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Was sind Immunonkologische Highlights & Ausblick?

Inhibitory

[

* Beschrankung auf Checkpoint-Inhibitoren
* EMA Zulassungen 2019

* Positive Phase Il Studien 2019 »
Potenzielle EMA Zulassungen 2020
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Immunonkologie: Tumor-Immunogenitat

Trafficking of T cells
) )] to tumours

@ Priming and activation

@ Infiltration of T cells into tumours

@ Cancer antigen presentation
@ Recognition of cancer
cells by T cells

@Release of cancer cell antigens

A Bristol-Myers Squibb

Chen DS, Mellman I. Immunity. 2013;39:1-10 N7\ 4



Immunonkologie: Checkpoint Pathways
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APC, antigen-presenting cell; CTLA-4, cytotoxic T-lymphocyte antigen-4; LAG-3, lymphocyte activation gene-3; MHC, major histocompatibility complex; PD-1, VAV BrlStOl-Myel'S Sql.“bb
programmed death-1; PD-L, programmed death ligand; TCR, T-cell receptor.
Pardoll DM. Nat Rev Cancer. 2012;12(4):252-264.



EMA Zulassungsstatus Checkpoint-Inhibitoren

CTLA-4 Ipililumab (Yervoy®) * Malignes Melanom (nicht resektabel) +/- Nivolumab und adjuvant
* Fortgeschrittenes Nierenzellkarzinom + Nivolumab (intermedidres oder ungiinstiges Risikoprofil, 1. Linie)

PD-1 Nivolumab (Opdivo®) * Malignes Melanom Stadium Il (N+) oder Stadium IV +/- Ipilimumab
* NSCLC (nicht resektabel, nach CHT)
* RCC (nicht resektabel, 2. Linie) +/- Ipilimumab (nicht resektabel, 2. Linie Monotherapie oder
(intermediares oder ungiinstiges Risikoprofil, 1. Linie Kombinationstherapie)
* Morbus Hodgkin (nach ABSCT + Brentuximab)
* Plattenepithel-Ca bei Kopf-Hals-Tumoren nach Cisplatin
* Urothelkarzinom nach platinhaltiger CHT

PD-1 Pembrolizumab (Keytruda®) * Malignes Melanom (nicht resektabel) und adjuvant
* NSCLC (nicht resektabel; 1. Linie: PD-L1 >50% oder CHT-Kombinationstherapie; 2. Linie nach CHT)
* RCC (nicht resektabel: 1. Linie mit Axitinib)
* Morbus Hodgkin (nach ABSCT + Brentuximab)
* Plattenepithel-Ca bei Kopf-Hals-Tumoren nach Cisplatin (PD-L1 >50%)
* Urothelkarzinom nach platin-héltiger CHT oder nicht geeignet fiir Platin

PD-L1 Atezolizumab (Tencentriq®) * NSCLC (nicht resektabel; 2. Linie nach CHT; 1. Linie nsq mit CHT +/- Bevacizumab)
* ES-SCLC (nicht resektabel; 1. Linie mit CHT)
* TNBC (nicht resektabel, 1. Linie mit CHT bei PD-L1 2 1%
* Urothelkarzinom nach platinhaltiger CHT oder nicht geeignet fiir Platin bei PD-L1 > 5%

PD-L1 Avelumab (Bavencio®) * Metastasiertes Merkelzellkarzinom nach CT
PD-L1 Durvalumab (Imfinzi®) * NSCLC (nicht resektabel Stadium Il nach RCT; PD-L1 >20%)

PD-1 Cemiplimab (Libtayo®) * Fortgeschrittenes kutanes Plattenzellkarzinom



I-O Highlights 2019 betreffen Vielzahl Tumorentitaten

* Melanom

* Bronchuskarzinom

* Nierenzellkarzinom

* Urothelkarzinom

» Kopf-Hals-Tumoren

* Brustkrebs

* Magenkrebs

* Speisenrohrenkrebs

* Hepatozellulares Karzinom

e Kutanes Plattenzellkarzinom

%Z% Bristol-Myers Squibb



Immunonkologische Highlights des Jahres 2019 & Ausblick auf 2020
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IL NSCLC, Adenokarzinom, Impower-150, Overall Survival EMA Zulassung

08. Marz 2019

100
90— Rate of Overall Survival
At 12 mo At 24 mo
80~ ABCP  67.3% (95% Cl, 62.4-72.2)  43.4% (95% Cl, 36.9-49.9)
BCP  60.6% (95% Cl, 55.3-65.9) 33.7% (95% Cl, 27.4-40.0)
. 70 Stratified hazard ratio, 0.78 (95% Cl, 0.64-0.96)
43 P-0.02
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104 Median in the BCP group, ! * Median in the ABCP group,
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BCP: bevacizumab plus carboplatin plus paclitaxel AVA . Sq :
L : - 1
Socinskiet al. NEJM 2018 ABCP: atezolizumab plus BCP VAV Bl’lStOl MYGI'S u bb



IL NSCLC, Adenokarzinom, Impower-130, Overall Survival

EMA Zulassung
08. Sep 2019

Atezolizumab plus chemotherapy group:
median overall survival 18-6 months (35% Cl 16-0-21-2)

Chemotherapy group:
median overall survival 13-9 months (95% C1 12.0-18.7)

HR 079 (95% C10-64-0-98); p=0-033

Overall survival (%)
WM
T

=1

0 3 6 9 12 15 18 21 24 ) 30 33

Ti ft domisati th
MNumber at risk (number censored) ime after randomisation (months)

Atezolizumab plus chemotherapy group 451(0)  400(10) 351(15) 305(18) 268(22) 194(68) 129(120) 75(161) 40(188) 12(215) 4(221)
Chemotherapy group 228(0) 190(12) 161(13) 136(13) 119(13) 90(28) 58(52) 31(70) 13(85) 3(94) 0(0)

carboplatin plus nab-paclitaxel

%Z% Bristol-Myers Squibb

West al. Lancet 2019



IL NSCLGC, Plattenzellkarzinom, Keynote-407, Overall Survival

EMA Zulassung
14. Marz 2019

Figure 3. Kaplan-Meier Estimates of OS in the Total Population (ITT)

