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Immunotherapy is a standard for advanced NSCLC
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1. Platinum/pemetrexed +
pembrolizumab

2. Carboplatin/nab-paclitaxel +
atezolizumab

Monotherapy 1. Carboplatin/(nab)paclitaxel
1. Pembrolizumab + pembrolizumab

3. Carboplatin/paclitaxel/bevacizumab 2. Atezolizumab 2. Platinum/paclitaxel +
+ atezolizumab 3. Cemiplimab cemiplimab

First line

4. Platinum/pemetrexed or paclitaxel +
cemiplimab

Ipilimumab + nivolumab (PD-L1+?)

Ipilimumab + nivolumab + chemotherapy (2 cycles) according to histology
Tremelimumab+ durvalumab + chemotherapy according to histology




WHICH BIOMARKERS ARE REQUIRED FORTREATMENT
DECISION-MAKING PRIORTO INITIATING I0-BASED
TREATMENT ?



Targetable biomarkersin NSCLC & 10
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TMB

WHICH BIOMARKERS ARE REQUIRED FOR TREATMENT
DECISION-MAKING PRIORTO INITIATING IO-BASED
TREATMENT ?



Where are we with TMB?
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The future is accurate neoantigen identification (HLA-matched) and specific T-cell response assessment



A very high threshold needed?

A Objective response rate

50 \ JAMA Oncology | Original Investigation
Association of High Tumor Mutation Burden in Non-Small Cell Lung
Cancers With Increased Immune Infiltration and Improved Clinical
] Outcomes of PD-L1Blockade Across PD-L1Expression Levels
. P'””“T_‘J?{"'*‘”"'i“‘ ,,,,,,, == * Pooled analysis of the MSKCC, DFCI, and SU2C/Mark
o i;‘:‘””“ Foundation cohorts.
2 1 HR, 0.0 (95% 0, .33-0.50); 7 <.001
o * Normalizing IMPACT, DFCl Oncopanel, and WES, with
o «high TMB» being TMB z score of greater than 1.16
AR RS B « Patients with NSCLC and a high harmonized TMB z
S e score of 1.16 or higher (corresponding to 219.0 for
— MSKCC, 219.3 for DFCI cohort, and 216.0 mutations
per Mb for the SU2C) had significantly better
outcomes (RR, PFS & OS)
e y,“ s W o e “Te'r . C e o Wolchok NEJM 2017; Garon NEJM 2015
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nature reviews clinical oncology [

Review article
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Tumour mutational burden:
clinical utility, challenges and
emerging improvements
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Tumour neoantigen

burden

Percentage of mutations presented by MHC class |

Additional factors influencing immunogenicity:
= Variant type: SNV, DNV, indel, 5V

» Somatic HLA allele loss (HLA-corrected TMB)
» Persistent mutations (pTMB)

* Mutational signatures: SB: S4, SB

» Guarding/restrained/neutral antigens



Histological subtype

WHICH BIOMARKERS ARE REQUIRED FOR TREATMENT
DECISION-MAKING PRIORTO INITIATING IO-BASED

TREATMENT ?



Histology and anti-PDz activity
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CheckMate 227 (PD-L1+) and gLA
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POSEIDON: the outlier?

D+CT D+T+CT CT D+CT D+T+CT CT
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PD-L1

WHICH BIOMARKERS ARE REQUIRED FOR TREATMENT
DECISION-MAKING PRIORTO INITIATING IO-BASED
TREATMENT ?



Performance of PD-L1 is variable across cancer types

NSCLC
1.0 4
0.9 4
0.8 4
. P3s=1 " Scoring Systems Assessed

* PS: percentage of cells with
membranous PD-11 staining at any
intensity

= P2S: percentage of cells with
membranous PD-L1 staining at
moderate or strong intensity

True Positive Rate
o
o

= P35: percentage of cells with
membranous PD-L1 staining at
strong intensity

0.0 0.1 02 03 04 05 0.8 0.7 0B 09 10
False Positive Rate

* A cut off value of 50% has been defined in NSCLC

True positive rate

Melanoma
1.00— | S "GP— I ———
I
]
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0.75- :
|
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I
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False positive rate

* The shoulder of the ROC curve is taken to be the point that achieves the best true

positive and the best false positive rate

Wolchok NEJM 2017; Garon NEJM 2015



N (I0/chemo) Inclusion Primary endpoint PD-L1 Cross-

PD-L1250% Ab

over®
Pembrolizumab? KN-024 154/151 PD-L1 = 50%, no EGFR, ALK PFS (OS key 2°) 2203 66%
Pembrolizumab* KN-042 299/300 PD-L121%, no EGFR, ALK OS PD-L1250%, PD- 22C3 NA
L1=220%, PD-L121%
Cemiplimab? EMPOWER- 283/280% PD-L1 > 50% OS, PFS 22C3 74%
Lunga No never-smokers, EGFR, ALK,
ROSa
Atezolizumab3 Impower 107/98 PD-L1 2 50%, IC = 10%, OS, PD-L12 50%, PD-L2  SP142 34.7%
110 No EGFR, ALK = 5%, PD-L1 2 1%, (NPT)
Nivolumab# CheckMate 88/126 PD-L1>1% PFS PD-L1 2 5% (OS 2°) 28-8 60.8%
026 No EGFR, ALK
Durvalumab3 MYSTIC 118/107 any PDL1 OS, PFS SP263 NA
No EGFR, ALK PD-L1 TC 225%
(modified endpoint)
Avelumab® Javelin 281/345 (qQw+q2w) PD-L12>1% OS, PFS PD-L1 2 80% 73-10 31-35%
100 No EGFR, ALK (comparable to =50% for

22C3) q2w, qw

*Brahmer et al, ESMO 2020, Reck et al, JCO 2021;39:2339-2349. Cho et al, JTO 2021;16(35):5225. 2Sezer et al, Lancet 2021;397:592-604. Ozgiroglu et al, Annal of Onc 2022; 33:57:51421.3Jassem et al, JTO 2021;16:1872-82 (updated exploratory). Spigel et al, Annal Onc 2019;30(5):v915.
Herbst et al, NEJM 2020; 383:1328-1339. “Carbone et al, NEJM 2017;376:2415-26. 5Rivzi et al, JAMA Oncol. 2020;6(5):661-674. ®Reck et al, WCLC 2022;0A15.03. *Chemo>I0 in high PD-L1. & Partial retesting of PD-L1. NPT:non-protocol treatment.



PD-L1 High

WHICH BIOMARKERS ARE REQUIRED FOR TREATMENT
DECISION-MAKING PRIORTO INITIATING [O-BASED
TREATMENT ?



Stage IV NSgNSCC, molecular tests negative (EGFR/ALK/ROS1/BRAF/RET/MET/EGFR ex20ins/KRAS G12C/NTRK/HERZ)* without contraindication for immunotherapy

Oligometastatic

'
[ ECOG PS and PD-L1 expression level ]

l |

Systemic

therapy & LRT
[1I, B]

PS5 0-2 and
-L1250%

W
PS 0-1 and any expression of PD-L1

!

PS 2 and

PD-L1 <50%
4 " .
Pembrolizumab Pembrolizumab—platinum-pemetrexed (4 cycles) followed by
[I, A; MCBS 5°
Atezolizumab

pembrolizumab-pemetrexed [I, A; MCBS 4¢]
Atezolizumab—carboplatin-nab-paclitaxel (4-6 cycles) followed by atezolizumab [I, A; MCBS 3¢]
(also for ICs =10%) Atezolizumab-bevacizumab—carboplatin-paclitaxel (4-6 cycles) followed by
I, A; MCBS 5¢] atezolizumab-bevacizumab [I, A; MCBS 3¢]
Cemiplimab Nivolumab-ipilimumab + 2 cycles of platinum-doublet ChT followed by
I, A; MCBS 4] nivolumab-ipilimumab [I, A; MCBS 4¢
(for PS 2 for all drugs:

Platinum-doublet ChT
[carboplatin preferred:
I, A; pemetrexed
preferred: I, A]

Maintenance
pemetrexed if
Cemiplimab-platinum-doublet ChT (4 cycles) followed by Improvement to‘ PS0-1
(i, B]) cemiplimab + pemetrexed maintenance’ [I, A] . [MCBS 4¢]
Durvalumab-tremelimumab-platinum-doublet ChT (4 cycles) followed by Single-agent ChT
durvalumah-tremelimumab (tremelimumab one additional dose) + pemetrexed maintenance' [pemetrexed: I,
Disease progression®

Nivolumab-ipilimumab (only for PD-L1 =1

B; gemcitabine,
vinorelbing or
docetaxel: I, B]

, A; MCBS 4+]

o—
Platinum-doublet ChT (I, A] (pemetrexed preferred)

[11, A; MCBS 4¢] followed by pemetrexed maintenance
[I, A; MCBS 4¢] if pemetrexed switch

PS 3-4
maintenance [, B]
If 4 cycles of gemcitabine—cisplatin: gemcitabine

continuation maintenance [, C]

PS3-4
regardless
of PD-L1

Pemetrexed [I, B] Nivolumab [I, A; MCBS 5¢]
Platinum-doublet ChT [I, A] (pemetrexed preferred) Nint edggictit:z ileg‘xi% (1L, 8] Atezolizumab [I, A; MCBS 57
I, &; MCBS 4¢] : &
Carboplatin—paclitaxel-bevacizumab followed Ramuciruma—docetaxel [1, B; MCBS 17]
by bevacizumab maintenance [I, A; MCBS 2¢] Or

Pembrolizumab (PD-L1 21%) [I, A; MCBS 5¢]
Other options are the same as for second-line
treatment for PS 0-2 after ChT-ICI®

Re-challenge ICI [lll, B
platinum-pemetrexed-bevacizumab followed by

pemetrexed-bevacizumab maintenance [I, A]

9> BSC alone [11l, A] <€}
Re-challenge ICI [1ll B] A

Hendriks LE, et al. 2023 Ann Oncol;34:358-76.



