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A funcao do biomarcador
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Medicina personalizada
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Cancro do pulmao

Microambiente tumoral ,
Célula
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PD-L1
1 ‘TCR

PD-

Melanoma

Verde = células tumorais

Vermelho = PD-L1 no estroma APC i e e .
Célula T (linfécito) inactivada

Verde = células tumorais
= PD-L1 nas cél tumorais

Célula tumoral

PD-L1

Ac anti-PD-1
‘TCR 7

PD-1

AN /

APC

Célula T (linfdcito)
activada
= Proliferacao, diferenciacao e
sobrevivénciade cél. T

» Funcao efectora anti-tumoral

Vasaturo A et al. Frontiers Immunol 2013; Kluger HM et al. Clin Cancer Res 2017



A importancia do biomarcador revelada no KEYNOTE-001

Expressao PD-L1 testada através de ensaio de imuno-histoquimica pharmDx A All Patients
(PD-L1 IHC 22C3; Dako/Agilent) 100
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Impacto do PD-L1 como biomarcador de resposta a Pembrolizumab (1L)

Tratamento de doente com tumor PD-L1+ e sem alvo mutacional até em 2016:

-Jimioterapia |2alinha E
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Number at risk
(censored)
Pembrolizumab group 299(0)  224(0)  189(1) 107(55) 59(91) 22(122) 2(140) 0(142)
Chemotherapy group 300 (0) 231(2) 149 (4) 75 (46) 40(67) 11(90) 1(100) 0(101)

Reck M et al. NEJM 2016; Lopes G, et al. J Clin Oncol. 2018; Reck M et al. J Clin Oncol 2019; Mok T et al. Lancet 2019




Pembrolizumab monoterapia 1L CPCNP: PD-L1 290% vs 50-89%
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Impacto da expressao PD-L1 na OS por Nivolumab (2L):
CheckMate 057 trial

21% PD-L1 expression level ‘

Efeito tardio do
tratamento

|

25% PD-L1 expression level |

mOS (mo)

Nivolumab 19.4
8.1

Docetaxel

HR (95% (1) =0.43 (0.30, 0.62)

210% PD-| on level
100+

mOSs (mo)
Nivolumab 19.9
Docetaxel 8.0

HR (95% CI) =0.40 (0.27, 0.58)

1004
904 mOs (mo)
80| Nivolumab 17.7
Dacetaxel 9.0
I e 4
Een
E
5 50
@
E 40
2
0 30 .
—&— Nivolumab
20-| —@— Docetaxel -
10
HR (85% Cl) = 0.58 (0.43, 0.79)
a T T T T T T T T T
0 3 6 a 12 15 18 21 24 27
Time (months)
Number of patients at risk

Nivolumab 123 99 87 78 74 &8 56 24 13 3

Docetaxel 123 102 80 61 44 37 24 8 3 3

Efeito
reverso do
tratamento

com o tempo

<1% PD-L1 expression level

mos (mo)

Nivolumab 10.5
Docetaxel 10.1

J

Overall Surviva| (34)
wn
&
]

—a&— Nivolumab
20 —@— Docetaxel

HR (95% Cl) = 0.87 (0.63, 1.19)

3 [ 9 12 15 38 21 24 27
Time (months)

83 73 66 63 58 47 20 12 3

70 55 3% 27 28 17 4 1 1

<5% PD-L1 expression level |

HR (95% CI) = 0.96 (0.73, 1.27)

mOS (mo)
Nivolumab 9.8
Docetaxel 10.1

T T T T T T
0 3 6 9 12 15 18 21 24 27 30
Time (months)

86 77 6 61 58 53 44 13 11 3 2

79 63 50 35 23 21 13 3 .| 1 [

‘ <10% PD-L1 expression level

mos (mo)
Nivolumab 9.9
Docetaxel 10.3

HR (95% CI) = 0.96 (0.74, 1.25)

T T T T T T
1] 3 6 9 i 15 18 21 24 27

Time (months)
Mumber of patients at risk

Nivolumsb 108 82 70 61 49 41 36 23 13 1

Docetaxel 101 87 69 53 38 30 24 11 2 1

T T T T T
[ o 12 15 1B 21 24 27
Time (months)

w

98 8 73 60 51 45 27 14 1

113 94 75 55 42 3L ‘15 4 3

=}
w ]

T T T T T
6 9 12 15 18 21 24 27 30
Time (months)