— [ ] 0,
1 : gg'zf Events,n/N  HR (95% Cl)
90 - T * Pembrolizumab combination  168/278  0.71 {0.58-0.88)
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70 ' Median (35% CI), months
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No. at risk Time, months
Pembrolizumab combination 278 256 232 203 180 150 118 80 46 14 4 0
Placebo combination 281 245 210 163 137 113 91 61 36 16 3 0

n, number of patients who died; N, number of patients in the group; NR, not reached.

boplatin and paclitaxel/nab-paclitaxel A Bristol- i
Luis Paz-Ares et al. ESMO 2019 carboplatin and paclitaxel/nab-pacitaxe v DBristol-Myers Squibb



IL NSCLC, Impower-1 10, Overall Survival, TC3 or IC3

BARCELONA Mongress
OS: TC3 orIC3WT
Arm A (atezo) | Arm B (chemo)
100- Landmark n =107 n=98
ap 4 6-mo OS 76.3 70.1
80 . (95% ClI), % (68.2,84.4) (60.8, 79.4)
£ .l 12-mo OS 64.9 50.6
= (95% CI), % (554,74 4) (40.0, 61.3)
2> 60
4
- 1 il ST e
i ! !
T 4 ! | HR,? 0.59 (95% ClI: 0.40, 0.89); P = 0.0106°
@ 30 |
6 i E Median follow-up,
20 : : 15.7 mo (range, 0-35)
10 - Median OS, 13.1 mo | I Median OS, 20.2 mo
(95% Cl: 7.4, 16.5) ! | (95% CI: 16.5, NE)
0 : :
D 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38
No. at risk Months
Atezolizumab 107 94 85 80 66 61 48 40 34 25 18 16 11 7 6 5 2
Chemotherapy 98 89 75 65 50 40 33 28 19 12 9 7 5] 4 3 3 3 1
NE, not estimable. # Stratified. ® Stratified log-rank. Spigel et al. IMpower110 Interim OS Analysis
Data cutoff- 10 September 2018 hitps2//bit.Iy/2IxRNHQ 9

NA . .
Spigel et al. ESMO 2019 Cisplatin or Carboplatin + Pemetrexed or Gemcitabine wv Bristol-Myers Squibb



|IL NSCLC, CheckMate-227, study design

NIVO + (low-dose) IPIP

Part 1a n = 396
PD-L1 Chemo¢
= ionz =
Key Eligibility Criteria Rab o n =397
* Stage IV or recurrent NSCLC N = 1189 NIVOd
" No prior §y§tem|c therapy- n = 396 Treatment until disease progression,
* No sensitizing EGFR mutations or . .
known ALK alterations | unacceptable toxicity, or for 2 years
b .
* No untreated CNS metastases NIVO + (IEV:;I; se) IPI for immunotherapy
+ ECOG PS0-1 Part 1b =
. PD"‘E‘ Chemos
Stratified by SQ vs NSQ » expression< n =186
1%
N =550 NIVOe + chemo*
n=177
Independent co-primary endpoints: NIVO + IPl vs chemo Secondary endpoints (PD-L1 hierarchy):
« PFS in high TMB (210 mut/Mb) populationf  PFS: NIVO + chemo vs chemo in PD-L1 < 1%
« OSin PD-L1 2 1% populationd « OS: NIVO + chemo vs chemo in PD-L1 < 1%

+ 0OS: NIVO vs chemo in PD-L1 =2 50%

Database lock: July 2, 2019; minimum follow-up for primary endpoint: 29.3 months

Peters et al. ESMO 2019



|L NSCLC, CheckMate-227, Overall Survival,

PD-LI= 1%

100 4 NIVO + IPI Chemo
(n = 396) (n = 397)
Median OS, mo 17 14.9
80 HR 0.79
97.72% Cl2 0.65-0.96
P=0.007
—~ 60
a:°' A
n :
1
O 404 !
1
: wmposaee NIVO + IPI
1
20_ i i BHE-EEE] Chemo
i i
1 1
1 1
0 I 1 I I I I I I I I I I 1 I 1
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45
No. at risk Months
NIVO+IPI 396 341 295 264 244 212 190 165 153 145 129 91 41 9 1 0
Chemo 397 358 306 250 218 190 166 141 126 112 93 57 22 6 1 0

Peters et al. ESMO 2019

%Z% Bristol-Myers Squibb



|L NSCLC, CheckMate-227, Overall Survival, < 1%

NIVO + IPI Chemo
(n =187) (n=186)
Median OS, mo 17.2 122
80 HR (vs chemo) 0.62
Cl 0.48-0.782
§ 60 -
7] I
O 404 e e
: : . pco-oc-o00 NIVO + |PI
20 i 23%
! : 1 Chemo
0 I I I : 1 I I i I I I I I I 1
0 3 6 9 12 15 18 21 24 27 30 33 36 389 42 45
No. at risk Months
NIVO+IPI 187 165 142 120 110 100 87 80 73 69 59 34 19 8 2 0
Chemo 186 164 135 107 92 74 62 49 41 35 29 19 12 5 0 0