OS by PD-L1 Expression
Pembrolizumab KEYNOTE-001

100
00—
80—
= 70
T e ' L1
<
= 50— .
(5] PS Maedian (95% Cl), mo
= 40—
S 250% NR (13.7-NR)
S Lo | L1l
(o) 1-49% 8.8 (6.8-12.4)
20—
<1% 8.8 (5.5-12.0)
10—
0 I I I I I I |
0 4 8 12 16 20 24 28
Time, months
n at risk
PS 250% 119 92 56 22 5 4 3 0
PS 1-49% 161 119 58 15 6 4 0 0
PS <1% 76 55 33 8 0 0 0 0

Garon EB et al. N Engl J Med. 2015;372(18):1700-1709.



Probability of survival

The 50% TC cut-off is validated first line in NSCLC

100 Evants, HR
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PD-L1 =50%: 3-year outcomes

1.0+

0.9 Patients, n Median OS, months
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T
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a0 = Chemotherapy
804
Stratified HR =0.76 (95% CI: 0.54-1.09)
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Reck, WCLC 2019; Brahmer, ESMO 2020;

Time (mo)

Aguilar, Ann Oncol 2019, Herbst, NEJM 2019



Clinical continuum: anti PD(L)-1 in very high PD-L1

100 10 - Overall survival
- 80—
s i
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Aguilar, Ann Oncol 2019; Kilickap, WCLC 2020



3 years FU for cemiplimab in EMPOWER-Lung 1
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Effectiveness of PD-(L)1 inhibitors alone or in combination with platinum-
doublet chemotherapy in first-line (1L) non-squamous non-small-cell lung

cancer (Nsq-NSCLC) with PD-L1-high expression using real-world data

M. Pé&ral™’, E. Felip®!, U. Dafni®®, L Palito®, N. Pal®, 2. Tsourtl, T. G. N. Ton®, D. Merritt’, 5. Morris”, R. Stahal®

& 5. Peters™

*  Primary outcome was overall survival (OS) among treatment initiators

*  Subgroup analyses were conducted to evaluate the influence of brain metastases, liver

metastases and smoking history

Chemotherapy-naive patients
with stage IV nsq-NSCLC and
high PD-L1 expression?
(N=520)

CIT-mono (n=351)

CIT-combo (n=169)

Propensity
score
weighting

Survival
follow-up




Chemotherapy might not be needed in PD-L1 250%

Overall survival

. - Unadjusted anlaysis
Adjusted analysis . =

HR=0.38
Stratified HR: Brain metastases — h
. ) HR=1.25
T.:..;M . Brain metastases, Yes -
== cohart-CIT_Camba - H?R:o_eg
Brain metastases, No -
E;|R=|J.!3?
Stratified HR: Liver metastases -| k
‘g - Liver metastases, Yes | N
§ ) r%iR=0.92
@ Liver metastases, No — :
R0
025 Stratified HR: Smoking status -
) i HR=0.25
Mo history of smoking
o _ i HR=1.10
.00 i History of smoking — —h—
a a 10 15 Time (rZrDlonths) 25 30 85 40 ) z ‘ T T .
) Favours CIT-combo ~ Favours ClT-mono "
CiT-combo vs . Hazard ratio (95% CI) P value Group Patients Events, n (%) Median rwPFS (95% CI), mo
CIT-mono (reference)
Unadjusted analysis 1.01 (0.78, 1.05) 0.957 CIT-mono 351 170 (48) 11.5 (8.12, 15.01)
Adjusted analysis 1.04 (0.78, 1.37) 0.811 CIT-combo 169 87 (52) 10.8 (8.97, 15.31)

@ Proportional hazards assumption is violated in the unadjusted model (Schoenfeld residual test).

The propensity score model included metastatic type, age, race, ECOG performance status score, brain metastases, smoking status, sex, liver metastases, time to 1L treatment start.



What does RWD tell us about real & adequate expectations?
FDA analysis

2022ASCO

ANNUAL MEETING

Outcomes of anti-PD-(L)1 therapy with or without

chemotherapy (chemo} for first-line (1L) treatment of OS in 10-only and Chemo-IO Arms of Randomized Trials

Supporting Approval in 1L NSCLC

advanced non-small cell lung cancer (NSCLC) with PD-
L1 score 250%: FDA Pooled Analysis

1.00 \\
. . ) 0.75
Oladimeji Akinboro, MD, MPH £
3
Chemo-l0 10-alone E 050
(N=455) (N=1,298) [
0s €
Median, months (85% CI) 25.0 (19.0, NE) 20.9 (18.5, 23.1) ® 025
HR (95% Cl) 0.82 (0.62, 1.08) Median OS (months)
PFS 10-only: 20.9 months (95% CI: [18.5, 23.1])
Median, months (95% CI) 96 (8.4, 11.1) 7.1(6.3,8.3) 0% Chemo-10: 250 months (95% CI- [19.0, NE])
o, | 0 6 12 18 24 30 36
HR (95% CI) 0.69 (0.55, 0.87) Time (months)
ORR g
MNumber at risk (number of events)
% (35% Cl) 61 (56, 66) 43 (41, 48) E
Odds ratio 12(1.1,13) E 455 (0) 385 (60) 253 (121) 86 (156) 22 (164) 3 (166) 0 (166)
Abiarswators: Chema|C=platnum.based doublet chamotherapy aks mmunctherany; Clmconfdence nesral: HR-hazards ravo; (0=rrmunathesay; M=rumber; RECLG=non-smal-cell lung g; 1298 (0) 957 (267) 644 (410) 381 (509) 137 (551) 30 (558) 2 (560)
eaneer, HE=not estmatk; ORR=cbiectve resacnse rate: O5-oerall sunival FO-L1=programmed death Igand-1; PFE=prograssion-fes surdesl. -
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No. at risk:
Pembrolizumab

Chemotherapy

KEYNOTE-024 : A word of caution?

Events, HR
Mo, Na. (%] (85% CI}
Pembrolizumab 154 103 (B6.9) 0.2

Meadian (95% Cl} Chemotherapy 151 123 181.8) (04810 081}
26.3112.3 to 40.4}

12.419.4 to 18.3)

40 4
30
20
10

1 24 30 3 42 48 B4 60 66 72
Time (manths})

a9 78 73 66 62 54 a1l 20 a o
61 48 44 35 33 28 26 13 3 o
Evants, HR
Ma. Mo, (%) 195% CI)
Pembrolizumab 154 126 {81.8) 0.50

Chemotherapy 161 141183.4) 10.39 to 0.65)

164
151

62
20

18 24 30 36 42 48 54 B0 66
Time (months)

48 38 36 30 24 20 15 3 o]

1/3 of patients experience progressive disease
at first assessment

A surprisingly small proportion
of patients receive second-line therapy
* RWD25%
* KEYNOTE-024: 53%
* KEYNOTE-042: 46%
* EMPOWER-Lung1:32%

Reck M, et al. J Clin Oncol 2021;39:2339-49



PD-L1 negative

WHICH BIOMARKERS ARE REQUIRED FORTREATMENT
DECISION-MAKING PRIORTO INITIATING IO-BASED
TREATMENT ?