145 104 90 78 65 56 48 28 15 1 o

145 126 99 79 59 46 35 16 4 3 0

Efeito

precoce do
tratamento

Borgaei H et al. NEJM 2015



PD-L1 NAO tem impacto na OS por Atezolizumab (2L): OAK trial

PD-L1 <1% (TC e IC) PD-L1 250% TC ou 210% IC

E TCoandICopopulation D TG3orIC3 population
100 Landmark overall survival | 12 month | 18 month 100+ Landmark overall survival | 12 month | 18 month
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Docetaxel 199 187 177 161 147 135 124 110 101 89 82 79 70 66 60 58 54 45 43 39 29 23 19 13 8 3 2 Atezolzumab 72 69 65 63 61 59 58 55 51 50 49 47 46 46 44 43 43 42 39 34 28 19 16 11 8 6 2
Docetaxel 65 59 57 51 45 40 36 32 32 28 25 24 20 15 14 14 14 13 1 11 9 7 4 3 2
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PD-L121% (TCel l
B TC1/2/3 or ICU/2/3 population
100+ Landmark overall survival | 12 month | 18 month
—+— Atezolizumab 58% 44% - . .
90 — Docetaxel 2% 29% n (%) Median overall survival (months) HR (95% Cl)
8o e HR 074 (95% C1 0.58-0-93); p=0-0102 Atezolizumab Docetaxel
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3
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TC: tumour cells; IC: tumour-infiltrating immune cells
PD-L1 Antibody: VENTANA SP142 PD-L1 immunohistochemistry assay Rittmeyer A, et al. Lancet 2017



Desafios na utilizacao de PD-L1 como biomarcador

Variablidade inter-ensaio

Clones de anticorpo usados nos estudos clinicos:
SP263 (Durvalumab)

SP142 (Atezolizumab)
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Hendry S et al. J Thorac Oncol. 2018
Mclaughlin J et al. JAMA Oncol. 2016




Sobreposicao entre subgrupos de expressao PD-L1 alta (IMpower110)

22C3 SP263 22C3 SP142
250% TPS 250% TC 2 50% TPS TC3 orIC3
4% 8% 20% 9%
n=20 T n=44 n=108 T n=46

* Elevada sobreposicao entre 22C3 e SP263 observada no subgrupo de expressao 2 50%

* Uma grande proporc¢do do subgrupo SP142 TC3 /IC3 abrangeu também o subgrupo 22C3 > 50% TPS.

Clones de anticorpo usados nos estudos clinicos:
22C3 (Pembrolizumab)
SP263 (Durvalumab)

22C3 and SP263 overlap: BEP within the ITT-WT population, n = 530. SP142 (Atezol izuma b)
22C3 and SP142 overlap: BEP within the ITT-WT population, n = 534.

Herbst et al. ESMO-IO 2019



OS em subgrupos de expressao PD-L1 alta no IMpower110 (1L)

SP142 (TC3 or IC3-WT)? 22C3 BEP-WT (TPS 2 50%)2 SP263 BEP-WT (TC 2 50%)?

100 ~+ Atezoilzumab 100 o —

20 — Chemotherapy ) :cremmnp; 2 -~ Chamotherapy
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No. at risk Months No. atrisk Months No. atrisk Months
Atezolzumab 107 04 85 80 86 61 48 40 34 25 18 16 11 7 8 5 2 Atezolizumab 134 120 114 105 87 73 53 43 34 23 14 11 7 3 3 3 2 Atezolizumab 150 134 123 113 83 75 56 46 38 26 14 11 7 3 3 3 2
Chemotherapy 98 89 75 65 50 40 33 28 12 12 @ 7 6 4 3 3 3 1 Chemotherapy 126 116 97 84 64 46 22 28 18 11 8 4 3 1 1 1 1 Chemotherapy 142 128 108 84 73 54 41 23 25 12 8 8 5 3 3 3 3 1
Atezo Chemo Atezo Chemo Atezo Chemo
(n=107) (n=98) (n=134) (n=126) (n=150) (n=143)
mOS, mo 20.2 13.1 mOS, mo 20.2 11.0 mOS, mo 19.5 16.1
HRP 0.59 HR¢ 0.60 HR¢ 0.71
(95% Cl) (0.40, 0.89) (95% Cl) (0.41, 0.86) (95% Cl) (0.50, 1.00)
aSP142 TC1/2/3 or IC1/2/3-WT (n = 554); 22C3 BEP- Clones de anticorpo usados nos estudos clinicos:
WT (n = 534); SP263 BEP-WT (n = 546). b Stratified. ¢ 22€3 (Pembrolizumab)
Unstratified. SP263 (DUrVaIUmab)

SP142 (Atezolizumab)
Herbst et al. ESMO-IO 2019



Quimioterapia
+
Inibidores PD-1/PD-L1

* M Células apresentadoras de antigénio (APC)

Expressao de PD-L1 nas células tumorais
Células tumorais

PD-L1 1\
%

N Células T CD8+
U J Células Treg ou MDSCs

@ ™ Macréfagos

Microambiente tumoral

Lazzari et al. Ther Adv Med Oncol. 2018; 10: 1758835918762094.