Peters et al. ESMO 2019

%Z% Bristol-Myers Squibb



|L NSCLC, CheckMate-227, ORR & DOR, PD-LI= |%

ORR by BICR DOR by BICR?
e 100 —== NIVO + IPI NIVO Chemo
‘0 - S; : (h=142) (n=109) (n=119)
. —_— Median DOR, mo 23.2 15.5 6.2
y//// 2 80 - 95% Cl 15.2-32.2 12.7-23.5 5.6-7.4
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0| e 275 2 % 63%
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n/N: 142 /396 109/396 119/397 o atris
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NIVO 109 100 84 73 65 53 40 36 31 20 12 5 0
Chemo 119 20 51 28 19 13 10 6 6 5 1 1 0

ooo

NA p..: .
Peters et al. ESMO 2019 Sy DBristol-Myers Squibb



IL NSCLC, CheckMate-227, haufigsten therapieassoziierte AEs

NIVO + IPI (n = 185) NIVO + chemo (n = 172)
Nausea \

Anemia

Fatigue

Decreased appetite
Rash

Constipation
Diarrhea

Neutropenia

Vomiting
M Grade 1-2 Il Grade 1-2
Decreased neutrophil count Grade 34 Grade 34
| | | | T I T T | | |
50% 40% 30% 20% 10% 0 10% 20% 30% 40% 50%

Patients (%)

A Bristol-Myers Squibb

Peters et al. ESMO 2019 \7/\Y4



Aktueller und potenziell kunftiger |L NSCLC Behandlungsalgorithmus

Phase 3 research with I-O + |-O14

Treatment-naive NSCLC
- = 0S8 benefit

Non-squamous
EGFR, ALK, NTRK,
BRAF, or ROS1 +
No Targetable v

PD-L1 1%—49% PD-L1 =250%

Alterations Targeted Therapy
|
PD-L1 <1% PD-L1 1%—49% PD-L1 250% PD-L1 <1%

This diagram is intended for educational purposes only. It reflects the views of the presenter and not the current treatment landscape in NSCLC.

6, 2019. 5. Barlesi F et al. Oral presentation at ESMO 2018. LBA54. 6. Hellmann MD et al. N Engl J Med. 2018;378(22):2093-2104. 7. Bristol-Myers Squibb [press release]. July 24, 2019. *In &VA Bristol Myers S uibb

patients with EGFR-mutant or ALK-positive NSCLC, atezolizumab, in combination with bevacizumab, paclitaxel, and carboplatin, is indicated in the EU after failure of appropriate targeted V V
therapies.11. European Medicines Agency. ema.europa.eu. Accessed September 24, 2019. 2. Mok TSK et al. Oral presentation at ELCC 2019. 1020. 3. Spigel D et al. Oral presentation at A
ESMO 2019. LBA78. 4. Roche [press release]. September
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|L ES-SCLC, Impower-133, Overall Survival EMA Zulassung

06. Sep 2019

BARCELONA mﬂngress

Updated OS in ITT

100 Atezo + CP/ET |Placebo + CP/ET
90+ (n =201) (n=202)
30 Median OS, mo 12.3 10.3

_ (95% ClI) (10.8, 15.8) (9.3,11.3)
= 70+
< o 0.76 (0.60, 0.95)
T 60 HR (95% ClI) p =0.01542
c
& 504
= 404 Median follow-up, 22.9 months
E 18-month OS
3 30+
20 1
' 121.00
10 1 1 21.0%
1 1
0 L L] L] L L] : L L] L n L] L L L] L] |
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32
No. at risk Time (months)

Atezo + CPIET 201 187 180 159 130 109 93 86 75 61 51 28 21 8 1
Placebo + CP/ET 202 189 183 160 131 97 74 58 49 39 33 20 8 3 2 2

@p-value is provided for descriptive purpose.
CCOD 24 January 2019

IMpower133 Updated OS Analysis: presented by Dr Martin Reck http bty 2Z32WhW

carboplatin and etoposid %Z% Bristol-Myers Squibb

Reck et al. ESMO 2019



|L ES-SCLC, CASPIAN, Overall Survival

T T
12 15
Time from randomisation (months)

177 116 57
153 82 44

Cisplatin or carboplatin and etoposid
Paz-Arez et al. ESMO 2019 P P P \VAV Bristol-Myers Squibb
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IL mTNBC, Impassion-130, Overall Survival, PD-LI <%

EMA Zulassung
29. Aug 2019

OS in ITT Population OS in PD-L1+ Population

1007 Stratified HR, 0.86 24-Month OS Rate (95% CI) 1001 Stratified HR, 0.712 24-Month OS Rate (95% CI)
904 (95% CI: 0.72, 1.02) A+ nab-P P + nab-P 90~ (95% CI: 0.54, 0.93) A+ nab-P P + nab-P
80- Log-rank P =0.0777 (n = 451) (n = 451) 804 (n = 185) (n = 184)
42% 39% 1 51% 37%
787 (37, 47) (34, 44) 70 (43, 59) (29, 45)
T 6071 g 60 -
R e e e e e e e w 501
o o
40 1 40 3
301 : 30 !
20- : 20- i
10 18.7mo: 121.0 mo 10 ! 125.0 mo
. (16.9,20.3) | 1(19.0,22.6) (13.6,20.1) 1 1(19.6, 30.7)
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 03 12 15 18 21 24 27 30 33 36 39 42
Patients at risk Time (months) Patients at risk Time (months)
A+ nab-P 451 426 389 342 312 270 235 162 88 56 35 19 8 3 NE A + nab-P 185 135 121 106 69 43 28 21 10 6 3 NE
P + nab-P 451 420 376 329 291 252 216 145 a7 51 33 17 4 1 NE P + nab-P 184 1M1 a3 81 47 26 20 15 10 1 NE NE

Schmid et al

. ASCO 2019

Nab-paclitaxel

%Z% Bristol-Myers Squibb



Peri-operativ, TNBC, Keynote-522, pathological Complete Response

100 -

PCR, % (95% CI)

Séhmid et al.

