)
M = P75 L == FP(=Ty e = PP(1=20)
i i M
® \\w\‘ . T
- iy ™
B ol 1 E bl % e ]_L‘_“
\_l-l—-‘ 10 1
wolwed 0 hradesane A vl

Papadimitrakopoulou, VA et al. WCLC 2018



IMpower 150: Study Design

Maintenance therapy
(no crossover permitted)
Arm A

Atezolizumabt + Carboplatinc
+ Paclitaxel™
4 or 6 cycles

Stage IV or recurrent metastatic
nonsquamous NSCLC

Atezolizumabt =»

chemotherapy-naive® =
Tumor tissue available for Arm B 2
biomarker testing m ; 2
Any PD-L1 IHC status > R Atezolizumabt + Carboplatin* AtezollgumabT§+ - 2
Stratification factors: i + PaclitaxelT+ Bevacizumab® sevacizumad ©
. Sex ' 4 or 6 cycles g
« PD-L1 IHC expression @
« Liver metastases Arm_Ct(contrpl) ;

N = 1202 Carb°§:\tl'gci;u'?§gt§axe' * —  Bevacizumab$ —

4 or 6 cycles

The principal question is to assess whether the addition of Atezolizumab to Arm C provides
clinical benefit
*Patients with a sensitizing EGFR mutation or ALK translocation must have disease progression or intolerance of treatment with one or more approved targeted therapies. TAtezolizumab: 1200 mg IV every 3 weeks.

fCarboplatin: AUC 6 IV every 3 weeks. TPaclitaxel: 200 mg/m? IV every 3 weeks. §Bevacizumab: 15 mg/kg IV every 3 weeks.
IHC, immunohistochemistry; PD, progressive disease; RECIST, Response Evaluation Criteria In Solid Tumors h
L G

Socinski MA, et al. ASCO 2018, Abstract 9002.



IMpower 150: OS in WT population &3

= 1001 ARM A:itdatezo  ARM C:ikibev
s Landmark OS, % +CP +CP
[
2 701 12-month 65% 61%
Z &0
A =g 18-month 51% 41%
g ‘3"8: 24-month 39% 34%
3 2o

10 Median, 14.7 mo Median, 19.4 mo HR?, 088

(95% ClI: 13.3, 16.9) (95% CI: 15.7, 21.3)
O T R R S S S S e S B e SRS IS L. (95% CI: 0.72, 1.08
01234567 8 9101112131415161718192021 222324252627 282930313233 34 P =0.2041
No. at Risk Time (months) Median follow-up: ~20 mo

Atezo+CP 349 339 331 319 307 294 284 266 255 244 234 227 221 203 180 153 131 115100 91 77 60 46 33 23 18 9 5 3
Bev+CP 337 326 315 308 287 280 268 255 247 233 216 203 196 174 152 129 115101 87 77 66 56 40 32 29 22 13 6 3 1 1 1 1

100 1
X 90 1
= 80 1
S 0 A ARM B .LS_E_PJateZO ARM C.LS_E_PJbeV
, 70

S 60 ] Landmark OS, %  + bev + CP +CP
2] 50
= .0 1 12-month 67% 61%
©
g 30 18-month 53% 41%

20
© 10 Median, 14.7 mo Median, 19.2 mo 24-month 43% 34%

i (95% CI: 13.3, 16.9) (95% CI: 17.0, 23.8)
10 TP e e S B s B B e s s s s L e
01234567 8 9101112131415161718192021 222324252627 282930313233 34
Time (months)
No. at Risk HR?, 0.78
Atezo+Bev+CP 359 339 328 323 314 310 296 284 273 264 256 250 235 218 188 167 147 133 119103 84 66 57 41 34 28 16 9 2 2 2 (95% Cl: 064’ 0.96
Bev+CP 337 326 315 308 287 280 268 255 247 233 216 203 196 174 152 129 115 101 87 77 66 56 40 32 29 22 13 6 3 1 1 1 1 P =0.0164
Median follow-up: ~ 20 mo ! -
Atezo, Atezolizumab; Bev, Bevacizumab; CP, Carboplatin+ Paclitaxel; WT, wild type L {

Socmskl M etal. ASCO Annual Meetlng 2018, Abstract 9002;



IMpower 150: OS by PD-L1 status &3

Overall Survival, %

PD-L1-Negative
TCO and ICO

100

90|

80

70

60|

50]

40|

30|

20

10

HRe, 0.82
(95% ClI: 0.62, 1.08)

14.1 mo

17.1 mo

0 2 46 810121416182022 242628303234
Time (months)

No. at Risk

Atezo+Bev+CP 167 157 145 135 125 115103 82 61 50 29 17 8 4

Bev+CP 172 160 145 134 123 115106 79 54 39 29 17 10 6 1 1 1

Overall Survival (%)

PD-L1-Low
TC1/2 or IC1/2

100

80] HR®, 0.80
» (95% CI: 0.55, 1.15)

60|

40]
30|
20|

10

16.4 mo

120.3 mo

02 46 810121416182022 242628303234

Time (months)
No. at Risk

Atezo+Bev+CP 121 107 105 100 93 87 79 63 52 39 32 23 11 6

Bev+CP 105100 91 86 78 68 60 46 39 30 23 13 10 1 1

Atezo, Atezolizumab; Bev, Bevacizumab; CP, Carboplatin+ Paclitaxel; TC, tumour cell; IC, immune cell

Socmskl M et al. ASCO Annual Meetlng 2018 Abstract 9002;

PD-L1-High
TC3oriIC3

100" 1

90 ‘L":\—
80! ) HR®, 0.70
-1 (95% CI: 0.43, 1.13)
| .

70 |I

60 L Atezo+Bev+CP

[0

40

Overall Survival, %

30°

20' Bev+CP

0 | —
o 15 0 mo .25 2 mo

0 2 4 6 8 10121416182022 242628303234
Time (months)

No. at Risk
Atezo+Bev+CP 71 64 64 61 56 54 53 43 34 30 23 17 15 6 2 2

Bev+CP 65 60 56 53 50 36 33 28 23 19 14 10 9 6 1
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IMpower 150: EGFR/ALK mutations 3!

Arm B vs Arm C Arm Avs Arm C
1001 1
o0 ——Atezo+Bev+CP ——Atezo+CP
—+—Bev+CP 90 —+—Bev+CP

801 80
S 70 g 70
S T
é 60 HR¢, 0.54 ; 60 HR¢, 0.82
S 5 (95% CI: 0.29, 1.03) 5 95% CI: 0.49, 1.37)
" ' N 50 h
€ 40 | € 40 e
> : Co
& 30 | 3 30 IR

20 | 20 o

10 10 o

0 17.5 mo| NE 0 17.5mo  [21.2mo
1 1 | | I 1 1 1 I I I 1 | 1 I I T T T T T T T T T T T T T T T T
0 2 4 6 81012141618202224262830 0 2 4 6 81012141618202224262830
No. at risk Time (months) Time (months)
Atezo+Bev+CP41 3937 373532302015119 5 4 2 No. at risk
Atezo+CP53 51 50 48 46 41 37 24222016 138 6 4
Bev+CP63 61574946 393728 24 1712117 2 Bev+CP63 61 57 49 46 39 37 28241712117 2
Atezo, Atezolizumab; Bev, Bevacizumab; CP, Carboplatin+ Paclitaxel. L —

t 9002;




KEYNOTE-407: Study Design

Pembrolizumab 200 mg Q3W +

Key Eligibility Criteria Carboplatin AUC 6 Q3W + Pembrolizumab
« Untreated stage IV NSCLC with Paclitaxel 200 mg/m? Q3W OR  ——> 200 mg Q3W
squamous histology nab-Paclitaxel 100 mg/m? Q1W for up to 31 cycles
«ECOG PSOor1 for 4 cycles (each 3 wk) L T e S TR PR
* Provision of a sample for — R(L:1) '
PD-L1 assessment
 No symptomatic brain metastases Placebo (normal saline) Q3W +
- No pneumonitis requiring Carboplatin AUC 6 Q3W + Placebo (normal saline)
systemic steroids Paclitaxel 200 mg/m2 Q3W OR —» Q3w
nab-Paclitaxel 100 mg/m2 Q1W for up to 31 cycles

for 4 cycles (each 3 wk)

Stratification Factors

. b
* PD-L1 expression (TPS?2 <1% vs 21%) PD
« Choice of taxane (paclitaxel vs nab- End points: Optional Crossover®
paclitaxel) Primary: PFS (RECIST v1.1, BICR) and OS Pembrolizumab
» Geographic region (east Asia vs rest of Secondary: ORR and DOR (RECIST v1.1, sEmamms
world) 200 mg Q3W
BICR), safety
for up to 35 cycles
BICR, blinded independent central radiologic review. 3Percentage of tumor cells with membranous PD-L1 staining assessed using the PD-L1 IHC 22C3 pharmDx assay.
bPatients could crossover during combination therapy or monotherapy. To be eligible for crossover, PD must have been verified by BICR and all safety criteria had to be met. h
L r~

Paz-Ares L, et al. ASCO 2018. Abstract 105.