Patients Who Survived (%)

Combinacgoes QT+IT

Squamous Non-Small-Cell Lung Cancer (KN-407)

Nonsquamous NSCLC EGFR/ALK negative (KN-189)

100—
100+
904 90
80 80— OS mediana: NR
70 & 70+ Pembrolizumab + Quimioterapia
T
60— Pembrolizumab + Quimioterapia g 60
>
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o -
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20+
Hazard ratio for death, 0.64 (95% Cl, 0.49-0.85) 20
104 p<0.001 lod  Hazard ratio for death, 0.49 (95% Cl, 0.38-0.64)
0 P<0.001
T T | T | T T | T T | T T | T T | T T |
o T T T T T T 1
0 3 6 9 12 15 18 21 0o 3 6 9 12 15 18 21
Months Months
No. of Events/ No. of Events/
Subgroup No. of Patients Hazard Ratio for Death (95% Cl) Subgroup No. of Patients Hazard Ratio for Death (95% CI)
PD-L1 tumor proportion score | PD-L1 tumor proportion score
<1% 73/194 —l—i 0.61 (0.38-0.98) <1% 84/190 —.— 0.59 (0.38-0.92)
=1% 129/353 —— 0.65 (0.45-0.92) =1% 135/388 —_—0— 0.47 (0.34-0.66)
1-49% 76/207 — 0.57 (0.36-0.90) 1-49% 65/186 —— 0.55 (0.34-0.90)
=50% 53/146 — 0.64 (0.37-1.10) =50% 70/202 —— 0.42 (0.26-0.68)
01 05 10 01 Lo

Pembrolizumab Combination
Better

Paz-Ares L et al, NEJM 2018

Placebo Combination
Better

Placebo Combination
Better

Pembrolizumab Combination
Better

Gandhi L et al, NEJM 2018



IMpower 130

Combinacoes QT+IT

IMpower 150

100+ 100~
Rate of Overall Survival
7 Atezo + Carbo + Nab-Paclitaxel (OS 18.6 ] ki
80 ezo arbo ab-Faclitaxe ( . meses) 304 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)
F 704 QT (OS 13.9 meses) - 70 Stratified hazard ratio, 0.78 (95% Cl, 0.64-0.96)
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0 T T T T T T T T T ! 14.7 mo (95% Cl, 13.3-16.9) | 119.2 mo (95% Cl, 17.0-23.8)
0 & ? 2 ® 1 2 “ 7 » # C0 1 23 453 § 9 1011 12 13 1 ‘1'5 16 17 18 1'. 0 21 22 23 24 25 26 27 28 29 30 31 32 33
; _— 4 9 4 9 2 22 23 24 25 26 2 9
Time after randomisation (months)
PD-L1-high 23/42 169 e 084(0-51-1:39) PDLLaub . ) v
i groups (in the WT population) |
S ;3&”1 oo — gg‘l’ggi:z:; TC3 or IC3 126 68 039 (0.25-0.60)
______ ne_ga_____________________5________ TC1/2/3 or IC1/2/3 11.0 6.8 : 0.50 (0.39-0.64)
Intention-to-treat 131/228 139 —— 079 (0-64-0-98) TC1/2 0r IC1/2 83 6.6 : 0.56 (0.41-0.77)
wild-type population ! TCO/1/2 and 1C0/1/2 8.0 6.8 —— ] 0.68 (0.56-0.82)
| H , TCO and ICO 7.1 6.9 e — 0.77 (0.61-0.99)
01 1 10 IR i ' = T ' !
100 125
Favours atez olizumab Favours chemotherapy BCP Better
plus chemotherapy

West et al. Lancet Oncol 2019; Socinski et al. NEJM 2018
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Teff (effector T-cell) gene signature - IMpower 150

ITT
All randomised
patients

ITT-WT?2
(87% of patients)

a3 WT refers to patients without EGFR
or ALK genetic alterations.