90 -
80 A
70 +

ESMO 2019

A 13.6 (5.4-21.8)
P=0.00055

64.8%

260/401 103/201
ypTO/Tis ypNO

Carboplatin + Paclitaxel, Doxo/Epirubicin + Cyclophosphamide

Pembro + Chemo
Placebo + Chemo

Results

Addition of pembrolizumab to platinum-
containing neoadjuvant chemotherapy
resulted in a statistically significant and
clinically meaningful increase in pCR
(ypTO/Tis ypNO) of 13.6 percentage points
(P=0.00055)

» Consistent benefit is seen with other
pPCR definitions (ypTO ypNO and
ypTO/Tis; data not shown)

%Z% Bristol-Myers Squibb



Peri-operativ, TNBC, Keynote-522, Event Free Survival

| HR
e 60 | Events (959, c))
0 504 | Pembro + Chemo/Pembro 7.4% 0.63'
T | (0.43-0.93)
W 404 i Placebo + Chemo/Placebo 11.8% ' ’
304 i
204 ’
104 |
0 L] L) I L] T I T L) I L) T I T L] I L Ll :I L] L] I L] Ll I Ll L] I
0 3 6 9 12 15 18 21 24 27
No. at Risk Months
784 780 765 (51513 519 376 242 73 2 0
390 386 380 337 264 186 1186 35 1 0

At this early timepoint, there was a favorable trend for EFS in the pembrolizumab arm (HR=0.63)

NA Ry :
Schmid et al. ESMO 2019 wYv Bristol-Myers Squibb
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Urothelkarzinom
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IL mUC, Imvigor-130, Progression Free Survival

Final PFS: ITT (Arm A vs Arm C)

1001
90+ Arm A Arm C
Atezo + plt/gem |Placebo + plt/gem
804 (n = 451) (n =400)
70- PFS events, n (%) 334 (74) 326 (82)
Stratified HR 0.82 (0.70, 0.96)
< 601 (95% CI) P =0.007 (one-sided)
» 50 '
1
o 404
304
204
10- 6.3 mo 8.2 mo
(6.2,7.0) (6.5, 8.3)
0- T T T T T T L] T T T T T
0 3 6 9 12 15 18 21 24 27 30 33
No. at Risk Months
Atezo + plt/gem 451 345 282 160 111 74 42 22 10 ) 2 NE
Placebo + plt/gem 400 317 246 116 73 40 18 11 4 NE NE NE

NE, not estimable. Data cutoff 31 May 2019; median survival follow-up 11.8 months (all patients).

IMvigor130—ESMO 2019 (LBA14): presented by Dr Enrique Grande

Grande et al. ESMO 2019 Platin + Gemcitabine

htt, J‘J’blt | 1’221 bPbD

VAV Bristol-Myers Squibb



|L mUC, Imvigor-130, Overall Survival

Interim OS: ITT (Arm A vs Arm C)

100+
90- Arm A Arm C
Atezo + plt/gem |Placebo + plt/gem
80+ (n = 451) (n = 400)
i OS events?, n (%) 235 (52) 228 (57)
70 Stratified HR 0.83 (0.69, 1.00)
— 60+ (95% CI) P = 0.027 (one-sided)®
X
o S0
© 401
30-
201
10- 13.4 mo 16.0 mo
0 (12.0, 15.2) (13.9, 18.9)
0 3 6 9 12 15 18 21 24 27 30 33
No. at Risk Months
Atezo + plt/gem 451 408 360 301 229 163 117 72 36 16 3 NE
Placebo + plt/gem 400 359 308 255 182 123 79 49 25 8 NE NE

Data cutoff 31 May 2019; median survival follow-up 11.8 months (all patients). @ 5% of patients from Arm A and 20% of patients from Arm C received
non-protocol immunotherapy. b Did not cross the interim efficacy boundary of 0.007 per the O'Brien-Fleming alpha spending function.
IMvigor130—ESMO 2019 (LBA14): presented by Dr Enrigue Grande http//bit.ly/2Z2 1bPbD

%Z% Bristol-Myers Squibb

Grande et al. ESMO 2019 Platin + Gemcitabine



Immunonkologische Highlights des Jahres 2019 & Ausblick auf 2020

Nierenzellkarzinom
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|L RCC, CheckMate-214, Overall Survival EMA Zulassung

14. Jan 2019
B IMDC intermediate-risk or poor-risk patients
IMDC intermediate-risk or poor-risk patients
Nivolumab plus Sunitinib pvalue
ipilimumab (n=425) (n=422)
F Proportion of patients with 42% (37-47) 29% (25-34) 0-0001
= confirmed objective responses, %
g (95% Q)
E Best overall response
E Complete response 48 (11%) 5 (1%)
=
=] Partial response 130 (31%) 119 (28%)
Stable disease 110 (26%) 174 (41%)
104 HR0-71(95% Cl 0-59-0-86), p=0-0003 Progressive disease 106 (25%) 80(19%)
0 1 é. 1 i 1 |8 1 | 1 i 1 IE: 1 1 1 Unable to determine or not reported 31 (7%) A4 (10%)
) 0 3 3 Zonod 22427 30 33 3 39424 Median time to confirmed objective ~ n=176; n=124;
Number at risk response (IQR), months* 2-8(27-31) 4-0 (2-8-5.5)
(numll:ler censored) Median time to confirmed complete  n=48; Mot calculated
Mivolumabplus 550 523 492 464 443 425 410 389 371 351 327 271 161 G8 4 0 response (IQR), months 58 (2.9-105)
ipilimumab  (0) (8) (11) (13) (16) (18) (18) (21) (22) (25 (33) (76) (178) (278) (332) (336) SRR
Sunitinib 546 507 472 435 404 367 345 325 310 295 275 232 145 55 5 o  Pellentswihdumtionofresponse  976(52%) - 35/124(8%)
(0) (16) (17) (20) (23) (28) (29) (29) 30) (31) (41) (71) (150)(238)(287)(292) ~ ='°Mmonths
Patients with ongoing response* 104/176 (59%) 43/124 (35%)
Patients with ongoing complete 42/48 (88%) 4/5 (80%)
response