Stage IV NSqNSCC, molecular tests negative (EGFR/ALK/ROS1/BRAF/RET/MET/EGFR ex20ins/KRAS G12C/NTRK/HERZ)* without contraindication for immunotherapy

Oligometastatic

!

h
[ ECOG PS and PD-L1 expression level ]
1

Systemic

PS 0-2 and
PD-L1 =50%

Pembrolizumab
[I, A; MCBS 5¢]
Atezolizumab
(also for 1Cs =10%)
[I, A; MCBS 57
Cemiplimab
[I, A; MCBS 47]
(tor PS 2 for all drugs:
[, B])

Disease progression®

therapy & LRT
Il B]

Platinum-doublet ChT [I, A] (pemetrexed preferred)
(11, A; MCBS 4] followed by pemetrexed maintenance
[I, A; MCBS 4¢] if pematrexed switch
maintenance [, B]

If 4 cycles of gemcitabine-cisplatin: gemcitabine
continuation maintenance [1, C]
Platinum-doublet ChT [I, A] (pemetrexed preferred)
[Il, A; MCBS 4&¢]
Carboplatin—paclitaxel-bevacizumab followed
by bevacizumab maintenance [1, A; MCBS 2¢] Or

Ramucirumab—docetaxel [I, B; MCBS 1¢]

platinum—pemetrexed-bevacizumab followed by

pemetrexed-bevacizumab maintenance [, A]
Re-challenge ICI [Ill, B]

'
PS 0-1 and any expression of PD-L1

Pembrolizumab—platinum—pemetrexed (4 cycles) followed by
pembrolizumab-pemetrexed [I, A; MCBS 4]

Atezolizumab—carboplatin—nab-paclitaxel (4-6 cycles) followed by atezolizumab [I, A; MCBS 3]
Atezolizumab-bevacizumab—carboplatin—paclitaxel (4-6 cycles) followed by

atezolizumab-bevacizumab [, A; MCBS 3¢

Nivolumab—ipilimumab + 2 cycles of platinum-doublet ChT followed by

nivolumab—ipilimumab [I, A; MCBS 4¢]
Cemiplimab-platinum-doublet ChT {4 cycles) followed by
cemiplimab + pemetrexed maintenance’ [I, A]

Durvalumab-tremelimumab-platinum-doublet ChT (4 cycles) followed by
durvalumab-tremelimumab (tremelimumab one additional dose) + pemetrexed maintenance

[I, A MCBS 4]
Nivolumab—ipilimumab (only for PD-L1 =1%)" [I, A; MCBS 4¢']

v
[ Disease progression? ]

| |
+

Pemetrexed [, B]
Docetaxel [I, B]
Nintedanib-docetaxel [Il, B]

Re-challenge ICI [ll, BJ®

!

PS 2 and
PD-L1 <50%

Platinum-doublet ChT
[carboplatin preferred:
I, A, pemetrexed
preferred: I, A]
Maintenance
pemetrexed if
improvement to PS 0-1
[MGBS 4¢]
Single-agent ChT
[pemetrexed: II,

B; gemcitabine,
vinorelbine or
docetaxel: 1, B]

PS 0-2¢ I PS 3-4 |

1

Nivolumab [I, A; MCBS 5¢]
Atezolizumab [1, A; MCBS 59
Pembrolizumab (PD-L1 =1%) [I, A; MCBS 5¢
Other options are the same as for second-line
treatment for PS 0-2 after ChT-ICI®

9> BSC alone 111, A] <&
*

PS3-4

regardless
of PD-L1

Hendriks LE, et al. 2023 Ann Oncol;34:358-76.



Pooled pembro/chemo data in PD-L1 negative NSCLC

100+, Events, Median (95% CIi, HR
90 (%) mo (85% CI)
4 H Pambrolizumab +
:2 ﬁ:‘x chematherapy 218 {85.5) 18.3 {15.2-20.9) 064
1 - 0.51-0.73)
60, :La:;';:’h;r py 167 (89,3} 1.4 (9.4-13.3) g
]
o 50
o
® | 245% I 18.6%
309 L 122% D oeg% 12.5%
20 :
10
"o 12 24 36 48 60 72
Mo. at risk Time, mo
255 169 a7 62 47 18 0
187 ) 47 21 17 6 0
1001 Events, Median (95% CI), HR
90 n (%} mo (95% Cl)
80 Pembrolizumak + .
chemotherapy 238 (83.3) 6.5 (6.2-8.4) EE
70- (0.54-0.81)
Placebo + . .
= 604 chemotherapy 178 {95.2) 5.5 (4.7-6.2)
6 50
o
40
30
20 : ;i’: ;6%
3 : : L 3.7%
10 - : : :
0 ; ; : t — \
0 12 24 36 60 72

KN18g Global, March 8, 2022; KN18g Japan Extension, February 7, 2023; KN407 Global, February 23, 2022; KN407 China Extension, February 10, 2023.
Gadgeel, WCLC 2023



Cancer Therapy: Clinical

mrER Anti-CTLA-4 therapy broadens the melanoma-reactive CD8* T cell
ngil_aglonal response
CTLA4 Blockade Broadens the Peripheral T-Cell Receptor Pia Kvistborg et al.
Repertoire = Sci Trans! Med 6, 254ra128 (2014);
p DOI: 10.1126/scitransimed 3008918
Lidia Robert', Jennifer Tsoi”, Xiaoyan Wang' =, Ryan Emerson”™®, Blanca Homet ', Thinle Chodon',
Stephen Mok™2, Rong Rong Huang®, Alistair J. Cochran”, Begofa Comin-Anduix®®, Richard C. Koya™®,
Thomas G. Graeber™=, Harlan Robins™®, and Antoni Ribas!=#
A Richness (pre vs. post): P = 0.001 B Shannon diversity index (pre vs. post): P=0.04
m
@
2 < 11
2.51 2 160,000 g 1
. 3z .
g £ t
2.0 w 0 = i -
o2 B 107
154 £g 200 : 2 :
T2 c
1.01 5 ' : S o
’ & 80,000 - : é
.
0.5+ S & o
=
0.0 ¥ - Pre Post Pre Post
@ 2
Q¢ Q°
Normalized TCRV-beta CDR3 repertoire Richness and Shannon index for diversity. Differences in
diversity. richness for total number of unique productive sequences (P . 0.001;A)
Analysis comparing baseline and post- and Shannon index for diversity of the repertoire (P . 0.04; B).

tremelimumab PBMC samples,



EMPOWER-Lung 3 : what bout negative PD-L1

0S PFS

Cemiplimab + Placebo + Cemiplimab + Placebo +
chemo chemo chemo chemo
Hazard Ratio (95% CI) Hazard Ratio (95% CI)
#0S events/  #0OS events/ #PFS events/  # PFS events/
# patients # patients # patients # patients

All patients 1321312 82/154 —a— 0.71 (0.53-0.93) 204/312 1221154 —e— 0.56 (0.44-0.70)
Age group <65 years 721184 53/94 —— 0.57 0.4{}—0.81% 114/184 77194 —s— 0.53 [0.39—0.?1}

265 years 601128 29/80 —a— 0.88 (0.56-1.37 90/128 45/60 —— 0.56 (0.39-0.81
Gender Male 113/268 75123 ——i 0.55 (0.41-0.74) 176/268 103123 —e—i 0.48 (0.37-0.61)

Female 19/44 7131 H——————— 2.11(0.89-5.0% 2R/44 19/31 01.90 (0.50-1 621
Race White 116/267 76/138 —e— 0.67(0.50  Feb 24 2023

Non-white 16/45 616 —_— ———i 0.79(0.31  KristiRosa
Histology Squamous 57/133 3967 —"—= 0.56 (0.37

FR/179 43R7 == 0790

<1% 54/95 27/44 —— 1.01(0.63

1-49% 40/114 31161 —— 0.52(0.32

=50% 38/103 24/49 e | 0.61(0.37

U TT7a1 2] U590 020
Regi é 1191259 75/134 0.69(0.52 The European Medicines Agency's Committee for Medicinal Products for Human Use has

egion A:{:pe 1 1%3-2{0 ?gﬂge [ E— gg 8% recommended the approval of cemiplimab-rwic {Libtayo) in combination with platinum-based

Brain met Yes 11/24 57 - " 0-42 0. 14 chemotherapy as frontline treatment for adult patients with advanced non-small cell lung

No 121/288 Ti47 —a— 0:63 0:51‘ cancer [NSCLC) with PD-L1 expression of 1% or higher in the European Union.!
Cancer stage Locally advanced 16/45 13/24 —_— 0.54 (0.25

Metastatic 116/267 69/130 —— 0.69(0.51 The approval would include patients who are not candidates to receive definitive
Smoking Smokers 115/269 75/130 — — 0.61(0.46 chemoradiation, whose tumors are metastatic or locally advanced, and who do not harbor

Never smokers 17/43 7i24 —_—t 1.28 (0.53 EGFR, ALK, or ROST aberrations.

T 1
01 1 10 The positive opinion is based on data from the phase 3 Study 16113/EMPOWER-Lung 3 trial

+% > [NCTO3409614). Of the 466 patients enrolled to the trial, 327 had tumors with a PD-L1
Cemiplimab + chemo better Placebo + chemo better expression of at least 1%. In this subgroup, cemiplimab plus chematherapy {n = 217) resulted in a median overall survival
[O8) of 22 months vs 13 months with chemotherapy alone {n = 110) at a median follow-up of 16 months; this translated to a
45% relative reduction in the risk of death {HR, 0.55; 95% Cl, 0.39-0.78). With a longer median follow-up of 28 months,
cemiplimab/chemotherapy continued to showcase a meaningful survival benefit in this group (HR, 0.51; 95% CI, 0.38-
0.69).