KEYNOTE-407: OS (interim) and PFS &%

Overall Survival

100 A
90 1
80 1
70 4
60
50
40 1

0OS, %

Median (95%)
15.9 mo (13.2-NE)

30 1
501 11.3 mo (9.5-14.8)
10 3)
0 T T T T T T 1
0 3 6 9 12 15 18 21
Months No. at Risk
278 256 188 124 62 17 20
281 246 175 93 45 16 40

Progression-tree Survival

Median (95% CI)

PFS, %
]

20 |
10}

6.4 mo (6.2-8.3)
4.8 mo (4.3-5.7)

0
0 3 6 9 12 15 18 21
Months No. at Risk
278 223 142 57 23 00
281 190 90 26 12 4 00

a.

HR (95%
Events Cl) p
Pembro + o
Chemo 30.6% 0.64 0.0008
Placebo + (0.49-0.85) |
42.7%
Chemo
HR (95%
Events Cl) P
Pembro + o
Chemo o 056 | 20,0001
Placebo + (0.45-0.70)|
70.1%
Chemo

Paz-Ares L, et al. ASCO 2018. Abstract 105.



KEYNOTE-407: OS by PD-L1 status

Pembro + Chemo

TPS <1%
Events _ HR(95% Cl)
30.5%  0.61(0.38-0.98)

Placebo + Chemo 44 4%

100 =
90 -
20+
704
2 60+
b2 50
O 404
30+
204 Median (95% CI) H
15.9 mo (13.1-NE)
104 10.2 mo (8.6-13.8) :
0 | | ] 1 1 | ] | 1
0 3 6 9 12 15 18 21
Months
No. at Risk
99 92 63 32 14 4 1 0O

0S, %

TPS 1-49%
Events HR (95% CI)
30.1% 0,57 (0.36-0.90)
43.3%
100 -
S0 -
80+
70 "
60+
50 F--e- ,
404 :
30-
204 Median(95% Cl) |
14.0 mo (12.8-NE)} ;
104 11.6 mo (8.9-17.2)!
0 1 ] 1 .l - ] 1 1
0 3 6 B 12 15 18 21
Months
No. at Risk
103 95 68 S0 e <] 0
104 90 66 37 21 5 0

a.

£ 9

A&

TPS =250%
Events HR (95% CI1)
31.5% 0.64(0.37-1.10)
41.1%
ae_ RN N
7]
O  40-
304
204 Median (95% CI1)
NR (11.3 mo-NE)
1049 NR (7.4 mo-NE)
0 1 1] 1 | ] 1 |}
0 3 6 9 12 15 18 21
Months
No. at Risk
73 66 53 26 3 0 0
73 60 42 21 o 5 2 0

Paz-Ares L, et al. ASCO 2018. Abstract 105.



IMpower 131: Study Design

(no crossover permitted)

N

tage IV squamous " Alrﬁb\ .
NSCLC ezolizumab + - .
. Carboplatin + Paclitaxel > Atezolizumab 5 Until PD
» Chemotherapy naive RECIST
4 or 6 cycles per Q
« ECOGPSOor1 V11l >
- Any PD-L1 IHC status - Arm B Y\ : 2
o Atezolizumab + or I_ogs of o
Stratification factors: |, R Carboplatin + » Atezolizumab clinical e
« Sex 1:1:1 Nab-Paclitaxel benefit T
* PD-L1 IHC expression 4 or 6 cycles >
* Liver metastases Mot e \_ Y, g
_ Carboplatin + Best Supportive 4 ] )]
\ N =1021 / Nab-Paclitaxel Care T Until PD
4 or 6 cycles per RECIST
vlii
Co-primary endpoints Secondary endpoints \. J

* Investigator-assessed PFS per RECIST v1.1 (ITT)
e OS(ITT)

* PFS and OS in PD-L1 subgroups
* ORR, DOR,; safety

Atezolizumab 1200 mg IV q3w; carboplatin AUC 6 IV q3w; nab-paclitaxel 200 mg/m? IV qw; paclitaxel 200 mg/m? IV gq3w.
a Patients with a sensitising EGFR mutation or ALK translocation must have disease progression or intolerance to treatment with > 1 approved targeted
therapies. Testing for EGFR mutation or ALK translocation was not mandatory.? PD-L1 expression was evaluated using the VENTANA SP142 IHC assay.

Jotte, R. et al ASCO Annual Meeting 2018




IMpower 131: OS (interim) and PFS &%

Overall Survival (interim)

o Arm B: Arm C:
€ » Atezo + CnP CnP
£ Median OS 14.0 13.9
2 24-month OS (95% Cl), mo | (12.0,17.0) | (12.3, 16.4)
g 31.9%

& = —1 HRa (95% Cl) 0.96 (078, 1.18)

24.1% P value 0.6931

o +

No. at risk Time (months)
Progressmn Tree bUFVIVal
100 4 Arm B: Arm C:
£ o0 Atezo + CnP CcnP
S 80+ .
g 704 Median PFS 6.3 56
s (95% Cl). mo (57 71) (55,57)
% o] 12-month PFS S HR= (95% CI) 0.71 (0.60, 0.85)
o 4 % inimum foflow-up, 9.0 mo
s Zg_ 24.7% Median fof!ow—up:u17,1 mo P\"ﬂlue 00001
& 10
o od
G 1 2 3 4 5 8 7 8 & 101 121314 15 16 17 18 19 20 21 22 23 24 25 26 27 23 20 0
No. at risk Time (mcnths)
B o 540322 270 14 227 183 128 68 76 57 40 40 2 2 21 1 12 12 A M € & 4 4 3 3 2 2 2 1 h L@

Jotte, R. et al ASCO Annual Meeting 2018




Overall Survival (%)

IMpower 131: OS by PD-L1 status !

PD-L1 Negative /
TCO and ICO

1 —— Atezo + CnP (n = 160) 0 1
80 o
N —— CnP (n=171) .
. &
. =
& 4 |E
s
= 4 =
] w
! 3
2 4 )
N

T T T T T T T T T T T T T T
D r d L] ] w g kL] 18 1 k! T M X m N X3

Time (months)

/,_. 3

0 2

PD-L1 Low \

TC1/2 or IC1/2

== CnPn=121)

4 B B i 12 W4 % #® XN 2

Time (manths)

—— Atezo+ CnP(n=129)

Jotte, R. et al ASCO Annual Meeting 2018

Dverall Survival (5%)

PD-L1 High
TC3oriC3

—— Atezo + CnP (n =53)
) == CnP (n=48)
= J -|L

4 & B W 1T W W @ N 2 M X 3

Time {munﬁls]- -




N =1189

Key eligibility criteria

« Stage IV or recurrent NSCLC

« No prior systemic therapy

+ No known sensitizing
EGFRIALK alterations

« ECOG PS 0-1

Stratified by SQ vs NSQ N = 550

<1% PD-L1

expression®

l—»

Nivolumab 3 mg/kg Q2W
Ipilimumab 1 mg/kg Q6W
n=187

Histology-based chemotherapy?
n=186

Nivolumab 360 mg Q3W +

histology-based chemotherapy?
n=177

Secondary endpoint: Nivolumab +

chemotherapy vs chemotherapy

* PFSCin patients with <1% tumor
PD-L1 expression

+ Co-primary endpoints: OS in PD-L1-selected populations and PFS¢© in TMB-selected populations treated with nivolumab + ipilimumab

vs chemotherapy

aNSQ: pemetrexed + cisplatin or carboplatin, Q3W for <4 cycles, with optional pemetrexed maintenance following chemotherapy or nivolumab + pemetrexed ' ' ‘ L ~

Borghaei, H. et al ASCO Annual Meeting 2018

maintenance following nivolumab + chemotherapy; SQ: gemcitabine + cisplatin, or gemcitabine + carboplatin, Q3W for <4 cycles; ®One patient was randomized with N




a.