%Z% Bristol-Myers Squibb

Motzer et al. Lancet 2019



|IL RCC, Keynote-426, Overall Survival EMA Zulassung

04. Nov 2019

Overall Survival

i12-mo rate
189.9% .
100+ 178.3% s T
904 72.1%
804
704
o\o 60'
g S0 HR 0.53 (95% CI 0.38-0.74)
40+ P < 0.0001
30+ Pts w/ )
20- Event Median
Pembro + Axi 13.7% NR
101 sunitinib 22.6% NR
0 ————— _—
0 4 8 12 16 20 24
) Months
No. at Risk
432 417 378 256 136 18 0
429 401 341 211 110 20 0

Powels et al. ASCO GU 2019 Data cutoffdate: Aug 24, 2018,



IL RCC, JAVELIN Renal 101, Progresson Free Survival, PD-LI 2 |

A Patients with PD-L1-Positive Tumors

100+ Median
90 Progression-free
. Survival (95% Cl)
R 80+ mo
S 70
E 7 Avelumab+Axitinib  13.8 (11.1-NE)
3 60 Sunitinib 7.2 (5.7-9.7)
Avelumab+axitinib
E 50 Lo man e Stratified hazard ratio for
= 40 disease progression
-% or death, 0.61
@ 30 Sunitinib (95%6 Cl, 0.47-0.79)
%ﬂ 20+ P<0.001
a
. . 10+
Primary endpoints:
0
° - > l l l I l I I I I I I |
PFSPD-1121 J 0 2 - 6 & 10 12 14 16 18 20 22 24

e OSPD-L121
Months

No. at Risk
Avelumab+axitinib 270 227 205 154 120 76 53 32 23

Motzer et al. NEJIM 2019 Sunitinib 200 210 174 119 85 49 35 16 13
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Adj MEL, Keynote-054, Event Free Survival

EMA Zulassung
17. Dez 2018

Recurrence-Free Survival in the ITT Population

100
90
80
70
60 -
50 -
40
30
20
10

0

% alive and recurrence-free

Primary endpoint

75.4%
61,0%

Treatment arm Total Event HRE(QBA% Cl)
Pembrolizumab 514 135 0.57(0.43-0.74)
_ Placebo 505 216 Reference

HR 0.57

Pembrolizumab

Placebo

Stratified Logrank P-value: <.0001 |

Patients at risk
514 438 413 392 313 182 15 0
505 415 363 323 264 157 15 0
1 I I 1 I I 1 I
0 3 6 9 12 15 18 21 24
Months

*Stratified by stage given at randomization

Eggermont et al. AACR 2018 ESEORTC

Thee /fu/h/z c;/ cancer tuer: Y



Adj MEL, CheckMate-238, Event Free Survial

| NIVO (n = 453) | IPI (n = 453)

Events, n 188 239
Median, mo (95% CI) | NR (38.7-NR) | 24.9 (16.6-35.1)
HR (95% CI)? 0.68 (0.56-0.82)

P < 0.0001

100

o, 2870

—A— NIVO
109 - Ipi

No. at risk Months

NIVO 453 394 353 331 311 200 280 270 261 249 243 234 178 50 13 O
Weber et al. ESMO 2019 IPI 453 365 316 272 254 235 221 209 203 193 185 170 122 37 12 0
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IL CSCC, Impower CSCC |, Overall Response Rate

Best Tumor Response for 45 Patients in the Phase 2 Study

100
80~
60
40

[
o
1

| | |
LA T ]
TT??

in the Diameter of Target Lesions
Lo

o

T T

Best Percentage Change from Baseline

I Complete or partial response
Could not be evaluated

M Progressive disease

[l Stable disease

Migden et al. Lancet 2019

Patients

QOutcome

Best overall response — no. (%)
Complete response
Partial response
Stable disease
Progressive disease
Could not be evaluateds:

Nontarget lesions onlyf

Cemiplimab

Expansion Cohorts
of the Phase 1 Study
(N=26)

0
13 (50)
6 (23)
3 (12)
3 (12)
1 (4)

EMA ZuIasSUng
01.Juli 2019

Metastatic-Disease Cohort
of the Phase 2 Study
(N=59)
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IL H&N, Keynote-048, study design

Key Eligibility Criteria
- SCC of the oropharynx,

oral cavity, hypopharynx,
or larynx

Primary

endpoints:
OS and PFS

+ CPS 220
« CPS 2|
« ITT

» R/M disease incurable by
local therapies

- ECOGPSOor1

» Tissue sample for PD-L1
assessment?

« Known p16 status in the

oropharynxP

Rischin et al. ASCO 2019

Stratification Factors

* PD-L1 expression?
(TPS 250% vs <50%)

* p16 status in oropharynx
(positive vs negative)

« ECOG performance status
(0Ovs 1)

Pembrolizumab
Monotherapy

Pembrolizumab

+ Chemotherapy

EXTREME

Pembrolizumab 200 mg Q3W

for up to 35 cycles

Pembrolizumab 200 mg +
Carboplatin AUC 5 OR
Cisplatin 100 mg/m? +

5-FU 1000 mg/m?/d for 4 days

for 6 cycles (each 3 wk)

Pembrolizumab
200 mg Q3W

for up to
35 cycles total

Cetuximab 250 mg/m2 Q1W¢ +
Carboplatin AUC 5 OR
Cisplatin 100 mg/m? +

5-FU 1000 mg/m?/d for 4 days

for 6 cycles (each 3 wk)

Cetuximab

250 mg/m2 Q1W

aAssessed using the PD-L1 IHC 22C3 pharmDx assay (Agilent). TPS = tumor proportion score = % of tumor cells with membranous PD-L1 expression. PAssessed using the CINtec p16
Histology assay (Ventana); cutpoint for positivity = 70%. Following a loading dose of 400 mg/mz.