CheckMate 227: adding a CTLA-4 is active in negative PD-L1

Positive PD-L1 cohort
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Adding a CTLA-4 to chemo/nivo: CheckMate gLA

A All randomized

100 4 Hwovlnwcm Chemo
(n=361 (n = 358)
Median PFS,* months 6.4 53
- HR (95% CI) 0.70 (0.59-0.83)
— m_
®
£
404
20%
e 5 ; 13%  jvo+ 1Pt + chemo
0 : 9%5 5% Cl"er'\o .
0369 11!518 21 24 27 30 33 36 39 42 45 48 51
Months
No. at risk
1

NIVO + 1Pl + chemo 361252 170134101 83 75 65 57 54 48 44 33 17 9 4
Chemo 358231106 72 49 44 27 23 20 16 13 11 10 6 4 1 O

oo

B PD-L1<1%
100 5 NIVO + IPl + chemo  Chemo
{n = 133) (n=129)
Median PFS,© months 5.0
80 HR (95% CI) 0.69 (0.52-0.91)
Hw-
=
£
40_
20
1
0 H 5%5 _‘—b—cChem
0 3 6 9 12151821 142?3033]63942 454851
Months
135905846332523232111 2019!6 E 5 %5 19
129 92 41 37 16 11 4 4 4 2. .00 0 09

C PD-L1 = 1%
100 2 NIVO + IPl +chemo  Chemo
(n = 204) (n = 204)
Median PFS,® months 6.9 4.7
204 .HR (95% Q) 0.71 (0.57-0.88)
. 604
®
k
40_
20%
204 :
12% wivo + 1Pt + chemo
0 : : 6%‘ Chemo
0 3 6 9 1215 18 21 24 27 30 33 36 39 42 45 48 51

Months

204145100 80 62 49 43 39 34 31 27 4 16 9 4 1 0 O
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Adding a CTLA-4 improves OS in negative PD-L1 in POSEIDON

PD-L1TC 21%

wv[\),s.months HR vs CT
10 4 (a5 cl) (853 CI)
’ 15.6 0.76
THO*ET  ig184)  (0.61-0.85)
Events/ Events/ 0.8 D+CT 144 0.79
patients, niN T+D+CT vs CT patients, niN D+CTvs CT * (11.8-175)  (0.64-0.98)
w
All patiants 5B3/6T5 584/675 —e— S sl cT [10‘:'1"'52] -
Sex Mala 455/517 450/501 —— [
Female 126/158 144/174 — £
Age <65 years 308/367 209/345 —e— £ 04+
cEt Zrans, ELLIEETS = 2
POL1 ngsoara 151::198 —_— 0.62 152::191 p— 0.65 02
expresslon  TC <50 422477 —— 0.81 432/483 — 0.91 2
TC 21% 350/420 e 071 3717431 —— 0.78
TC <1% 233/255 p—— 0.81 223/243 — 0.98 |
Histology 501 2291246 —— 0.85 234250 = 0.82 0 . A A
sk 3531458 —e t6a Ry —e g 0 3 9 12 15 18 21 24 27 30 33 36 39 42 45
Planned €T  Nab-paciitaxel doublet 36142 061 43149 I 0.75 Time from randomisation (months)
Pemetrexed doublet  338/411 ——d 071 3431407 —— 0.80 No.atrisk o es 60 we By 1 e 43 a0 1s s
Gemaitabine doublet  209/222 —— 0.85 2081219 ——1 0.89 Ear R A I
Smoking Current 125/150 — 0.53 115/130 ——H 0.73 CT 207 178 154 63 50 42 38 26 12 9 3 0
history Former 331/386 —— 0.73 335/381 —— 0.81
Navar 126/138 — 117 143/163 — 092 PD-L1 TC <1% A e R ET
Race Asian 189/227 — 0.94 211/251 —t 0.83 ~ T Ch (95% )
Non-Asian 394/448 —— 062 383424 e 075 10 oy o
+O+
ECOG PS 1} 187/229 A 074 193/228 A 0.73 (8.9-155)  (0.58-1.00)
1 306/445 —— 072 4D1/447 ——14 0.86 084 - 109 0.99
Brain Yes B4/78 —_— 079 6273 b 0.83 o (8.1-13.5)  (0.76-1.30)
metastases  No 5197567 —e— 073 532/602 —— 081 B et e . _
AJCC disease VA 200/337 —— 0.71 2B8/336 —— 0.70 5 087 —
stage VB 202/335 —— 0.1 304/337 —— 099 £
T T T T T T 5
0.25 05 1 2 0.25 05 1 2 £ 049
+ > + > o 23.9%
Favours T+D+CT Favours CT Favours D+CT Favours CT 0.2 Y
17.8%
17.8%)
0 L S e e e e I I e e e e e
1] 3 5] 8 12 15 18 21 24 27 30 33 36 39 42 45
Time fraom Laﬂﬂt\:lﬁgmﬁgtlgﬂ {manths)
Mo. at risk
T+D+CT 125 110 96 78 68 53 45 35 20 24 24 21 11 3 a
D+CT 113 54 73 &2 50 36 29 24 19 168 13 9 T 3 2 a
CT 130 106 82 72 57 43 34 28 22 20 14 12 4@ ) 3 a

HRs calculated using an unstratified Cox proportional hazards model; DCO 12 Mar 2021,
Johnson, WCLC 2021; Garon WCLC 2022; Peters ESMO |0 2023



MEDI5752 enhances CTLA-4 blockade on PD-1+T cells

On activated T cells, MEDI5752 achieves comparable PD-1 binding and significantly
greater CTLA-4 binding vs. co-administration

MEDI5752 Anti-PD-1 & Anti-CTLA-4 Co-administration
PD-1* CTLA-4* T cells PD-1* CTLA-4* Tecells

& A monovalent bispecific antibody

L 1C50 14.4nM
1C50 0.02nM

Normalized % MFI
(o2}
o
Normalized % MFI
(o2l
o

o IC50 6.4nM PD-1 CTLA'[|.

1C50 2.4nM

A

T T T T T T 1 T T T T T T 1
0.001 0.01 0.1 1 10 100 1000 0.001 0.01 0.1 1 10 100 1000

[Ab]nM [Ab] M
@ Saturation binding curve ¢ Unbound CTLA-4 receptor 4 Unbound PD-1 receptor

Peripheral PD-1 receptor occupancy

§ Dose (mg) PK(N) RO (N}

z | JEES TR

2 75 1 1

3 225 3 3 .

3 75 s s Affinity to human CTLA-4: 0.42 nM
2 %07 s Lo Affinity to human PD-1: 0.82nM

2 500 5 5

2 254 750 & 8 Fcisotype: human IgG1-TM (reduced ADCC)
= 1500 [FE ]

O 2000 M 2 CTLA-4 arm = Tremelimumab arm
o I 2500 7 6

TT T T T T T T T T 1
22 43 64 Bs 106 127 148 165 190

Time (days)

CHO cell receptor occupancy assay assessed by flow cytometry; Reprinted with permission from Dovedi S, et al Cancer Discov. 2021
ADCC, antibody-dependent cellular cytotoxicity, CTLA-4, cytotoxic T-lymphocyte associated protein-4; PD-1, programmed death-1



Bispecific MEDI5752 1500 mg + CTx better han pembrolizumab + CTx in
first-line non-squamous NSCLC

Randomised cohort (N=41) PFS

1L Non-squamous NSCLC

Median follow-up, months (range)

MEDI5752 1500 mg Pembrolizumab
+ CTx (n=20) + CTx (n=21)

22.8(0.8-26.9)

145 (1.6-27.9)

ORR, n (%) 10 (50.0) 10 (47.6)
Disease control rate, n (%) 17 (85.0) 20 (95.2)

| Median DOR, months (95% CI) 20.5 (4.1-NE) 99(28-NE) |
Median PFS, months 15.1 8.9

Median OS, months

NR

16.5

ORR, PD-L1 <1%, n/N (%) (95% Cl)

Median PFS, PD-L1 <1%, months

519 (55.6) (21.2-
86.3)

13.4

3/10 (30.0) (6.7-
65.2)

9

MEDI5752 + CTx

0.9
0.87]
0.77]
0.67]

0.5

PFS rate

0.4

03
0.27]

0.1

0.0

2 4 6 8 10 12 14 16 18 20 22 24 26 28
Time (months)

Patients at risk

20 19 17 16 15 13 10 10 10 10 10 10 9 9 8 8 7 7 7 7 6 4 3 2 0 0 O O O
Pembro+CTx 21 21 18 17 17 13 12 10 10 20 10 9 8 8 7 6 5 5 4 4 4 3 3 3 2 2 2 0 O

CTx, chemotherapy; CR, complete response; DOR, duration of response; ITT, intent-to-treat; PFS, median progression-free survival; NR, not reached; NSCLC, non-small-cell lung cancer; ORR, objective response rate; OS, overall survival;
PD-L1, programmed cell death ligand-1; PFS, progression-free survival; PR, partial response; uPR, unconfirmed partial response

Data cut-off 12 July 2022.



Where Does Anti-CTLA-4 Fit?
PD-L1 <1%

Median PFS Median OS
(months) LA S (months)

3-y OS 5-y OS
CheckMate 2272 - - - 17.5 35% 17.5%
Non-squamous CheckMate gLA34 6.4 16% - 18.6 25% -

KEYNOTE-1895 6.2 4.8% 2.4% 17.2 23.3% 9.6%

CheckMate 227%2 - - - 16.3 34% 16.3%
Squamous CheckMate gLA34 5.3 19% - 15.3 25% -

KEYNOTE-407° 6.3 11.6% 7.1% 15.0 22.1% 10.7%

Notintended to be a cross-trial comparison.
1.Brahmer JR, et al. J Clin Oncol. 2022;41(6):1200-1212. 2. Paz-Ares LG, et al. J Thorac Oncol. 2022;17(2):289-308. 3. Paz-Ares LG, et al. Presented at: ASCO 2022. Abstract LBA 9026. 4. Carbone DP, et al. J Immunother Cancer. 2024712(2):¢008189. 5. Garassino MC, et al. Presented at: ESMO 2022. Abstract 973MO. 6. Novello'S, et al. J Clin Oncol. 2023;41(12):1999-2006.