EGFR/ALK +

(13% of patients)

Teff-high WT?
High T-effector gene signature

Teff-low WT?2
Low T-effector gene signature

*Expressao mR
PD-L1, CXCL9 e

42.8%*

expression

expression

NA de
IFN-y

Maintenance therapy
(no crossover permitted)
Arm A
Stage IV or Atezolizumab® + : ~ Treated with
recurrent metastatic Carboplatin® + Paclitaxeld Atezolizumab atezolizumab
non-squamous NS_CLC 4 0r 6 cycles until PD by g_
Chemotherapy-naive2 RECIST v1.1 Q
Tumour tissue available Arm B or loss of g
for biomarker testing Atezolizumab® + Atezolizumab® clinical benefit =°
Any PD-L1 IHC status - Carboplatinc + Paclitaxeld + =
Stratification factors: + Bevacizumab® Bevacizumab® AND/OR g
. Sex 4 or 6 cycles s
: Treated with
. P'D-L1 IHC expression Arm C (control bevaclzumab ‘g
« Liver metastases - " " )
Carboplatin® + Paclitaxel Bevacizumab® until PD by
\ N = 1202 J + Bevacizumab® RECIST v1.1
4 or 6 cycles
80 - ITT-WT PR 80 - Teff-high WT PR
ORR: 699
01 ORR:64% M CR 70 % M CR
3 60 A < 60 -
S S o ORR: 54%
S 50 ORR: 48% S & +5% ]
n
€ 40 | £ 401 +6%
<] o
& 30 - 2 30
& 20 + § 20 4
CR/PR: CR/PR: CR/PR: CR/PR:
10 1 4%/60% 1%/47% 107 4%/65% 2%/51%
0 - o
Arm B: Arm C: Arm B: Arm C:
atezo + bev + CP bev + CP atezo + bev + CP bev + CP
Median DOR g ¢ 4.4 gv) 57 (0.0-22.1) Median DOR 4, 5 (5 5.4 gv) 57 (0.0-22.1)
(range), mo (range), mo

Reck M, et al. IMpower150 PFS analysis. ESMO 2019; Socinski et al. NEJM 2018

B Hazard Ratios for Disease Progression or Death in Biomarker Subgroups

No. of Median
Patients Progression-free
Population (%) Survival (mo) Hazard Ratio (95% Cl)
ABCP BCP
ITT population 800 (100) 83 6.8 —— E 0.61 (0.52-0.72)
Patients with EGFR or ALK 108 (14) 9.7 6.1 - | 0.59 (0.37-0.94)
genetic alternations 1
WT population 692 (87) 33 6.8 —— 0.62 (0.52-0.74)
PD-L1 subgroups (in the WT population) i
[ Ta3oric3 135 (20) 12.6 6.8 — ————— | 039 (0.25-0.60) |
TC1/2/3 or IC1/2/3 354 (51) 11.0 6.8 —— ! 0.50 (0.39-0.64)
TC1/2 or IC1/2 224 (32) 33 6.6 — 0.56 (0.41-0.77)
TCO/1/2 and 1CO/1/2 557 (80) 8.0 6.8 —— { 0.68 (0.56-0.82)
TCO and ICO 338 (49) ol 6.9 >—0—‘E 0.77 (0.61-0.99)
Teff subgroups (in the WT population) H
l High gene-signature expression 284 (43) 113 6.8 ——— ' 0.51 (0.38-0.68) |
Low gene-signature expression 374 (57) 73 7.0 —— 0.76 (0.60-0.96)
04I25 LIOO 1.I25
ABCP Better BCP Better
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Tumor Mutational Burden
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Tumor Mutational Burden
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PD-L1 (SP142/22C3) e TMB identificaram populacoes distintas no IMpower110

bTMB 2 16 22C3 bTMB 216 SP142
2 50% TPS TC3 oriIC3
1M1% 12%
n =40 n=45

* No IMpower110, TMB foi avaliada usando blood-based assay da Foundation Medicine)