|L H&N, Keynote-048, Overall Survival Pembro + Chemo

@ OS, P+C vs E, CPS 21 Population

Events HR (85% CI) P

Study Design (NcTo2358031
- 1004 Pembro + Chemo 73% 0.85 <0.0001"
ibilty Criteri R 904  12-mo rate EXTREME 91y  (0-53-080)
* SCC of the oropharynx N a Pembrolizumab 200 80- 1 55.0%
! : therap mg QW | ay i
oral cavity, hypopharynx, ' —— 704 i i i 23.? o { 36-mo rat
or larynx for up 10 35 cycles 60 :- 15";,: | 25.6% ;
. , £ 1 T iy
* RIM disease incurable by AR I e . RN | A stk ey o2 Median (35% Cl)
ocal therapies © 40 | 13.6 mo (10.7-15.5)
+ ECOG PS 0 or 1 - s | 10.4 mo (9.1-11.7)
i Pemb 1 |
* Tissue sample for PD-L1 Pembrolizumab ‘;‘T:ll::z:;lz:tﬂa:\ff??g%* Pembrolizumab 20+ :
assessment® : Chemotherap Cisplatin 100 mg/m’ + 200 mg Q3IW 104 i
* Known p16 status in the 5-FU 1000 mg/m?/d for 4 days forupto 0 ¥ e : - Y g T T
oropharynx® 5 6 oriies Rack M 35 cycles total 0 5 10 15 20 25 30 35 40 45 50
Months
Stratification Factors
+ PD-L1 expression® Cetuximab 250 mg/m? QiW© +
(TPS 260% vs <50%) Carboplatin AUC 5 OR ; ..
: : , Cetuximab
+ p16 status in oropharynx EXTREME Cisplatin 100 mg/m + 250 maju? QAW OS benefit in
(positive vs negative) 5-FU 1000 mg/m?/d for 4 days y « CPS =20 (H R=0 60)
+ ECOG performance status for 6 cycles (each 3 wk) _
ovs 1) « CPS2 | (HR=0.65)
:"E,qll'nmw' b i ° ITT (HR=O-72)

asliaatl TER o lumaf proportion Beere

%Z% Bristol-Myers Squibb

Rischin et al. ASCO 2019



|L H&N, Keynote-048, Overall Survival Pembro mono

KEYNOTE-048 Study Design (vcToassson)

igibi riteri
* SCC of the oropharynx,

oral cavity, hypopharynx,
or larynx

* R/M disease incurable by
local therapies

+ ECOGPSOor1

» Tissue sample for PD-L1
assessment®

« Known p16 status in the
oropharynx®

Stratification Factors
+» PD-L1 expression®
(TPS 260% vs <50%)

» p16 status in oropharynx
(positive vs negative)

« ECOG performance status
(Ovs 1)

Rischin et al. ASCO 2019

Pembrolizumab
Monotherap

Pembrolizumab 200 mg QIW

for up 1o 35 cycles

Pembrolizumab
Chemotherap

Pembrolizumab 200 mg +
Carboplatin AUC 5 OR
Cisplatin 100 mg/m’ +

5-FU 1000 mg/m’/d for 4 days

for 6 cycles (each 3 wk)

© O0S, PvsE, CPS

220 Population

EXTREME

Cetuximab 250 mg/m? Q1We +
Carboplatin AUC 5 OR
Cisplatin 100 mg/m? +

5-FU 1000 mg/m?/d for 4 days

for 6 cycles (each 3 wk)

iaail TOR & lumar DrODOTIION GGwTe = A O TUmar CaitE wy Mo

Events HR (95% CY)
100- P
= embro alone 1% 0.58 (0.44-0.78)®
0+ | 12-mo rate EXTREME 89%
80+ {56.4%
44.9% i 24-mo rate
70+ |
0 i 35.3% ': 36-mo rate
2 601 119.1% {29.3%
= 50— ‘ 19.2% i
8 L . ¥ i S S g Median (95% Cl)
404 | 14.8 mo (11.5-20.8)
30+ i 10.7 mo (8.8-12.8)
Pembrolizumab { {
200 mg QW 201 | !
for up o 104 | ' g
35 cycles total 0 Y T ' : : i
0 5 10 15 20 25 30 35 40 45 50
Months
No. at risk - - 15 o 3 0
7 85 65 57 ;
133 107 21 13 8 3 0 0

122 100 64 42 28

Cetuximab
250 mgim? QW

OS benefit in
 CPS 2 20 (HR=0.58)
« CPS 21 (HR=0.74)

%Z% Bristol-Myers Squibb
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2L ESCC, ATTRACTION-3, Overall Survival

Overall Survival

Nivolumab Chemotherapy

100 7 (n=210F  (n=209)
Median OS,? mo 10.9 8.4
80 (95% Cl) (9.2-13.3) (7.2-9.9)
HR (95% Cl) 0.77 (0.62-0.96)
. P value 0.019
32 60
; 12-mo rate 18-mo rate
(o] I
40 !
20 ! [ I TR NIV?Ilumlab
47% 31% Chemotherapy
34% 21% L !
O T T T T T T T T T T T T T T T T T 1
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36
No. at risk Months
Nivolumab 210 182 167 147 126 11 95 8 70 60 43 25 17 13 7 4 3 0 0
docetaxel or paclitaxel ~Chemotherapy 209 196 169 126 105 84 68 57 49 40 27 17 12 6 2 1 1 1 0

« Nivolumab provided superior OS, with a 23% reduction in the risk of death and a 2.5-month improvement
Chul Cho etal. ESM0O 2019  in median OS, versus chemotherapy



2L ESCC, ATTRACTION-3, Vertraglichkeit

TRAEs®P (%)

100 -

80

95
66 I

Summary of TRAEs

Nivolumab Chemotherapy
(N = 209) (N = 208)

M Grade 1-2 ['] Grade 1-2
B Grade 3-4 W Grade 34
B Grade 5

23
; .