STK11/KEAP-1

WHICH BIOMARKERS ARE REQUIRED FOR TREATMENT
DECISION-MAKING PRIORTO INITIATING IO-BASED

TREATMENT ?



STK11 and KEAP1 mutations occur frequently in NSCLC

Mutation prevalence in patients with metastatic lung adenocarcinoma

25.6%

17.2%

14.5%

11.8%
9.66%
7.4% 7.3%
4.8% 9
. o 4.4% 4.0% 3.4% 3.2%

KRAS KEAP1 EGFR STK11 NTRK3 ALK BRAF ROS1 RET NTRK1 ERBB2

Mutation prevalence (%)

National Cancer Institute. TCGA-LUAD for adenocarcinomas and TCGA-LUSC for squamous cell. Available at: https://portal.gdc.cancer.gov/. Accessed April 2024.



https://portal.gdc.cancer.gov/

STKz21 and KEAP1 mutations can be detected by NGS, but
only if itis a broad panel that includes those genes

Assay name Company STK11 KRAS KEAP1 Sample type

TruSight Oncology 5001 lllumina + + + FFPE
o TruSight Oncology 500 High-Throughput! lllumina + + + FFPE
a TruSight Oncology 500 ctDNA assay v22 lllumina + + + ctDNA
% TruSight Tumor 1703 Ilumina + + - FFPE
§ lllumina AmpliSeq Focus* lllumina - + - FFPE
=z lllumina Comprehensive Panel® lllumina + + - FFPE
f{ Oncomine™ Focus Assay® Thermo Fisher - + - FFPE
% Oncomine™ Comprehensive Assay’ Thermo Fisher + + - FFPE
*E Oncomine™ Precision Assay?® Thermo Fisher + - FFPE
§ Oncomine™ Dx Target Test® Thermo Fisher - + - FFPE
= Archer® VariantPlex® Comprehensive Thyroid and Lung (CTL)%0 Diagnostic Longwood + + - FFPE
AmoyDx® HANDLE Classic NGS Panel!! Amoy Diagnostics + + + FFPE
g g Guardant360® CDx!2 Guardant Health + + - ctDNA
E g FoundationOne® CDx13 Foundation Medicine + + + FFPE
§ 3 FoundationOne® Liquid CDx4 Foundation Medicine + + + ctDNA
There are few commercially available NGS platforms that cover biomarkers forimmunosuppressive status




Limitations in focusing on a single mutation

Co-mutations constitute major determinants of tumor molecular diversity and can impact cancer hallmarks;
determine prognosis; predict response to systemic therapies and influence mechanisms of innate and acquired
resistance

Co-occurring alterations can function as robust, and in many settings more precise, biomarkers of therapeutic
response than single-gene predictors.

=] Histopathological appearance
and differentiation

FGFR1 or FGFR2

HRAS

NRAS

MAPZK1

ERBB2 amplification
MET amplification
RET fusion
ROS51 fusion

Cancer cell-autonomous hallmarks ‘
(proliferation, evasion of apoptosis and !
growth suppression, genomic instability {]
and altered bioenergetics) §

/
Composition of the tumour microenvironment ",

y___ Metastatic proclivity ‘. £
and tropism @

Co-mutation-driven
molecular dependencies

ALK fusion

MET splice

ERBB2

____________________________________

NF1 truncation

i 100 |

il - i

Mechanisms of o E = |

acquired resistance Q Lig N 1 ;

; i g 5o L ._L"'. !

I e i

H 1

Response to therapy and prognosis ' g |_ £ ]

- i 0 2z 4 6 8 10 12 14 16 1si
sl Meonths 1

Skoulidis, Nat Rev Can 2019



STK11 mutations are characterised as having ‘cold’ tumour
microenvironments

®* When compared with wild-type tumours, STK11 mutations are associated with a lack of PD-L1 expression and decreased
infiltration of CD8 T cells’?

PD-L1 expression? T-cell infiltration?
Study  opx POPLAR ORIENT-11
population N=361 N=155 N=171 5,000
P=0.0072
4,000 - ]
=PD-L121% E 3,000 A
mPD-L1<1% o0
8 2,000 -
1,000 - _._
—velev
0 T 1
MUT WT
STK1IMUT  STKIIWT  STK11MUT  STK1IWT STK1IMUT  STK211WT STK11/LKB1 STK11/LKB1

1. Adapted from: Li A, et al. J Thorac Oncol. 2023;18(12):1714-1730 [supplementary data]; 2. Skoulidis F, et al. J Clin Oncol. 2019;37(Suppl 15):Abstract 102 (Presented at ASCO
2019).



KEAP1 mutations are also associated with diminished PD-
L1 expression and reduced T-cell infiltration

®* KEAPi-mutated tumours have decreased infiltration of total CD3 T cells, CD8 T cells and PD1-expressing CD8T cells compared
with wild-type tumours

T cells CD8Tcells PD1+CD8 T cells

% % (CD3+) (CD8+) (CD8+PD1+)
= 0.0571
40+ * 15+ L_| 5- *
®
| __ 304 @ _
2 © TS 101
g IEZG' g IE
o = =
e 10
(=
o o4 o
WT MUT WT MUT WT MUT

*P<0.05. Based on a preclinical murine model

Zavitsanou AM, et al. Cell Rep. 2023;42:113295.



¢ P = 0.0001 d P = 0.0001
Article
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n=6427 n=1027 n=571  n=567 n=6427 n=1027 ~a=5711  n=57
[E TMB = 10 mutations per Mo [l TMB = 10 mutations per Mb B PO-L1 TPS < 1%
Median TME (mutations per Mb) W PO-L1TPS 1-49%
PD-L1 TPS = 50%
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Ho. at risk
NIVO + IP] + ch

Addition of a CTLA-4 might improve outcomes in

KRAS-mut

Medlan 05, manths

{953 cl)
1R (95% CI)
62%
|
1 L\.
I L
| b,
i

I 1
12 15 1 N w7 N o
Mariths

HIVO + I + chema Chema

n=a1) in=1)
19.2 135
(11.9-25.5) [10.0-19.1)
0,72 (0.48-1.08)

308 NIVO + 1Pl + chemo

T B

STK77-mut

CheckMate 9LA: Exploratory analysis of OS by mutational status: KRASm, TP53m and STK11m

HIVD + IPI + chemo Chemo

100
in=
1 Median 05, months ¥
. 55 i) 8.6
[T R, B
1 HR (95% CI)
0 L, 543
w
o
a0+ 447
L 30%
=¥ 30%
04 %
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04— 1 T
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NIVO + 1P + chema 50

i) {n = 36)
10.7
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0.7 [01.48-1,28)

05 {%)

TP53-mut

immunotherapy resistant biomarker-defined subgroups

HIVO + IPI + chemo Cheme

\ in = 103} [n - &5)
.-I=\ Median 05, months 125
sl A (555 € {12.6-22.7) (9.5-15.4)
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604
40+
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Na, at risk

1. Paz-Ares LG, et al. Oral presentation at ASCO 2022 (Abstract LBA 9026); 2. Peters S, et al. Poster presented at WCLC 2022 (Poster OA 15.04)



Exploratory analyses suggest addition of a CTLA-4 might
improve outcomes in biomarker-defined subgroups

CheckMate 227: Exploratory analysis of OS by mutational status: KRASm, TP53m and STK11m?

KRAS-mut

NIVO + IPI  Chemo
(n = 88) {n =75)
Median 0S,* mo 17.5 15.7
- 1% HR (95% Cl) 0.79 (0.55-1.12)
) £
8 8
1 Chemo
0 4 I H T . T . T 1 -7 . !
0 6 12 18 24 30 36 42 48 54 60
No. at risk Months Na
88 66 52 42 38 k1] 9 8 23 13 10
63 45 3 22 19 15 ] 7 20

STK171-mut
100+
NIVO + IPI  Chemo
(n=39) (n=39)
80 Median 0S,> mo 10.8 11.2
HR (95% CI) 0.78 (0.48-1.27)
60+
40 # ! 33%
! —_
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L 19%n - T boo
139% 59 v Chemo
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39 2 15 12 9 7 T 7 3 00

17 1 7 5 5 4 2 1 0 0

Ramalingam, ESMO 10 2022

TP53-mut
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20 e
0 T T t T t T i T ™—1
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Exploratory analyses suggest addition of a CTLA-4 might
improve outcomes in biomarker-defined subgroups

POSEIDON: STK11m and KRASm su

STK11m
T+D+CT D+CT CT

Events n'l 40 20034 Hin
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Schedula of treatment

1. Paz-Ares LG, et al. Oral presentation at ASCO 2022 (Abstract LBA 9026); 2. Peters S, et al. Poster presented at WCLC 2022 (Poster OA 15.04)