CheckMate 227: PFS in PD-L1 neg &3

All Randomized Patients (Squamous and Non-squamous)

100 §
Nivo + chemo Chemo
(n=177) (n = 186)
80 A Median PFS .2 mo 56 4.7
HR 0.74
T (95% CI) (0.58, 0.94)
= 97
w A
LL
0. 40 -
20 T 1
,‘."'..; ;
. N = or | @ Nivolumab + chemotherapy
1-y PFS =14% ! & Chemotherapy
O I 1 I 1 1 1 1
0 3 6 9 12 15 18 21
Months
No. at risk
Nivo + chemo 177 134 72 48 31 13 2 0
Chemo 186 121 56 22 11 6 3 0
a95% CI: nivo + chemo (4.6, 6.7 mo), chemo (4.3, 5.6 mo); In the nivo + ipi arm (n = 187), median (95% CI) PFS was 4.4 (3.1, 6.0), 1-y PFS was 29%, “ L,

Borghaei, H. et al ASCO Annual Meeting 2018 018



a.

CheckMate 227: PFSin PD-L1 neg by TMB &3,

TMB 210 mut/Mb and <1% Tumor PD-L1 Expression TMB <10 mut/Mb and <1% Tumor PD-L1 Expression
Nivo + chemo Chemo Nivo + chemo Chemo
(n =43) (n = 48) (n=54) (n = 59)
100 Median PFS, mo 6.2 53 100 Median PFS,> mo 47 47
] HR 0.56 ] HR 0.87
80 1 (95% ClI) (0.35, 0.91) 801 (95% CI) (0.57, 1.33)
—_ ] ]
o
= 60 60
E ] J
oo 40 e 40 1
1 1y Prs=2r% Nivolumab + y 1y PR = 18:/0 Nivolumab +
20 - ! chemotherapy 20 - 1-y PFS =16% chemotherapy
- 0,
| N :1-y PFS =8% ch i Chemotherapy
0 ! | emotherapy 0 ! —
0 3 6 9 12 15 18 21 0 3 6 9 12 15 18 21
Months Months
No. at risk No. at risk
Nivo + chemo 43 36 21 14 9 5 2 0 Nivo + chemo 54 38 19 13 6 3 0
Chemo 48 30 16 4 1 1 1 0 Chemo 59 39 16 6 6 3 1 0

« TMB =210 mut/Mb: ORR was 60.5% with nivo + chemo and 20.8% with chemo
* TMB <10 mut/Mb: ORR was 27.8% with nivo + chemo and 22.0% with chemo

a95% CI: nivo + chemo (4.3, 9.1 mo), chemo (4.0, 6.8 mo); "95% CI: nivo + chemo (4.2, 6.9 mo), chemo (3.9, 6.2 mo)

Borghaei, H. et al ASCO Annual Meeting 2018



Bt % Tumoasr Sheiskage from Foseline

N i Pemecressd amd Chpladin
i B i Peasslreced] amd Caresplatin

Above: Pem-Platinum cohorts (n=33 evaluable)
Right: Gem-Platinum cohorts (n=6 evaluable)

N 5 CremceEabine amd CEplatin
T Gemebabine and Carboplatin

Hao, D, Juergens, RA etal. WCLC 2017



Conclusions

PD-(L)1 inhibitors plus chemotherapy offer additive benefits when
combined with chemotherapy

The durability of the benefit is yet to be defined and requires further long
term follow up

The side effect profile is manageable with no obvious amplification or
suppression of 10 or chemotherapy classic toxicities

The influence of PD-L1 tumour status on PFS and OS is still an open
guestion with discrepant results between trials

Better biomarkers are needed to help identify which patients would
benefit from the combination of chemotherapy and immune checkpoint
inhibitors

Rosalyn Juergens, MD PhD; McMaster University, Hamilton, ON Canada
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Why combining 10 and RT in the advanced NSCLC setting?

#WCLC2018

Poor survival <5% for stage IlIB/IV disease

IO SOC in first and second-line treatment for advanced NSCLC

RT induces immunomodulatory effects in the local tumour microenvironment,

o Some (but limited) clinical evidence that RT not only provides local tumour control, but
also influences systemic control

0 Supporting a synergistic combination approach with 10 to improve systemic control
Potential for RT to overcome resistance to immune checkpoint blockade
—>making tumours ‘sensitive again’ to 10

w4
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Immunogenic effects of radiotherapy

NK cells exerts ICD and DAMP release
antitumour o
BT,

cytotoxicity. \ P =
% & 1
‘ )

RT enhances immune recognition of tumour

e ety S "
® ) ; .
conammansy ] . * Promotes the release of tumour neoantigens
Tmics + Enhances MHC class | expression
® rene (R « Upregulates chemokines & cell-adhesion
° - ¥ 74 molecules

* Promotes dentritic cell activation
* Promotes antigen processing/ presentation
* Promotes priming of CD8+ T-cells

Activated CD8' T cell
exerts antitumour
cytotoxicity

In theory, this should lead to an abscopal effect h
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All tumour sites

However.... iImmunosuppression dominates... including micrometastasis

A

1.Immunogenic cell death 2. Inflammatory cytokine response

Primary lesion and nodes

ATP -
Calreticulin -

Recruitment & maturation of DC
Engulfment of tumour AGs by DC

+ Concurrent chemotherapy
—>abscopal effect is rare

L
HMGB1 R A Y '
-
TR S

Cross-priming of cytotoxic CD8 T cells

T 1 Target cell lysis
1 Lymphocyte motility
1 TCR signalling

Homing of T cells




=
g
F
=

I A SL : Q l IASLC 19th World Conference on Lung Cancer
- ¥ Q“‘

&

September 23-26, 2018 Toronto, Canada

The abscopal effect

Adenocarcinoma 26 Gy Pre RT

INTERNATIONAL ASSOCIATION FOR THE STUDY OF LUNG CANCER #WCLC2018

Post RT

G e _
» Lung lesion

Adrenal lesion

< Bony lesion

Does the combination of RT/IO provide
an opportunity to boost abscopal response rates? h L@

Siva et al Cancer Letters 2015
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Abscopal effect of RT and 10 - Clinical data

IASLC 19th World Conference on Lung Cancer
Qj September 23-26,2018 Toronto, Canada

WCLC2018.IASLC.ORG

#WCLC2018

Non-
T t t Ti il
Pub. 5 . Primary Treatment of RT treated reatmen irradiated e unt PFS after
Age Histology N ) ) + RT Dose / abscopal
Year = site primary sites _ abscopal response®
fractions i response
regression
BCG-
Ad i- S lawi- -
2014 Mo 74 snoecard Lung Resection urm:;“ vaccine Lung M+ & m 47 m
noma cular 58 Gy/29x
Ad . Ioili b Liver M+ f
enocarci- ilimuma
2013 M B4 Lung CT (PD) Hepatic M+ = Bone M+ / 3Im 5m
noma 30 Gy/5x
Lung M+
Wide excision / Ipilimumab ¢ ianeous
2012 M 57 Melanoma Arm axillary Hepatic M+ . 6 m 6 m
dissection 54Gy/3x
2012 M 67 Melanoma Scalp CT (PD) Brain M-+ ;"F;'T'T‘“mab Nodal M+ NR MR
P inal Ipilimumab <. 1cnic M+
2012 F 33 Melanoma Upper back Wide excision n;air—asplna ;F:_'_::r“:_” 4 m 6 m