9 9
B e

Nivelumab  Chemotherapy
All events

Nivolumab
Serious events

Nivolumab  Chemotherapy

Events leading to
discontinuation

Chemotherapy

TRAES in 2 10% of patients

Nivolumab Chemotherapy

I 37
I 35
o o7
s

| 23
22
m 21
. 19
| 16
115
| 12
11
| 11
| 10
110

25 0 25
TRAES? (%)

Chul Cho et al. ESM0 2019 Fewer TRAEs were reported with nivolumab versus chemotherapy

50

47 Alopecia

Neutrophil count decreased
White blood cell count decreased
Decreased appetite

Anemia

Peripheral sensory neuropathy
Malaise

Fatigue

Neutropenia

Nausea

Rash

Stomatitis

Febrile neutropenia
MNeuropathy peripheral
Arthralgia

Diarrhea



2L ESCC & EAC, Keynote-181, Overall Survival

Overall Survival (PD-L1 CPS 210)

Overall survival in
1. Patients with PD-L1 CPS 210 ff
2. Patients with SCC
3. All patients (ITT)

No. at risk

Pembrolizumab
Chematherapy

0S, %

100 Events, n HR2 Median, mo P-value
90 T (95% CI) (85% ClI)
80 Pembro 107 0.69 (0.52-0.93) 9.3 (6.6-12.5)
Chemo 115 - 6.7 (5.1-8.2) DOCe
70 1 .7 (5.1-8.
60 ,
: 43%
50 20%
40 7
30 1
20 T |1 '] a_Ba
10 1 i 1
S
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
Time, months
107 100 86 68 59 49 45 33 29 23 18 9 5 3 1 0 0 0
115 102 76 61 48 31 73  qg  “d 8 4 4 3 2 2 1 0 0

iBased on Cox regression model with treatment as a covariate stratified by region and histology.

Kojimaet al. ASCO Gl 2019

Data cutoff: October 15, 2018.

docetaxel or paclitaxel or irinotecan



2L ESCC & EAC, Keynote-181,AEs

Summary of Adverse Events

Event Pembrolizumab Chemotherapy
N=314 N = 296
Any treatment-related, n (%) 202 (64.3) 255(86.1)
Grade 3-5 57 (18.2) 121 (40.9)
Led to discontinuation 19 (6.1) 19 (6.4)
Led to death?® 5(1.5) 5(1.7)
Immune-mediated and infusion reactions 3 23.2) 22 (7.4)

>20% treatment-related events any group, n (%) All grade Grade 3-5 All grade  Grade 3-5

Fatigue 37 (11.8) 2 (0.6) 61 (20.6) 1(0.3)
Nausea 22 (7.0) 0 64 (21.6) 7 (2.4)
Diarrhea 17 (5.4) 2 (0.6) 60 (20.3) 9 (3.0)
Anemia 8 (2.5) 4(1.3) 85 (28.7) 23 (7.8)

AMyocarditis, death, decreased white blood cell count (n=1 each) and pneumonitis (n=2) in the pembrolizumab group and pneumonia, pneumonia aspiration, sepsis, decreased neutrophil count, and

KOjimaet al. ASCO GI 2019 hemorrhagic shock (n=1 each) in chemotherapy group.
Data cutoff: October 15, 2018.
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IL GC/GEJ, Keynote-062, CPS 21, study design

Pembrolizumab
Key eligibility criteria 200 mg IV Q3WP
* Locally advanced
unresectable or metastatic
gERtZ_-n/egg;lve Pembrolizumab
astric 200 mg IV Q3W -
adenocarcinoma 1 ?|. Q pg{i‘:e%rt‘jsps"‘ggic‘i’;n
. PD-L1_ positive (_cpszi) Chemotherapy* withdrawal decision
* No prior systemic
treatment Placebo
- ECOGPSOor1 +
Chemotherapy*

Until unacceptable
toxicity, disease

Stratification
Region?
Locally advanced or - —
metastatic disease Primary endp0|nts.> > .
5-FU or Capecitabine — OS (PD-L1 CPS21 and 210) for pembrolizumab + chemo
— PFS (PD-L1 CPS>1) for pembrolizumab + chemo

%Z% Bristol-Myers Squibb

Tabanero et al. ASCO 2019 Cisplatin + 5-FU or Capecitabine



|L GC/GEJ, Keynote-062, OS Pembro Mono

Pembrovs Chemo: OS
CPS 21 CPS 210

1004 Events HR (99.2% CI) NI 100+ Events HR (95% Cl)
Pembro mono: i Pembro 79% 0.91 1.2 % Pembro 66% 0.69
« Non-inferior in CPS =1 Chemo 86% (0.69-1.18) Chemo  83% (0.49-0.97)
.. 801 804
e Superior in CPS 210 . :
704 ETE-!'ND rate 70 EE;"W rate
!:é:; j A% Ma/mde :l”,,,; t24-mo rate
60 : §27% 604 H $39%
BP:. i 5?9% EE‘: | 2%
g ' : vieamn@eicy 8 0 ' " Wiedian (95% CT)
40 ! i 106 mo (7.7-13.8) 404 i 17.4 mo (8.1-23.1)
H f 11.1 mo (9.2-12.8) : 10.8 mo (8.5-13.8)
304 : : 301 ;
20‘ E’ " 20-‘ il "
10; 104 i
0 Ll L] L] 'i L] L] L] E L] L] L] L] L] L} 0 L] L L] 'E T Ll Ll E L] L] L] L] L] L}
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 0 3 6 9 12 15 18 21 24 27 30 33 36 39 42
No. at risk Time, months No. at risk Time, months
256 201 162 139 120 107 94 83 5% 38 23 12 4 0 0 B2 71 62 5 52 650 45 40 32 22 13 8 4 0 0
250 230 192 144 114 94 75 49 38 21 15 8 2 2 0 90 82 70 53 42 33 28 20 186 8 7 3 0 0 0

Tabanero et al. ASCO 2019 NI, non-inferiority margin. *HR (95% CI), 0.91 (0.74-1.10), P = 0.162 for superiority of pembro vs chemo Data cutoff: March 28, 2019.