Change from baseling in target lesion size (%)
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BOR: #PD » 5D
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Schedule of treatmeant



TRITON: An ongoing phase Ill trial

TRITON

Phase lllb randomized, open-label, multicenter study

Study Population
STK11 +/- KEAP1 +/- KRASm

« N=280

* Metastatic non-squamous NSCLC

* No prior systemic treatment for
metastatic disease

* No EGFR or ALK alterations

*  Local testing

« ECOGPSO0or1

+ Tissue Sample requirement (TEC)

Arm 12 Arm 1¢

D + T (wk 16) + CTx

Arm 2d

D+T+CTx

Pembro + CTx Pembro + CTx

Primary endpoints

= OSinITT

+ 0OSin STK11/KEAP1
Key secondary endpoints

+ PFS

= ORR, DoR

« Safety/Tolerability

+ PRO/QoL

Maintenance until PD, unacceptable side effects
or withd | of consent

‘ Treat for (4) cycles >

Stratification: STK11, KEAP1, KRAS = PD-L1 >1%, PD-L1 <1%

Exploratory Analysis
*  Outcomes by PD-L1 expression

*  Outcomes by different
commutations

*Durvalumab 1500 mg Q3W + tremelimumab 75 mg Q3W + (platinum + pemetrexed 500 mg/m? Q3W); tremelimumab (permitted up to 5 cycles). "Pembrolizumab 200 mg Q3W + (platinum + pemetrexed 500 mg/m® Q3W).
‘Durvalumab 1500 mg QAW + tremelimumab 75 mg (one dose at week 16 anly) + pemetrexed 500 mg/m? Q3W. “Pembrolizumab 200 mg Q3W + pemetrexed 500 mgfm? 03W.

Participants must have tumors with STK11 or KEAP1 or KRAS mutations. Co-mutations are also allowed




WHAT CLINICAL CHARACTERISTICS MIGHT DICTATE
DIFFERENTIAL DECISION-MAKING PROCESS



Brain Metastases

WHAT CLINICAL CHARACTERISTICS MIGHT DICTATE
DIFFERENTIAL DECISION-MAKING PROCESS



Ipi/nivo more active option for melanoma CNS lesions

ABC Intracranial Progression-Free Survival
Drug-treatment Naive Patients

B: Nivo
N=19

14%

< 100% Total N° Events, n (%) 13 (48%) 16 (84%)
2 | Med. PFS, mo (95% CI) NR (5-NR) 2.6 (1.8-13.8)
=
- 5-yr PFS rate, % (95% Cl)  52% (36-74)  14% (4-46)
g
<
2
] 60% . _ .
g : : :
g S0%{----fp-—--—"—=—=—=—=-=-=-- E— ————————————————————————— E— ———————————————————————— E
n- L] L] -
— 40% . . .
.g = 21% : :
i - . 0 .

g ' E E 14/0 E
E 20% 1 H .

L o S S 2 S . B . . . . 2 . 2 S, ., . S S A S B

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60
Months
Numbers at risk (cumulative number of censored)
m19(0y 4(0) 4() 3{(1) 3(1) 2(1) 2(1) 2(1) 2Q) 2¢1) 21y 2{1) 2{1) 2(1) 2(1) 2(1) 2(1) 1@ 12 1(2) 1(2)

Long, ASCO 2021



What can immunotherapy offer for patients with brain mets?

ICl monotherapy

(PD-L1 2 50%)

Dual ICI £ chemo
(any PD-L1)

analysis

Chemo + ICI
(any PD-L1)

-
(=}
=]
o
{
o
Q
»x
Q
o
o
<
-
0
o
o

ICl monotherapy
(PD-L1 2 1%)

Dual ICI £ chemo
(any PD-L1)

Chemo + ICI

Specific BrM trials

(any PD-L1)

BrM = Brain metastases

Nadal, ETOP 2024

[ KEYNOTE-001, 010, 024 & 042 (pooled |

analysis); EMPOWER-Lung 1

CheckMate-227 & CheckMate-9LA

KEYNOTE-021, 407 & 189
(pooled analysis)

NCT02085070

CheckMate-817; NIVIPI-Brain (ongoing)

ATEZO-Brain (*); CAP-BRAIN

Previoulsy
treated and
controlled BrM
(attrition)

Corticosteroids
=10mg PDN

Untreated Brm

Measurable
disease in the CNS

(*) Corticosteroids
= 4mg DXM



Pooled analysis KEYNOTE 021-189-407: 1L pembro + chemo

171 /1298 (13%) had BrM
20 /171 received prior brain RT (12%)
Asymptomatic, no steroids

Events, % HR (95% Cl)

100 Pembro + Chemo 53.3
: Chomo 742  0:48(0.32-0.70)
90 =
80 5 % Median (95% Cl), months * Higher benefit in terms of OS in patients
Tad 18.8 (13.8-25.9 . .
704 :34.9% va {5_4_10_9,} with brain mets (HR=0.48) compared to
£ ¥ those without brain mets (HR=0.63)
G 50"
O 40- . . . .
| * Patients without brain mets still have a 5
30 ; : months better mOS in both arms
:I 2Y 0S 42% | —
i e S — * Chemois an obvious confounder
o 3 6 9 12 15 18 21 24 27 30 33
o. at risk Time, months
+ Chemo 105 92 82 71 58 53 44 31 20 g 2 1
Chemo 66 52 37 28 19 14 12 8 6 2 0 0

Powell et al. J Thorac Oncol 2021



CheckMate 227: a higher magnitude of benefit if brain mets

Without baseline brain metastasesc

All
randomized

0s (%)

10

807

60

407

207

With baseline brain metastases?

NIVO + IPI Chemo
(n=68) (n=66)
Median 0S,* mo 17.4 13.7
59% -
HR (95% CI) 0.63(0.43-0.92)

43%

No. at risk

PD-L1 2> 1%

0S (%)

1007]

68
66

807

60|

407

207

Months
47 38 33 29 23 19 18 16 7 0 0
52 39 24 16 7 5 5 5 1 0o 0
NIVO +IPI Chemo
(n=49) (n=48)
Median 0S,¢mo 20.6 13.7

HR (95% CI) 0.62(0.39-0.97)

. at risk

48

5 . IVO + IPI
: : 10% 10%; Chemo
T T T T T T T T T T 1
6 12 18 24 30 36 42 48 54 60
Months
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40 29 19 14 6 5 5 5 1 o O

Reck, ESMO |10 2021
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40

20

54%:

Median 0S,Y mo

NIVO +IPI Chemo
(n=515) (n=517)
17.1 13.9

0,
62% HR (95% CI)

0.75 (0.65-0.86)

40%

27% NIVO + IPI

0
0

No. at risk
515
517

100 7

80 7

60 7

05 (%)

40 7

20 7

390
389

: 30%; : :
H H A '
H : 21A): 16% Chemo
12 18 24 30 36 42 438 54 60
Months
316 244 197 174 161 145 128 70 9 0
271 204 151 124 102 89 76 33 4 0
NIVO +IPI Chemo
(n=347) (n=349)
Median 0S,fmo 16.7 15.0

0,
63% HR (95% CI)

0.80(0.68-0.95)

56%; 39%

33%;

0
0

No. at risk
347
349

261
266

i T T
24 30 36

,_._........
N
=
)

Months
216 163 130 113 105
189 147 112 92 75

98 89 51 5
67 58 23 3



CheckMate gLA: a higher magnitude of benefit if brain mets

NIVO + IPl + chemo Chemo

100 (n =51) (n =50)
Median intracranial PFS,? mo 13.5 4.6
£ 807 HR (95% Cl) 0.36 (0.22-0.60)
(%]
i
& 80— 51%
©
.g .
E |
20 — i ; NIVO + IPI + chemo
: = = ; ﬁ 2
. 11% | 11% | | Chemo
| I I 1 | | | 1 | 1 1 |
0 3 6 9 12 15 18 21 24 27 30 33 36
, Months
No. at risk
51 40 32 26 19 15 13 9 6 2 1 1 0
50 30 13 8 3 2 2 1 1 0 0 0 0



Dual ICl in patients with untreated BrM yielded a 2y OS rate of 31%

CheckMate-817 (n=49) Asymptomatic and untreated brain metastases
Measurable CNS disease not required
IPI + NIVO . .
Corticosteroids <1iomg PDN
ECOG Brain ECOG Brain
Overall PS 2 metastases* Overall PS 2 metastases*
100 (N=198) (n=139) |  (n=49) 100 (N=198) (n=139)] (n=49)
Median OS, months 9.9 9.0 12.8 Median PFS, months 3.9 36 2.8
80 (95% CI) (7.0-13.7) (5.5-12.94 (7.7-25.9) (95% CI) (2.8-54) (2.8-5.4) (1.7-8.0)
o 607 o
o 7
. (1
© 40 | F1 e
I 1
I ey,
I b
I 1 “ s "
20 4 | ! e A |
| : 1D :
1 I | @ 1
I 1 I 1
O T |l 1 : 1 T 1 lI T T 1 : L] T T T 1 0 T T T : L] 1 T T T T T 1 1 1 T T 1
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51
Time (months) Time (months)
No. at risk No. at risk
Overall 198 146 116 103 89 75 68 64 58 52 50 44 20 13 2 1 0 O Overall 198 98 71 59 44 35 27 25 23 23 20 16 6 3 0 0 0
ECOGPS2 139 100 74 68 58 49 43 39 34 33 32 29 16 5 0 0 0 0 49 41 33 25 18 16 15 15 13 10 2 0 0 0 0 0