Reynders et al. Cancer Treat Rev 2015

28,5 Gy/3x
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The promise of SBRT & 10

— Cold tumor
Immunotherapy

b, &

‘Cold’ tumour
refractory to 10

Tumor
antigen

In situ vaccination with SABR to ‘warm’ tumour
and enhance effect of immunotherapy h
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Randomized phase Il study of pembrolizumab after SBRT versus pembrolizumab alone in

patients with advanced non-small cell lung cancer: The PEMBRO-RT study

Study objective: To investigate the efficacy and safety of pembrolizumab after SBRT compared with
pembrolizumab alone in patients with advanced NSCLC

Key patient inclusion criteria
« Advanced NSCLC
« >2L therapy
« Any PD-L1 status
(n=74)

Primary endpoint
. ORR

-y  SBRT to a single tumour site 3x 8 Gy within 7 days
prior to 1st cycle of Pembrolizumab 200 mg q3w
(n=38)
RD

Stratification
Smoking status

Pembrolizumab 200 mg q3w

(n=40)

Secondary endpoints
* PFS, OS, DCR, safety

Theelen W, et al. J Clin Oncol 2018;Abstr 9023
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PFS Pembro + OS Pembro +
SBRT Pembro SBRT Pembro
1.0q 1.0+
Median PFS, 7.1 2.8 Median OS, 19.2 (7.3, 7.6
months (4.5, NA) (1.7, 7.8) months NA) (6, 13.9)
0.8+ 0.84
0.61 (0.35, 1.06) > 0.58 (0.31, 1.1)
> HR (95%ClI) 0=0.08 £ HR (95%ClI) 0=0.1
= Q
'.cEU 0.64 S 06+ Pembro + SBRT
2 o
O [ e e e Q[ e e
S Pembro + SBRT =
o 0.4 > 0.4
L >
o S
0.24 P 0.
0.0- I I 1 1 1 1 1 0-0- I 1 1 1 1 1 1
-0 3 6 9 12 15 18 Y 3 6 9 12 15 18
No. at risk Follow-up time, months No. at risk Follow-up time, months
Pembro + SBRT36 24 18 13 11 10 7 36 31 25 20 16 12
Pembro35 16 10 6 6 6 3 39 29 20 10 9 h v 5




[ASLC

p

K7
Vi

&

1 IASLC 19th World Conference on Lung Cancer

INTERNATIONAL ASSOCIATION FOR THE STUDY OF LUNG CANCER

Best overall response, n (%)
Complete response
Partial response
Stable disease
Progressive disease
ORR at 12 weeks, % (n/N)
Overall*
PD-L1 0%
PD-L1 1-49%
PD-L1 250%

DCR at 12 weeks

& September 23-26,2018 Toronto, Canada
<

WCLC2018.IASLC.ORG

#WCLC2018
Pembrolizumab + SBRT Pembrolizumab
(n=36) (n=36)
3(12) 1(3)
14 (39) 7 (19)
9 (25) 9 (25)
10 (28) 19 (53)
39 (13/36) 21 (7/34)
22 (4/18) 5 (1/22)
38 (3/8) 38 (3/8)
60 (6/10) 75 (3/4)
4 (2 42 (1
64 (23/36) (15/36) 0=0.28

outcomes predominantly in patients with PD-L1 negative tumours

{Conclusion: In patients with advanced NSCLC, SBRT given prior to pembrolizumab may improve ]
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Secondary analysis of KEYNOTE 001

International, multicentre, phase 1 trial of single agent pembrolizumab
In patients with progressive locally advanced or metastatic NSCLC

Pembrolizumab IV at dose of 2mg/kg or 10mg/kg every 3 weeks or
10mg/kg every 2 weeks until disease progression/death/withdrawal of
study

Assessed patients treated on KEYNOTE-001 trial at a single institution

Primary objective- to determine whether previous radiotherapy
affected PFS, OS and pulmonary toxicity
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Secondary analysis of KEYNOTE 001

« 98 patients were enrolled, one was lost to follow up

g

%,

p UL
4

[ASLC

« 42 (43%) of 97 patients have previous RT for treatment of NSCLC before first cycle
of pembroluzimab

« 38 (39%) received extracranial RT

* PFS with pembrolizumab was significantly longer in patients who received any RT than
without; 4.4 months vs. 2.1 months (HR 0.56, p=0.019)

« OS was also significantly longer in previous RT arm 10.7 months vs. 5.3 months (HR 0.58,
p=0.026)

« OS in patients who previously received extracranial RT compared to those without; 11.6
months vs 5.3 months (HR 0.59, p=0.034)
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What is the optimal RT schedule to elicit an immune response?
Dose per fraction? Conventional Fractionation

. Immunogenic cell death may be increased with dose VLU LRLLL LB LLLLL LLLLD LML
higher than 2 Gy?

\
. Preclinical studies suggest 8-12 Gy may be optimal? %\ﬁ‘
Number of fractions? SBRT Fractionation
. Multiple may be better than single?
. Clinical abscopal effects mainly observed following 11111
3-5 fractions
\
. Protracted RT courses may induce more —\:{E\é :

lymphopenia?

Frequency of fractions? Weekly Fractionation
* Is daily or alternate day or weekly fractionation l l l l l l )

optimal? gg&\i* -n

N\ >
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What is the optimal sequencing of RT & IO to elicit an immune response?

Preclinical evidence: concurrent (Dovedi et al Cancer Res 2014)
Sequential / Concurrent ?

. Abscopal responses occur when RT given concurrently with or following 10?
. RT with first 10 cycle vs later 10 cycle? ]
ConcurrentRT + anti-PD-L1
is superiorto sequentialthera
Concurrent . hp L E o
Moo——tnr =W [ [
\ T Limmmommmn. Swmmems

Sequential
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What is the optimal RT target to improve outcomes?

Radiotherapy target site?

. Primary vs metastases — Clonal vs sub-clonal neo-
antigens?

. Single vs multiple targets?

Radiotherapy target coverage?
. Is it necessary to treat the whole of a
lesion?

Radiotherapy field size?
. Large RT volumes may cover more lymphoid tissue &

induce more lymphopenia ., 2 N «  Lymph Node
. Circulating lymphocytes highly sensitive to RT e & @ Tumour Cell
(D90 = 0.5 Gy) "“ ’ ® [ymphocyte

“ % ¥ Blood Vessel
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How do we select the patients who will

benefit from addition of RT to 10?

- Overall tumour burden? Marker Selection
' Tumour m v\
*  Prior treatment? » IHC ., — RT IO
" ®
« Initial response to IO alone? S~ ou -
- microbiome —
— " -
* Imaging biomarkers? iii Serum
markers > = & I_.... SOC
«  Gut biomarkers e.g. Microbiome? _ _ —
* Neoantigens mp R

« Blood biomarkers e.g. Myelosuppression / neutrophil to lymphocyte ratio?

« Tissue biomarkers e.g. PDL1 / Mutational burden / Neoantigen load / TILsS? h
CL@

Wang et al . Front Pharm 2018
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Ongoing clinical trials
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Palliative thoracic RT with 10
PEAR: Pembrolizumab and Palliative RT for Advanced NSCLC Royal Marsden

: . - NCT03245177
Primary endpoint: Toxicity

Target 21 patients

10 RTIO Pembrolizumab Q
|\
, Y

I

=

Cohort 1 '\1
-
20 Gy 5 # BT T T T T T T T ITTTTTTTITITIT] m‘/f \
e

} 1
IO RTIO Pembrolizumab f
l 1
Cohort 2 ¢

\
o

]

36 Gy 12 #
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IO RT in Oligo-Metastatic Disease
NCT03275597
Phase Ib Wisconsin
Primary endpoint: Toxicity
Target 21 patients @

@
,-.’*J’H o

SBRT Durvalumab & Tremelimumab

J L |
30-50 Gy in 5# over 2w ”!I g'r::l - 'Q\:”‘. !

up to 6 sites of disease 1
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SBRT with 10 in Poly-Metastatic Disease

Strategy: To achieve ‘in-situ vaccine’ for minimal toxicity & immune suppression?