|L GC/GE] Keynote-062, OS Pembro Mono, MSI-H

Pembro vs Chemo: OS in MSI-H Group

CPS 21 CPS 210
Events HR [#5% CIj Events HR (85% Clj
0o Pomtsro 34% 0. 1095 | 12em rene Pampry  I7% .21
Y P rai Chemo TE% REE-V 11 B &z Choemp  BON 10.06-0 B3
» 34.oms rate a = Rl R
. : s U. £ Joom
" | o HR:0.29 ¥ ]
= o0 i o 80 i
gu e ==mw & e
- : l-:-l.-..11;,.*1.-|- 4 E ll.11:lr--.-.1-..:":r
301 30 -
20 - _l_l.i.l m :
R ——
1 18
u T T T T T L L 'I' “““ u v | Ia— B T ':' L T A :
I:lluunﬂuﬂmuunﬂ ﬁlililtliiliuﬂﬂuﬂﬂﬂ
e—— Timéa, months [P Timé, months

l;:ll.l-'ll.h..l..rru-lll1'::l;|:l W W a s ST TY NN B
Shitarg K, of al. ESMO 2019

NA R, :
Shitara et al. ESMO 2019 \7/\4 Bristol-Myers Squibb



|L GC/GEJ Keynote-062, OS Pembro + Chemo

Pembro + Chemo:
* Non-superior in CPS 2|
* Non-superior in CPS 210

Tabanero et al. ASCO 2019

Overall Survival: P+C vs C (CPS 21)

100
90 -
80 -
70
60 -

08, %

40 -
30 -
20 A
10 A

Events HR (95% CI) P
Pembro + Chemo 80% 0.85 0.046
Chemo 86% (0.70-1.03)

12-mo rate
53% ;i 24-mo rate
46% t 24%

e Median (95% CI)
12.5 mo (10.8-13.9)
11.1 mo (9.2-12.8)

_t19%

o T
0 3
No. at Risk

257 229
250 230

194
182

165
144

12 15 18 21 24 27 30 33 36 39 42
Time, months

136 105 a8 74 52 33 17 8 5 1 o
114 94 75 49 38 21 15 6 2 2 4]

%Z% Bristol-Myers Squibb



Immunonkologische Highlights des Jahres 2019 & Ausblick auf 2020

Hepatozellulares Karzinom

€5 Bristol-Myers Squibb



IL, HCC, CheckMate-459, Overall Survival

Nivolumab Sorafenib HR P
100 (n=2371) (n=372) (95% CI)° valuec
Median OS 16.4 14.7 0.85 0.0752
12-mo rate (95% CI),® months (13.9-18.4) (11.9-17.2) (0.72-1.02)
— 80 -+ 60%
§ 55.%
© ;
> 60 24-mo rate
2 i
3 |
n 1
g : ' s Nivolumab
(o) - :
20 ' ! o Sorafenib
0 I T I I T I T 7 I I T I |
0 3 6 9 12 15 18 21 24 27 30 33 36 39
No. at risk Months
Nivolumab 371 326 271 235 211 187 165 146 129 104 63 39 17
Sorafenib 372 328 274 232 196 174 155 133 115 80 47 30 7

« The predefined threshold of statistical significance for OS with nivolumab was not met, although
Yau et al. ESMO 2019  nivolumab demonstrated clinical benefit



IL, HCC, CheckMate-459, Nebenwirkungsprofil

15 | ] 24
13 [ ] 8
" | | 13
1 ( [ E
8 . 1= 47
6 i ' 26

§ | 49

| I 21

50 40 30 20 10 0 10 20 30 40 50
TRAEs,2? %

Nivolumab grade 1/2 m Nivolumab grade 3/4 Sorafenib grade 1/2 m Sorafenib grade 3/4

Fatigue

Pruritus

Rash

Aspartate aminotransferase increase
Diarrhea

Decreased appetite

Nausea

Palmar-plantar erythrodysesthesia syndrome
Weight decreased

Alopecia

Hypertension

Dysphonia

50

* Nivolumab demonstrated an improved safety profile compared with sorafenib, with fewer grade 3/4

TRAEs and TRAEs leading to discontinuation versus sorafenib

— Grade 3/4 TRAEs were reported in 81 patients (22%) in the nivolumab arm and 179 patients

Yau et al. ESMO 2019 (49%) in the sorafenib arm



Zusammenfassung und Ausblick

Trends in I-O
* 1. Welle der Monotherapien am Auslaufen (LC, EC, HCC)

e 2. Welle der 1L Kombinationstherapien am Etablieren (LC, TNBC, UC, H&N, GC, RCC)
* 3. Welle der (neo)adjuvanten Therapien am Entstehen (MEL)

%Z% Bristol-Myers Squibb
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* 1. Welle der Monotherapien am Auslaufen (LC, EC, HCC)

e 2. Welle der 1L Kombinationstherapien am Etablieren (LC, TNBC, UC, H&N, GC, RCC)
* 3. Welle der (neo)adjuvanten Therapien am Entstehen (MEL)

Nicht alles Gold was glanzt!

* Negative Ph Il Studien (LC, TNBC, GBM, Gl)
* Wo bleibt die personalisierte I-O Therapie?
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Zusammenfassung und Ausblick

Trends in I-O

* 1. Welle der Monotherapien am Auslaufen (LC, EC, HCC)

e 2. Welle der 1L Kombinationstherapien am Etablieren (LC, TNBC, UC, H&N, GC, RCC)
* 3. Welle der (neo)adjuvanten Therapien am Entstehen (MEL)

Nicht alles Gold was glanzt!
* Negative Ph Il Studien (LC, TNBC, GBM, Gl)
* Wo bleibt die personalisierte I-O Therapie?

Ausblick
* Vielzahl an Ph Il Studien und Zulassungen in den nachsten Jahren
* Biomarker, Sequenzierung, Resistenz, Mikrobiom, next generation |-O

%Z% Bristol-Myers Squibb
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Osterreichische Gesellschaft fuir Krankenhauspharmazie
Herbstmeeting 2019

Mag. Markus Krenn
Disease Area Specialist Immuno-Oncolgoy
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