ECOGPS 2 139 69

Ready et al. JITC 2023



Smoking habit

WHAT CLINICAL CHARACTERISTICS MIGHT DICTATE
DIFFERENTIAL DECISION-MAKING PROCESS



The Problem of Never Smoker

Keynote-024 (TPS 250%)*

Subgroup HR {955 Clt
Guerall N - 305) 0.62 {047 to 0.8E] —A—
Age, years
<E&{n=141| 0.60 40,30 to 0.96]
z €8 (n = 104) 0.64 042 to 0.93]
Sex
Mzla [n = 187} 0.54 4036 to 0.79) —+—
Femala in = 118} 0.95 40.56 to 1.62]
Enrollment region
East Asla (n = 40} 0.35 4012 to 1.01) i
Mon-East Asla [n = 265¢ 067 {049 ta 0,93) -
ECOG P
01n=107} 0.7 {0.44 1o 1,371 L
11n= 157} 0.56 40,38 to 0.87] ——
Hisshal ngpy
Sguamous (n = 56) 0.73{0.28 10 1.39] L
Mensquamous [n= 245} 0.5840.41 w0 0,831 —8—
Smoking status
Current in = G5) 08114041 to 1.60] &
([ paarin-20 0.90 (0.1 to 750 o )
Yes in - 28) 0.75 4020 to 2.62] L
Mo ln = 277) 0.64 {046 to 0.88) —_—
Chemetherapy regimen
With pemetrexed (n = 158} 0.6E {0.45 to 0.97] ——
Without pemetrexid (n = 108) 0.56 {0.33 10 0,95] L
T T
01 1 o
Fembroli: bettar L vy better
HR (95% CI)

Subgroup
Histology

Squamous

Nonsquamous

Keynote-042 (TPS 21%)?

Events/Pts Hazard Ratio (95% Cl)

343/492
466/782

0.75 (0.60-0.93)
0.86 (0.72-1.03)

Smoking status

Never
Former

Current

163/282 1.00 (0.73-1.37)
0.71 (0.59-0.86)

0.95 (0.70-1.29)

471/721
175/271

Chemotherapy regimen

Pem + Carbo
Pac + Carbo

371/636
438/638

0.87 (0.71-1.07)
0.74 (0.61-0.90)

Disease status

Metastatic

Locally adv.

711/1114
98/160

0.83 (0.71-0.96)
0.74 (0.49-1.13)

Pembrolizumab Chemotherapy

Better Better

IMpower 110 (TC3/IC3)3

Subgroup n% OSHR[9S%CI  Ateza  Chama
<65 years 102 (495 —_— 0.58(0.34,1.04) HE 134
ES-T4 years 50 (380} — 178 104
=T years BMy [ER B HE 152
[ 143 9.8} —— 0ETI35,08 21 13l
Fzmale 10302} " - 4 DLEE(0.34, 1.35) 178 141
ikile 159 (F24) —{— DET (044,108 17 131
Asian BTN ———— 0221043, 1.93) HE 41
Eurape 153 745 —e AT T B
Asia Pacfic 88—t 0280, 0d) HE 123
Seuh Amerita MEd 4 017ia; 45 HE 59
otk Amecka TR —————————————— < LO1000 KE) HE 14
%@;& 2417 — 14 139
i REATSE HE LU
Previous tabacso uzer 132 B4 4} —— 21 131
Mansquameus hisilogy 155 (736} —a— D.EZ(0.40, 0.9€) 20.2 03
Squamous histalogy 50 (244} — 056023137 HE 133
ECOGPSA TA[356) — 0.42i0.20, 0.52) HE 157
ECOGPS1 132 (44} —a— 0.ES {043, 1.10) 165 131
MITCY or 3 WTpatients 2050109 N 0.58 (040, 0.89) 02 131

ol 0 7
Hazard Ratig
Faors Ateza (&rm &) Favors Chema (Ann B|

( HR, 0.9 (95%Cl: 0.11-7.59)

J |

HR, 1.00 (95%Cl: 0.73-1.37)

( HR, 1.83 (95%Cl: 0.63-5.31)

Hazard ratios (95%Cls) in never-smokers

Cl, confidence interval; HR, hazard ratio; IC, immune cell; TC, tumor cell; TPS, tumor proportion score

1. Reck M et al, J Clin Oncol. 2019;37:537-46. 2. Lopes G et al, ASCO 2018, abstract LBA4; Herbst R et al, N EnglJ Med. 2020;383:1328-39




Never Smoker represent an unmet need

Weighted Never smoker
100~ Ever smoker
5¢ 80+
z
S 60
fm]
o
(=T
= 401
=
=
=
(¥a] 20 -
0 T T T T T 1
0 10 20 30 40 50
Time, mo
No. at risk, strata
Never smoker 90 32 11 4 0 0
Ever smoker 1075 473 225 73 4 0

Retrospective cohort study of 1166 patients selected from a nationwide real-world database
originating from more than 280 US cancer clinics — pembro monotherapy

Popat, JAMA network 2022.



Pooled analysis first line IO vs chemo by smoking habit

Corke, Curr Oncology 2022

Hazard Ratio Hazard Ratio
Study or Subgroup  log[Hazard Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
1.4.1 Current Smokers
Carbone 2017 0.0488 02606 6.7% 1.05[0.63,1.75] -
Jassem 2021 -0.4943 03621 4.0% 0.61[0.30,1.24] T
Mok 2019 -0.0513 01558 128% 0.95[0.70,1.29] -
Reck 2019 -0.2107 03474 43% 0.81[0.41,1.60] —_T
Subtotal (95% CI) 27.8% 0.91[0.72,1.14] ‘
Heterogeneity: Tau®= 0.00, Chi*=1.71, df= 3 (P = 0.63), F= 0%
Testfor overall effect: Z=0.82 (P = 0.41)
1.4.2 Ex-Smokers
Carbone 2017 00862 01329 149% 1.09[0.84,1.41] n
Jassem 2021 -0.2877 02384 T77% 0.75[0.47,1.20] -
Mok 2019 -0.3425 0.0945 188% 0.71[0.59, 0.85] -
Reck 2019 -0.5276 01857 106% 0.59[0.41, 0.85] —
Subtotal (95% CI) 52.0% 0.78 [0.59, 1.01] &
Heterogeneity. Tau®= 0.05; Chi*=9.62, df=3 (P =0.02); F=69%
Test for overall effect. Z=1.87 (P = 0.06)
1.4.3 Never Smokers
Carbone 2017 00198 03245 48% 1.02[0.54,1.93] -1
Jassem 2021 06831 04819 24% 1.98[0.77,5.09] T
Mok 2019 0 01606 124% 1.00[0.73,1.37] T
Reck 2019 -0.1054 1.0724 05% 0.90[0.11, 7.36]
Subtotal (95% CI) 20.2% 1.06 [0.81, 1.38] L 2
Heterogeneity: Tau®= 0.00; Chi*=1.85, df= 3 (P = 0.60); F= 0%
Testfor overall effect: Z= 042 (P = 0.68)

Total (95% ClI) 100.0% 0.87 [0.74,1.01]
Heterogeneity: Tau®= 0.02; Chi*=17.70, df=11 (P=0.09); P= 38%

Test for overall effect Z=1.84 (P=0.07)

Test for subaroup differences: Chi*= 260, df=2{(P=027.F=232%

¢ . .

0.01

0.1 1 10 100
Favours [I0] Favours [Chemao]



An hetergenous small subgroup that should receive chemo-IO

Empower-Lung 3 KEYNOTE-189
Cemiplimab Placebo OS
+ chamgthara y + chemotherapy Hazard ratio No. ni'Ewem:s‘JI
(eventsﬂutal? (events/tota (95% ClI) Subgroup No. of Patients Hazard Ratio for Death (95% CI}

:::;:I::‘: lbdte L Lot 0a A EA0) Cverall 235/616 —u— 0.49 (0.38-0.64)

<65 years 100184 7054 ot 0.525 (0.386, 0.715) Age

265 yoars 801128 4180 - 0.807 [0.554, 1.177) B L3331 — ) (BT ST
pm =65 yr 102/304 —a— 0,64 (0.43-0,95)

Male 155/268 92123 = 0.550 (0.424, 0.713) Sex

Female 25/44 19031 T 0.981 (0.540, 1.784) Male 143363 —— 0.70 (0.50-0.99)
Histology Female 92/253 — 0.29 (0.19-0.44)

Squamaus 79133 47067 L | 0.608 [0.423, 0.574) ECOG performance-status score

Non-squamous 101179 G4/87 = 0.639 [0.466, 0.875) 1] 74266 - 0.44 (0.28-0.71)
PDU1% 66/95 34144 0,938 (0.619,1.423) L 159/346 —— 0.53 (0.39-0.73)

< ! = ;! | ¢ -

. Smoking status
1-48% 621114 43181 = 0.496 [0.335, 0.735)
s Current or for 211/543 —a— 0.54 (0.41-0.71

=50 520103 3449 i 10,559 (0.362, 0.862) N“"E" orformer ) 'IB 02 to 1005 4}
ECOG performance status e . 2 o ZA1(00.058)

0 15051 14118 [EE— 0.241 (0.115, 0.507) Brain metastases at baseline

1 163/259 961134 [ 0.696 (0,540, 0.897) Yes 517108 — 0.36 (0.20-0.62)
Brain metastasis at No 184508 —— 0.53 (0.39-0.71)
basaling PD-L1 turner propertion score

Yes 12124 ! v 0.285 (0.108, 0.749) <1% 84/190 —n—— 0.59 (0.38-0.92)

No o tese 1041147 s 0,646 (0.505, 0.626] 1% 135383 - 047 (034-0.66)
Cancer stage at screening 1-499 65186 —— 0.55 (0.34-0.50)

Locally advanced 21145 18i24 —— 0.502 [0.266, 0.945) 509 701202 0.42 (0.26-0.68)

2 - = 42 (0.26-0.