COSINR: Metastatic NSCLC NCT03223155
Primary endpoint: Safety

. Chicago
Target 80 patients

. SBRT 2-4 sites
Sequential

IO starting 1-7 days later

k

SBRT 2-4 sites
R

Concurrent \
A

N2 IO starting 1-14 days prior
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SBRT with 10 in Oligo & Poly-Metastatic Disease

LONESTAR: Oligo-metastatic & Metastatic NSCLC

T

Primary endpoint: OS ([ “Tmene. | NCT03391869

q 6w

. : MDACC
Target 270 patients Nivolumab _...-
N=108 ris

Q2w

Eligibility: \

- Stage IV NSCLC ————————— '\_{up 1o 2 g-rs]__/
- Immunotherapy naive [ Ipilimumab
-  EGFR and ALK wild type 1 mg/Kg.
- Must have tissue available q 6w Co-Primary Endpoints:
+ MNon-Progressive 1 - 0% in the overall population

Stratification: MNivoelumakb Dlsease 2 - 05 in the oligometastatic
- Histology: SCC ws. non- 3 mg/Kg. BRANDOMMIZATION subgroup {if no significant

SCC q2w difference in full study population)
- Number of metastasis:

oligo vs. poly L 12 weeks
- Prior therapy: naive vs. Ipilmumah

lesions at physician q2w
'-. dlscmtmn

\ chemo —/ 1 mg/Kg.
.h] <3 Ieuons LCT q 6w
N_108 to all lesions
- B)If = 3 lesions, LCT lelumah r
to number of 3 mgfKg,

_fup to 2 yrs)
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Trials of immune checkpoint inhibitors & SBRT in advanced NSCLC

NCT

NCT02239900
NCT02608385
NCT02400814
NCT02444741
NCT02407171

NCT02492568

10

Ipilumumab
Pembrolizumab
Atezolizumab
Pembrolizumab
Pembrolizumab

Pembrolizumab

Ko et al. Clinical Ca Res 2018

Radiotherapy

SBRT 50 Gy 4# 1-4 lesions cycle 1 vs 3
SBRT 3-5# varied total dose depending on site
SBRT 50 Gy 5# pre vs cycle 1 vs cycle 3
SBRT 50 Gy 4# vs wide field RT 45 Gy 15# cycle 1 vs 3
SBRT 1-5# (8 Gy 1#, 30 Gy 5#, 30 Gy 3#)

SBRT 24 Gy 3# pre vs Pembrolizumab alone

Trial

phase
Phase I/ll

Phase |
Phase |
Phase I/l
Phase /1l

Phase Il

Institution

MDACC
Chicago
California
MDACC

Yale

NKI

e
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an we pe more etricient witn tria esign ?
Umbrella Trial Design Platform (Umbrella) Trial Design Platform Trial Design
9 o o b4
4 |y - o | m %] e
| - single Treatment SR - | Z]| Zleas J|ane
S ) ala| a =]
= Multiple Subgroups of Type 1
Type 1 interest Type 1
Type 2 — Severity of disease T"'p: 2
= Genetic markers : * Master Protocal
Type 3 — Demaographic covariates + Multiple treatments
- - Type N
- : - = Can adaptively add/drop treatments
L -
Type N = '
- - - . “ ‘ ’—/
Sawville. Clinical trials 2016
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TAKE HOME MESSAGES

! 4 Take home
nessase

 RT in combination with 10 is a promising strategy in cancer treatment
* Number of RT-10 clinical trials is rapidly increasing

« However optimal partnering with 10s to maximise this effect is unclear
* Questions remains to be answered:

« Optimal dose and fractionation to ensure adequate priming for 1O
» Sequencing of therapies
« The extent of tumour that should be irradiated while minimizing local toxicity

» Best trial endpoints to use (e.g. 2IRECIST and duration of repsonse vs. PFS/RECIST criteria)

»




Tumors with High Mutation Burden are
Rational Target for 10 Therapy

Tumor cells with
high TMB...1:2

...which can lead to high
tumor immunogenicity and
increased T-cell reactivity
and anti-tumor response?s

...may have high
neoantigen load...2

DNA damage repair
MSH2, MLH1, MSH6, PMS2
mutation

DNA replication
POLD1, POLE mutation,
TP53 loss

uv
. tobacco

Tumor cell

Schumacher TN et al Science 2015;348:69-74
Kim JM et al Ann Oncol 2016:1492-1504
Liontos M et al Ann Tran £/ med 2016:264
Sharma P et al Science 2015:56-61
Giannakis M et al Cell Rep 2016:857-865
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Survival, %

Proportion Surviving

Melanoma (Anti-CTLA-4)

00— 1

— >100 mutations
80— <100 mutations
60+
40

P=.041
204
0

T T T T ]
0 20 40 60 80 100
Time, mo
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No association between TMB and PDL1 expression
CheckMate 026 TMB Analysis: Nivolumab in First-line NSCLC
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* There was no association between TMB and PD-L1 expression in patients with 21% PD-L1 tumor expression

2All patients had 21% PD-L1 tumor expression Carbone DP et al NEJM 2017;376:2415-26
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TMB and PDL1 Expression Identify Distinct and
Independent Populations of NSCLC

58% all randomized patients (n=1004) had TMB-evaluable samples
Among them, 44% of patients have > 10 mut/Mb

TMB and tumor PD-L1 expression?

L
.
L
-~
LT
-
-

40 60
PD-L1 expression (%)

100

Tumor PD-L1 expression

TMB 210 mut/Mb®

TMB <10 mut/Mb®

:Symbols (dots) in the scatterplot may represent multiple data points, especially for patients with <1% tumor PD-L1 expression. The black line shows the relationship between TMB and PD-L1
axpression as described by a linear regression model; %Amona patients in the nivolumab +ipilimumab and chemotherapy arms; TMB 210 mut/Mb, n = 299; TMB <10 mut/Mb, n = 380
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CheckMate 227: Nivo + Ipi in 1L NSCLC With High TMB (210 mut/Mb)

PFS in All Randomized vs TMB-Evaluable Patients

All randomized patients?

Patients with evaluable TMB?

100 # Nivo +ipi Chemo 100 f, Nivo + ipi Chemo
(n=583) (n=583) (n=330) (n=349)
80 1 HR(95%Cl)  0.83(0.72,096) gQ HR(95%Cl)  0.82(0.68, 0.99)
3 601 60
(%)
& 40 1 Nivolumab + 40 Nivolumab +
i ipilimumab ipilimumab
20 E 201 )l 000 W e
: # Chemotherapy 1-yPFS=15% s Chemotherapy
0 T T T t T T T T 1 T T T 1 T T T 1
0 3 6 9 12 15 18 21 24 27 0 3 6 9 12 15 18 21 24
No. at risk Months Months
Nivo +ipi 583 318 222 176 120 67 33 9 1 0 330 177 124 101 67 42 17 4 0
Chemo 583 376 187 87 48 20 9 0 0 0 349 225 104 47 24 12 T 0 0
Hellman AACR, 2018
2Patients who did not progress or die were censored on the date of their last evaluable tumor assessment; those who did not have any study tumor assessments and did not die were 18

censored on their date of randomization
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PFS (%)

No. at risk
Nivo +ipl
Chemo

Nivo + ipi Chemo

(n =139) (n =160)

7.2 5.4

0.58
0.41, 0.81

P =10.0002

Nivolumab +
ipilimumab

(S ]
=

21 24
3 0
0 0

2Per blinded independent central review (BICR), median (range) of follow-up in the co-primary analysis population was 13.6 mo (0.4, 25.1) for nivo +ipi and 13.2 mo (0.2, 26.0) for chemo;
285% CI: nivo + ipi (5.5, 13.2 mo), chemo (4.4, 5.8 mo); ®95% Cl: 0.43, 0.77 mo; “The P-value for the treatment interaction was 0.0018 15
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CheckMate 227: Nivo + Ipi in 1L NSCLC With High TMB (210 mut/Mb)

PFS: Nivolumab + Ipilimumab vs Nivolumab in Patients

With High

100 ¢

TMB (210 mut/Mb) and 21% PD-L1 Expression

Nivo +ipi Nivo
(n=101) (n=102)
0.75 (0.53, 1.07)

HR (95% Cl)

Nivolumab + ipilimumab

DO—OC—D

Nivolumab

A Chemotherapy

0

No. at risk
Nivo +ipi 101
Nivo 102
Chemo 112

Hellman AACR, 2018

65
51
73

50
4
35

I T T 1

9 12 15 18 21

24
Months
40 26 16 7 2 0
34 20 11 4 0 0
13 6 5 3 0 0

23
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CheckMate 227: Nivo + Ipiin 1L NSCLC With High TMB (210 mut/Mb)

PFS in Patients With High TMB (210 mut/Mb)
by Tumor PD-L1 Expression

21% PD-L1 expression <1% PD-L1 expression
. Nivo +ipi Chemo Nivo +ipi Chemo
100 (n=101) (n=112) 1005 (n=38) (n=48)
Median PFS, meo? 7.1 5.5 7 Median PFS, mo® 7.7 5.3
801 HR 0.62 801 HR 0.48
P 95% ClI 0.44,0.88 1 95% CI 0.27,0.85
= 601 60 -
(7 I i i - =45%  Nivolumab
L 1.y PFS =42%  Nivolumab + 1. A ipWi%%Tan
404 R o cmo_ e 401 |
i A B |
20 s, '1yPFS=16% 20 :
i o : J , |1-YPFS=8%  Chemotherapy
0 " Chemotherapy 0 1 |
0 3 6 9 12 15 18 21 24 0 3 6 9 12 15 18 21 24
Months Months
No. at risk
Nivo +ipi 101 85 50 40 26 16 7 2 0 38 20 16 15 10 8 4 1 0
Chemo 112 73 35 13 6 5 3 0 0 43 30 16 4 1 1 1 0 0

295% CI: nivo + ipi (5.5, 13.5 mo), chemo (4.3, 6.6 mo); #95% CI: nivo + ipi (2.7 mo, NR), chemo (4.0, 6.8 mo) 21
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100 7=

80 1

60 -

40

20

0S (%)?

1-y OS = 58%

Nivo +ipi Chemo
(n=139) (n=160)

Median OS.2mo 23.0 16.4

HR 0.79
95% ClI 0.56, 1.10

0
0

No. atrisk
Nivg+ipi 139
Chemo 160

6 9 12 15 18

Months
112 98 90 Il 44
129 104 0 75 45

23 9 1 0

» Database lock: March 15, 2018; minimum follow-up: 14.2 months; 53% of patients were censored
» In the chemotherapy arm, 31.3% received subsequent immunotherapy (38.3% among those with disease progression®)

2ln the first 1.5 months, 8 deaths occurred in the nivo +ipi arm (4 due to disease progression; 1 patient never treated [respiratory sepsis]; 2 due to AEs unrelated to study drug per
investigator [thromboembolism, septic shock]: 1 due to myocarditis related to study drug), and 2 deaths occurred in the chemo arm (1 due to disease progression; 1 due to multiple brain 18
infarctions related to carboplatin); #95% CI: nivo +ipi (16.5 mo, NR), chemo (12.6 mo, NR); Per investigator
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10 Mon vs 10/Chemotherapy vs 10/10 Combo

(%)

KEYNOTE 024 NSCLC Pembrolizumab (TPS = 50%) 10.3 70%
KEYNOTE 042 NSCLC Pembrolizumab (TPS = 50%) 7.1 66%
KEYNOTE189 ADC Carbo/Pem/Pembrolizumab 8.8 69.2%
IMpower 150 ADC Carbo/Pacli/Beva/Atezolizumab 8.3 67%
KEYNOTE 407 SCC Carbo/Pacli/Pembrolizumab 6.4 63%
IMpower 131 SCC Carbo/nab-pacli/Atezolizumab 6.3 56.9%
IMpower132 ADC Carbo/pem/Atezolizumab 7.6 59.6%

CheckMate 227 NSCLC Ipilimumab/Nivolumab(TMB>10) 7.2 67%



Progression free Survival (%)

No. at Risk
Pambralizumab
Chematherapy

Overall Survival (%)

No. at Risk

Pembrolizumab 154
Chemotherapy 151

Which Regimen in High PDL1 expression ?

KEYNOTE 024 (042)
(PDL1 > 50%) Pembro

100
Hazard ratio for disease progression or death,
90+ 0.50 (95% Cl, 0.37-0.68)
P<0.001
80+
704 —
PFS=10.3M
“ (7.1M)
50+ ’
40 Pembrolizumsb
304
204
™ Chematherapy
T T T T T |
o 3 6 9 12 15 18
Month
154 104 89 44 7 3 1
151 93 0 18 9 1 ]
100- =50%
%0 lyr OS=70%
07 (650/0) g
70 pembrolizumab
&0 E
Chemotherapy &
50 a
404 '§
304  Hazard ratio for death, 0.60 (95% CI, 0.41-0.83) -
P=0.005 E
20 k-
[
104
T T T T T T |

] 3 3 5 12 15 12 1
Month

136 121 82 33 1 2 0

123 106 64 34 7 1 0

KEYNOTE 189 (407)
(PDL1 > 50%) Pembro+chemo

f=50%
€ 100+
‘g w0 Hazard ratio for disease progression or death, 0.3 (35% C1, 0.15-0.57)
ol PFS=9.4M
sz 8.0M
v .
ER ( )
8=
a8 04
!§ 40H
£5 4
i 2 Pembrolizumab combination
§ 104 Placebo combination
g 0 T T T T T T 1
0 3 6 9 1 15 13 il
Months
1 1m % 60 n 1 1 0
0 43 % 1 5 1 1 0
v 1yr OS =73%
NN (NR)
3l My
o R i Pembrolzumab combination
W
LY
60 oy
50 |
o Placsbo combination
404
304
20
10| Hazardratio for death, 042 (95% C, 0.26-068)
0 T T T T T T 1
0 3 b L] 5 B I
Months
W ;o W % % N 1 0
P - B 4 0

CheckMate 227
(TMB=>10mut/Mb) Ipi/Nivo

A Progression-free Survival

Hazard ratio for disease progression or death,
0.58 (97.5% CI, 0.41-081)

100, )
'g o] }.\ P<0.001 PFS=7.2M
5w L
ﬁﬁ 12 I
g"; 60 5, Nivolumab+
£z oo 143 ipilimumab
£E 4 Rty
i3 3 Uy o
FRA % i
5 N _ﬁ_ili_ Chemotherapy
R e
a 1
T T T i T T T 1
0 3 [ 9 15 18 21
Months
No. at Risk
Nivolumab + kL ] 66 55 36 M 1 3 0
ipilimumab
Chemotherapy 160 103 51 17 7 6 4 0 0
Nivo+ipi  Chem
— 0 —
10 lyr OS =67% g pea
Wedin 03mo 230 184
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Which Regimen in Low PDL1 expression ?