Metastatic 159267 B3130 L 0,640 (D.494, 0.827) X

T Platinum-based drug

Smoker 1551269 96/130 [ 0.584 (0.452, 0.754) Eatboplay 1767445 — D7 (RE=TaTy

Non-smoker 25/43 15124 —— 0.853 (0,449, 1.621) Cisplatin 59/171 —a— 0.41 (0.24-0.69)

f ! 0l 1.0
Favours cemiplimab ‘0-1 1 1Q Favours placebo - -
+ chemotherapy N " + chemotherapy Pembrolizumab Combination Placebo Combination

Better Better



Gender

WHAT CLINICAL CHARACTERISTICS MIGHT DICTATE
DIFFERENTIAL DECISION-MAKING PROCESS
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2,78
SCLC ccRCC  HNSG

6% & Leng Han
MNSCLS

+++~+++‘+++++m++

58 Hong Liu

4 Lixia Diao

T
Malanoma

0.3 4

Conforti et al.
Wallis et al,

2 Ying Jing?, Liang Li%, Gordon B. Mills

Sex-associated molecular differences for cancer

immunotherapy

Yougiong Ye

B Femala W Male

0OS advantage

Gender effects differ between melanoma and NSCLC and render inappropriate meta-analysis pooling cancer types

No clear conclusion for whether gender is associated with immunotherapy response



Proportion of females accros trials

Trial Subgroup % Females
Chemo 10
Pembrolizumab? KN-024 37% 40%
Pembrolizumab? KN-042 PD-L1250% 30% 31%
Cemiplimab? EMPOWER-Lung 1 PD-L1250% 18% 12%
Atezolizumabs3 IMpoweriio PD-L1 = 50% 35% 26%
Nivolumab# CheckMate 026 PD-L1 = 50% 44% 25%
Durvalumabs MYSTIC PDL1 = 50% 35% 31%
Avelumab® Javelin 100 PDL1 = 80% 27-28% 23-26%

1Brahmer et al, ESMO 2020, Reck et al, JCO 2021;39:2339-2349. Mok et al, Lancet 2019; 393(10183):P1819-1830. Cho et al, JTO 2021;16(35):5225. 2Sezer et al, Lancet 2021;397:592-604.
Ozguroglu et al, Annal of Onc 2022; 33:57:51421.3Jassem et al, JTO 2021;16:1872-82 (updated exploratory). Spigel et al, Annal Onc 2019;30(5):v915. 4Carbone et al, NEJM 2017;376:2415-26.
5Rivzi et al, JAMA Oncol. 2020;6(5):661-674. °Reck et al, WCLC 2022;0A15.03.



OS by sex

Subgroup HR (95% CI)

Sex .
- _ —— 0.54 (0.36 t0 0.79)
KN 024 Male (n = 187) __J_ PPt

Female (n = 118)

E m p ower-1 Male 58/248 92/231 PH_L 050 (036-0-69)

Female 12/35 13/49 111(0-49-2:52)

IMpoweri1o0  swaow n%) l 0 HR (95% cIy

. Male 143 (69.8) 0.57 (0.35, 0.93)
High PDL1 Female 62 (30.2) 0.69 (0.34, 1.39)
(SP142 TC3/IC3 WT)

Sex
K N -0 42 Male B4a/m02 078 (068-093)
Female 2547372 029 (0.68-1.15)
PD-L121%
| |
Javelini10o aaw pmoin e, e
0.78 (0.55-1.10)
PD-L1280% qw e, 3,'-_ 085 (047 154)

Reck et al, JCO 2019; 37(7):537-546. 2Sezer et al, Lancet 2021;397:592-604. Spigel et al, EMSO 2019. Mok et al, ELCC 2019. Reck et al, WCLC 2023;0A15.03



Empower-lung 1 trial - cemiplimab: Sex effect

OS in the PD-L1 250% population PFS in the PD-L1 250% population
10- Median PFS HR (95% Cl); 1.0~ Median PFS HR (95% Cl);
: (95% C1), months P-value : (95% Cl), months P-value
0.91 Cemiplimab | 283 NR (17.9-NE) 0.57(95%Cl:042-0.77); 0.91 Cemiplimab | 283 82(6.1-88) 0.54(95%Cl: 0.43-0.68);
0.8 A Chemo 280 14.2 (11.2-17.5) P=0.0002 0.8 - Chemo 230 5.7 (4.5-6.2) P<0.0001

HR, 0.57 (95% CI: 0.42-0.77);

12-mo PFS (95% Cl), %
P=0.0002

40.7 (33.7-47.5)

Probability of OS
o
()]
Probability of OS
o
(6]

' : Cemiplimab ' 718671210 18 mo PFS (95% CI), %

041 I 041 27.8 (19.4-36.7)

0.3 ' 0.31 NE

_ 12-mo OS (95% C|),%| 24-mo OS (95% C|),%I Chemotherapy _ . .
0.2 72.4 1 0.2 I Cemiplimab
4(65.6-78.1) |  50.4(364-629) ! ! p

019 vs53.9(46.2-61.1) | vs27.1 (13.742.5) . 0.1 ; Chemotherapy

0 T T T T T l T T T T I T T T 0 T T T T T ; T T T T T T T T T 1
Months 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 Months O 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32

Events Events
cemiplimab HR for OS (95% Cl) cemiplimab HR for PFS (95% Cl)

Male 58/248 92/231 0.50 (0.36-0.69) Male 58/248 92/231 0.50 (0.36-0.69)
Female 12/35 13/49 1.11(0.49-2.52) Female 12/35 13/49 1.11(0.49-2.52)

<& [ <& [
< » < »

Favours cemiplimab Favours chemo Favours cemiplimab Favours chemo




Impact of sex on |0-based therapy outcomes

Innate immunity: Enhanced in females?*

*  Neutrophils phagocytic capacity Meta-analyses: OS results for lung cancer patients receiving

*  Macrophagic activation 10, 10 + chemotherapy vs chemotherapy?
*  Macrophagic phagocytic capacity
*  APC efficiency

Pooled OS HRs (95% Cl)

e Dendritic cell activities

*  Toll-like receptors gene expression pathway 10 (PD-[L]1) 10 (:r?;r[:(])l) "

Adaptive immunity: Enhanced in females* Male vs chemo 0.78 (0.60-1.00) 0.76 (0.64-0.91)

* CD4+ T-cell count; CD4/CD8 T-cell ratio Female vs chemo 0.97 (0.79-1.19) 0.44 (0.25-0.76)
* T-cell proliferation

. Activated T-cell count Female vs male 0.83 (0.65-1.06) 1.70(1.16-2.49)
¢ T-cell cytotoxicity

* B-cell count

* Antibody production

1. VavalaT, et al. Int J Mol Sci. 2021;22:11942. 2. Condorti F, et al. J Natl Cancer Inst. 2019;111:djzog4 and ESMO open 2021



Adapting the algorithm?

Nonsquamous Carcinoma

Squamous Carcinoma

First line

For negative PD-L1

1. Platinum/pemetrexed +
pembraliziimab

Not in negative PD-L1

3

4. Platinum/pemeturexea or paclitaxel +
cemiplimab

| |
3 (. Exclude oncogene addiction: EGFR, HER- \ ' Non I
zZ% 2, ALK, ROS1, NTRK, RET < °
-2 l smoker |
g g * Include KRAS
-GS * BRAFV600, METex14 in smokers?
N~y
g 2 ‘ ; v v
S ©
€
- PD-L1 0-49% PD-L1 =250% PD-L1 0-49%
\ J
. ; | ! l !

Not in never smokers _ _
Not in STK11/KEAP1 Not in negative PD-L1
Not in women?

Ipilimumab + nivolumab (PD-L1+?) . . 5
Ipilimumab + nivolumab + chemotherapy (2 cycles) according to histology Favored in brain mets:

Tremelimumab+ durvalumab + chemotherapy according to histology Favored in STK11/KEAP1?




THANK YOU

UNIL | Université de Lausanne
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