KEYNOTE 189 (407)

Pembro+chemo TPS <1%
HR
Events (95% CI) il
Pembro/Pem/Plat  72.4% 0.75 0.0476
Placebo/Pem/Plat  85.7%  (0.53-1.05)
1004 19.1%
90 15.7%
> PFS=6.1M (6.3M)
ool 1yr PES 20% (25%)
B =
o 5o 1yr OS 61%63%)
& 40 o
304
20 Median (95% CI) o |
10461 mo (a.9-7.6) LL|
5.1 mo (4.5-6.9)
0 T T T T T J
4] 3 [ 9 12 15 18 21
Months
Mo. at Risk
127 88 60 31 12 3
TPS 1-49%
HR
- Events (95% CI) P2
3 54.7% 0.55 0.0010
75.9%  (0.37-0.81)
100 - 37.5%
90 19.6%
PFS=9.0M (7.2M)
704
1yr PFS 40% (38%)
=
% 5o 1yr Os 71.5% (63%)
T
o —l'll_l.l_l.l_'
20 Medi 95% CI
20 Mectian o8 cp L1
4.9 mo (4.7-6.9)
0 T T T T T ]
0 3 6 9 12 15 18 21
Months
Mo.atRisk
128 101 84 47 21 6 2 o
58 44 23 11 6 1 o o

CheckMate 227
(TMB=>10mut/Mb) Ipi/Nivo

TMB 210 mut/Mb and <1% Tumor PD-L1 Expression

Nivo + chemo Nivo +ipi Chemo

(n=43) (n=38) (n=48)
2 62 77 5.3
100 < Median PFS,® mo
HR (vs chemo) 0.56 0.48
1 (95% CI) (0.35,0.91) {0.27, 0.85) _
80 PFS=7.7M
—_ 1 0,
S o] 1yr PFS 45%
» ] 1.y PFS = 45%
w i Nivolumab +
o 40 1 }1_y PES = 27% ipilimumab
Nivolumab +
20 chemotherapy
i 1-y PFS = 8%
0 Chemotherapy
0 3 6 9 12 15 18 21
Months
No. at risk No
Nivo + chemo 43 36 2 1% 9 5 2 0 Nivo
Nivo +ipi 38 20 16 15 0 8 4 1
Chemo 48 30 16 4 1 1 1 0
21% PD-L1 expression
o Nivo +ipi Chemo
100 (n=101) (n=112)
Median PFS, mo?2 71 55
80 HR 0.62 PFS=7.1M
95% Cl 0.44,0.88
Feo 1yr PFS 42%
2 1-y PFS = 42% Nivolumab +
o 40 ooe % o omo \pl\uab
1
|
20 '1-y PFS = 16%
nll = A A
H Chemotherapy
0 T T T T T T T U
0 3 6 9 12 15 18 21 24
Months
No. at risk
Nive +ipi, 101 65 50 20 2% 16 7 2
Chemo 112 73 35 13 6 5 3 0




Safety Summary of Treatment-Related AEs

Nivolumab + Nivolumab +
chemotherapy ipilimumab Chemotherapy

(n=172) (n = 185) (n =183)

Any TRAE,* % 92 52 74 25 77 35

TRAE leading to discontinuation,? % 13 8 16 10 14 9

8.5 for nivolumab (Q3W) | 8.0 for nivelumab (Q2W)

Median number of doses received, N | ) 7 ¢, hamo (Q3W) | 3.0 for ipilimumab (QBW)

4-T for chemo (Q3W)

Nivo + chemo (n = 172) Nivo + ipi (n = 185)
Nausea
Anemia
Fatigue
Neutropenia
Constipation
Decreased appetite
Decreased neutrophil count

Skin
Hepatic

Gastrointestinal  mm Grade 1-2 mm Grade 1-2
Endocrine MM Grade 3—4 Grade 3—4
I I T I T I T T T T 1
50% 40%  30% 20% 10% 0 10%  20%  30% 40% 50%
Patients (%)
« TRAEs in the chemo arm were consistent with prior reports!2

Select TRAEs?




Challenges of TMB for “Patient Selection” for 10

« TMB is not ideal predictive biomarker, either

CheckMate 227: Nivo + Ipi in 1L NSCLC With High TMB (210 mut/Mb)

Co-primary Endpoint: PFS With Nivolumab + Ipilimumab vs
Chemotherapy_in Patients With High TMB (210 mut/Mb)?

100 Nivo + ipi Chemo
' (n=139)  (n=160)
Median PFS.2 mo 72 5.4
HRe 0.58
97.5% Cl 0.41,0.81
,. P=0.0002
g
o oan 1Y PFSZ43% Nivolumab +
T 0 a00-qge__BIMUMD
| | e SO
|
204
] i Chemotherapy
0 T T T ! T T T 1
0 3 6 9 12 15 18 21 24
No. at isk Months
Nivo+ipi, 139 85 66 55 36 4 il 0
Chemo 160 103 51 17 7 6 4 0 0
+ In patients with TMB <10 mut/Mb treated with nivo + ipi vs chemo, the HR was 1.07 (95% CI. 0.84, 1.35)!
#Per blinded independent central review (BICR), median (range) of follow-up in the co-primary analysis population was 13.6 mo (0.4, 25.1) for nivo + ipi and 13.2 mo (0.2, 26.0) for chemo; 15

55% CI. niva + ipi (5.5, 13.2 mo), chema (4.4, 5.8 mo); 5% Cl. 0.43, 0.77 mo; <The P-value for the treatment interaction was 0.0018
68



High Concordance rate between Whole Exome Sequencing
vs Targeted gene panel
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L

10 50
FoundationOne panel2 (mutations/MB)

T
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Frampton GM, et al. Nat Biotechnol 2013;31:1023-1031

Chalmerss wt al Gen Medicine 2017
Zehir Nat Med 2017



Challenges of TMB for “Patient Selection” for 10

« TMB is not ready yet in clinical practice
» Cost
 Tissue availability
 Turn around time (TAT)
» No standard platform for NGS
« Variable cut off value for TMB
+ Different gene numbers



Ongoing Clinical Trials of
anti-CTLA-4 + anti PD/PDL1

Primary end point

MYSTIC* 675 Durvalumab + Tremelimumab PFS
Durvalumab

Platinum doublets

NEPTUNE 800 Durvalumab +Tremelimumab oS

Platinum doublets

* Mystic did not meet the primary end point



Other 10 + 10 Combinations



Costimulatory receptors

Activating
receptors

GSK3174998 CD28
MOXR0916
MEDI0562

PF-04518600 OX40

"
A
/-

MEDI1873
BMS986156

CD137

Urelumab
Utolimumab

CD27

HVEM
Agonistic
antibodies

T-cell
stimulation

Inhibitory
receptors

BMS986207
OMP 313M32
MITIG7192A
MK7684

CTLA-4

Tremelimumab
MK1308

Coinhibitory receptors

Ipilimumab

LY3321367

* MGB453
TSR-022

BMS986016

IMP321

LAG525

TSR 033

MGDO013(bispecific with PD1)

Mellman et al. Nature 2011



Phase 1/2 Trial of Urelumab (Anti 4-1BB) + Nivolumab

4-1 BB (CD1367) is an inducible costimulatory receptor expressed on activated T cell, NK
cells, DC

Previous high dose : severe hepatotoxicity

Urelumab 3 or 8mg q 4 weeks + nivolumab 3mg/kg or 240mg iv q 2 weeks
46 malignant melanoma ORR 50% (50% for PDL1 + 47% PDL1 -)

One NSCLC, one HN has response

No significant added toxicity

[} 3
4% SA1BBmAD e 4188 —HER2 o Perlorin

= aHERZMAD Ml FoVR s TNFa - Granzyme

n
4= HER2x 4-1BBbsAb "= TCR =)

Massarellin et al SITC 2016



Phase 1/2 Trial of Varlilumab (Anti-CD27) + Nivolumab

CD27 is a member of TNF receptor superfamily expressed on most T cells/B/NK
CD27 activation leads cell survival, activation and proliferation

Varlilumab is fully human IgG1 CD 27 agonist mAb

Varlilumab 3mg/kg q 2 weeks + nivolumab 240mg q 2 weeks

Expansion cohort with ovarian cancer and colon cancer was presented

Well tolerable and no additive toxicity

Ovarian cancer Colon cancer
Nivolumab + Nivolumab + Nivolumab + Nivolumab +
Varlilumab q2w Varlilumab q12w Varlilumab qéw bl w8 9
0.1-10 mg/kg 3 mglkg 3 mglkg 0.3 mg/kg Varlilumab q
100% 1— - 0.110mg'kg 3Imgkg
75% 15 i 100%
g 50% = 1 s ™ Mg o
-4 - 1l -
2 oo T 1305 34 == 3 50% = ==
5 | PR | | PR | | S 5108 RiBéa2__-_s5d & 2 Nal - Ny £
& 0% WEs = - - 0 =m0 =< 25% - mi.. _
®» I§\ L] | § v "0} I * i e IEmig--7-
E .25% N N § ™
g 1mgkoN A\ E s |
3 5% 10 g . 8"
2 M = .50% { MS1 high
75%
.75% 4 MMR-proficient
-100% y 1 mgikg
Phase 1 Phase 2 «100% 4
=
PR+uPR: = 1/8 (13%) 3/17 (18%) 3/19 (16%) 2/20 (10%) Phase 1 Phase 2
: / o I 0%
ORR: = 0/8 (0%) 2117 (12%) 3119 (16%) 2120 (10%) ORR: 121 (5%) 1720 (5%)
DCR: 4121 (19% 4/20 (20%
DCR: | 6/8 (75%) 817 (47%) 6/19 (32%) 4120 (20%) (19%) (20%)
Actual PK: g L 1 ;
LA N i
i 3 |

Sanborn et al ASCO 2018



Phase | Trial of BMS-986156 (Anti-GITR) + nivolumab

GITR is a costimulatory receptor upregulated on T cell activation
Intratumoral Treg express higher levels of GITR than Teffs
BMS 986156 is a fully human IgG1 agnosit mAb that binds to GITR

— Incresing Teff survival and function

— Reducing Tre-medicated supression of Teffs

— Promoting Treg reduction through conversion to other immune cells (eg, Teffs)

Rationale for Anti-GITR Agonist Therapy

Adverse events: fever (30%), chills (16%), fatigue (14%)

Naive T cell Activated Treg
Teff l
Treg
conversion

BMS-986156

Lillian et al ASCO 2017



Tumor Type Known to Have High GITR Expression:
Response to BMS-986156 + Nivolumab in a Patient With Cervical Cancer

Baseline (Jul 2016
( . ) + Cervical cancer has been

. » 4 associated with high GITR
expression’?

+ Patient (44 years old) with
metastatic cervical cancer
had 3+ prior lines of
therapy (chemotherapy +
VEGEF inhibitor)

+ Partial response with
BMS-986156 240 mg +
nivolumab 240 mg

Best change in tumor
burden was -62°%

Responee.jaion Response After Progression on Anti-PD-1 Therapy:

BMS-986156 + Nivolumab in a Patient With Melanoma
Baseline (Jun 2016) Dec 2016

£

+ Patient (59 years old) with

metastatic melanoma had

3 prior lines of therapy
BRAF inhibitor
PD-1 inhibitor
(pembrolizumab [Feb to
May 2014]: best response
was progressive disease)
BRAF + MEK inhibitor

« Partial response with
BMS-986156 100 mg +
nivolumab 240 mg

Best change in tumor
burden was -41%

rs Squib. Data on file.

Tumor Type Not Typically 10 Responsive:
Response to BMS-986156 + Nivolumab in a Patient With
Adenocarcinoma of the Ampulla of Vater

Duration of response at
data cutoff was 24 weeks,
response is still ongoing

Baseline (Sept 2016) Apr 2017

+ Patient (69 years old) with adenocarcinoma of the ampulla of Vater had 3 prior lines of chemotherapy
+ Partial response with BMS-986156 240 mg + nivolumab 240 mg; best change in tumor burden was -38%
Duration of response at data cutoff was 16 weeks; response is still ongoing

10, immuno-oncology

Lillian et al ASCO 2017



M7824, Bifunctional fusion protein targeting PD-L1 and TGF[3

« TGF-B plays a role in tumor immune escape and promotes tumor progression and metastasis via
immune and non-immune related processes

+ M7824 is a bifunctional targeting of the TGFp and PDL1 pathway
—  TGF neutralizing trap component: extracellular domain of human TGF-BR2, binds TGFB1, 2, B3
— Antibody component: fully human IgG1 mAb against human PDL1

PQ-1

Active T cell

Inactive T
cel

PD-L1 e . /t
binding region ° PD-L1

f_l—\ Tumor cell

Independent and
complementary anti-
immunosuppressive

M7824 functions

(MW: 177 kDa)

F\

TGF-B trap ¢

1 T cell and innate immune cell activity

S

T Tumor cell
apoptosis

Strauss et al ASCO 2018
| Angiogenesis




M7824 in NSCLC in phase | study

Table 2. Investigator-assessed efficacy

500-mg Q2W 1200-mg Q2W Overall
n=40 n=40 N=80
Best overall response?, n (%)
Complete response 0 (0) 1(2.5) 1(1.3)
Partial response 8(20.0) 10 (25.0) 18 (22.5)
Stable disease 3(7.5) 7 (17.5) 10 (12.5)
Progressive disease 22 (55.5) 21 (52.5) 43 (53.8)
Not evaluable 7(17.5) 1(2.5) 8 (10.0)
ORR, n/N (%)
Al 8/40 (20.0) 11/40 (27.5) 19/80 (23.8)
PD-L1+ (21%) 6/31 (19.4) 11/27 (40.7) 17/58 (29.3)
PD-L1-high (>80%) 2/6 (33.3) 5/7 (71.4) 7/13 (53.8)
ISease control rate , /N (%%,
Al 11/40 (27.5) 18/40 (45.0) 29/80 (36.3)
PD-L1+ (21%) 9/31 (29.0) 15/27 (55.6) 24/58 (41.4)
PD-L1—high (>80%) 2/6(33.3) 5/7 (71.4) 7/13 (53.8)
Median PFS?, months (95% Cl)
Al 1.4 (1.3-2.7) 2.7 (1.3-8.1) 2.1 (1.4-2.9)
PD-L1+ (21%) 1.6(1.3-3.3) 6.8 (2.6—-NR) 2.7 (1.6-6.8)
PD-L1—high (>80%) 1.5 (0.2-NR) NR (2.7-NR) 8.1 (1.4-NR)
Median 0S, months (95% Cl)
Al 10.9 (4.6—-NR) NR (11.8—-NR) 12.2 (10.5-NR)
PD-L1+ (=1%) 10.3 (4.5—-NR) NR (12.2-NR) NR (10.3—NR)
PD-L1—high (>80%) NR (1.0-NR) NR (9.5-NR) NR (9.5-NR)
*fficacy according to RECIST v1.1
Figure 3. Change in target lesions from baseline by PD-L1 status
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Paz-Arest al ASCO 2018



Phase 1/2 NKTR-214 (CD122 biased agonist) plus nivolumab

NKTR-214 is a prodrug of conjugated IL-2 designed with sustained signaling

Mitigation of rapid immune stimulation to achieve safe, outpatient regimen every 3 week IV dosing
Biased signaling preferentially activates and expands effector T cells and NK cells over Tregs in
the tumor microenvironment

RP2 dose 0.006mg/kg q 3 week + nivolumab 360mg g 3 week

NKTR-214 2-PEG-IL2 1-PEG-IL2
Inactive Active Cytokine Active Cytokine

NKTR-214 Preferentially Activates IL2RBy l T “
a

CR1 L 1
IL2RBy  IL2RaBy

NK, CD4* and
CD8" T cells

Immunosuppressive cells
limit anti-tumor response

‘ Stimulates immune response to kill tumor cells Diab et al ASCO 2018



Conclusions

Ipi + Nivo Combination is tolerable and more effective in pts with high
TBM

TMB is a potential predictive genomic biomarker for IO/IO combination,
independent of PDL1 expression

Further improvement for test of TMB and long-term follow-up for overall
survival are needed for incorporation into clinical practice

Many combination trials with co-stimulatory or co-inhibitory receptor are
ongoing with promising in early clinical trials.

Development of biomarker for selection of patients and investigating
cancer immunology by “reverse translating” to the lab from clinical
studies is needed