 bTMBscore de 16 é equivalente a 16 mutag¢des/1.1 Mb, ou =14.5 mut/Mb

Herbst et al. ESMO-IO 2019



Beneficio idéntico na OS e PFS com Atezo (1L) em PD-L1 alto ou TMB 216

Median PFS, mo

Y

Y

Y

Y

Subgroup N (%) PFS HR (95% CI)° Atezo Chemo
SP142 BEP-WTa
TC3orIC3 205 (37) —e— 059(043,082) 81 50 |
TC1/2/3 or IC112/3 554 (100) —e— 077(063,093) 57 55
TC1/2 or IC1/2b 349 (63) — 090(071,115) 55 56
22C3 BEP-WT 534 (100) —— 0.76 (0.62,093) 58 56
TPS > 50% 260 (49) —e— 061(046,082) 73 54 |
PSS 1% 414 (78) —e—i 074059 093) 69 55
TPS 1%-49% 154 (29) — —t 100(069,146) 56 56
SP263 BEP-WT 546 (100) — & — 0.77(0.63,094) 57 55
TC = 50% 293 (54) —e— 0.67(051,089) 70 49 |
TC= 1% 425 (77) —e— 072(058.091) 68 54
TC 1%-49% 129 (24) — 0.89(060,132) 56 57
—¢ i 0.88 (0.70, 1.11) 5.5 54
bTMB = 10 175 (45) —_— — 0.74 (0.53, 1.05) 55 43
bTMB = 16 87 (22) I i 0.55 (0.33, 0.92) 6.8 44 |
bTMB = 20 56 (14) b | 0.56 (0.30, 1.06) 6.8 52
bTMB < 10 214 (55) —_— — 1.03 (0.76, 1.39) 55 57
bTMB < 16 302 (78) —_ ‘ —_ 1.00 (0.78, 1.29) 45 55
bTMB < 20 333 (86) —¢ — 0.95(0.74,1.21) 49 54

0.2 1.0 2.0
Hazard Ratio

4

Favours Atezc; (Arm A) Favoursr Chemo (Arm B)

-

Herbst et al. ESMO-IO 2019



Beneficio de Pembro (mono 1L) pode estar restrito a TMB 2175 mut/exoma

tTMB
2175

mut/exome

tTMB
<175

mut/exome

0S8, %

1

0OS, %

HR 0.56 (95% C1 0.38-0.83)

100 ‘ Median (95% CI)
90+ Pembro 14.1 mo (10.0-19.2)
80 (n=81)

704 Chemo (n=51) 7.6 mo (5.0-10.7)

60

50

40

30

20-

10

0 1 11 111111117
0 4 8 12162024 28 32 36 40 44 48 52

No. at Risk Time, months

81 57 37 30 26 19 5
51 25 13 8 8 5 2

HR 0.85 (95% CI 0.56-1.30)

ol Median (95% Cl)
90 Pembro (n=83) 9.3 mo (8.3-12.5)
80 Chemo (n=38) 7.2 mo (4.5-14.3)
704
60
50
404
304
204
104
O+—TT T T T T T T T T T
0 4 8 12162024 28 32 36 40 44 48 52
No. at Risk Time, months
83 51 27 17 14 . 5
38 17 9 7 7 2 5

0S, %

0S, %

KEYNOTE-010 (PD-L1 >1%) KEYNOTE-042 (PD-L1 21%)

HR 0.62 (95% CI 0.48-0.80)

904 ‘ Median (95% Cl)
Pembro 21.9 mo (17.0-26.7)
80+ (n=180)
70 emo (n=165) 11.6 mo (9.9-14.2)
604
50+
40+
304
204
104
0 LI N N B B B B B R | UL
0 4 8 12162024 28 32 36 40 44 48 52
No. at Risk Time, months
180 132 105 66 23 5 1
165 111 78 32 17 4 0
HR 1.09 (95% CI1 0.88-1.36)
100+
904 Median (95% CI)
Pembro (n=234) 12.0 mo (9.2-14.8)
80+ Chemo (n=214) 12.3 mo (11.3-16.2)
704
60+
50+
40
30+
20+
104
0 T T T T T T T T T T T T T
0 4 8 12162024 28 32 36 40 44 48 52
No. at Risk Time, months
234 141 97 61 28 3 1
214 144 97 58 22 4 1

Herbst et al. ESMO 2019



tTMB
2175

mut/exome

tTMB
<175

mut/exome

KEYNOTE-010 (PD-L1 >1%) KEYNOTE-042 (PD-L1 >1%)

0S, %

TMB pode nao prever o resultado com QT+IT

HR 0.56 (95% C1 0.38-0.83)

Median (95% Cl)

90+ Pembro
80 (n=81)
704 Chemo (n=51)

14.1 mo (10.0-19.2)

7.6 mo (5.0-10.7)

0S, %
0
=]
1

404
30
204
104

0

1 1 1 1 1 T 1 T 1 1 1 T T
0 4 8 12162024 28 323640444852
No. at Risk Time, months

81 57 37 30 26 19

51 25 13 8 8 5 2

HR 0.85 (95% C1 0.56-1.30)

Median (95% CI)

Pembro (n=83)
Chemo (n=38)

9.3 mo (8.3-12.5)
7.2 mo (4.5-14.3)

104
0

T T T | T T T T T T T T T
0 4 8 12162024 28 32 36 40 44 48 52
No. at Risk Time, months
83 51 27 17 14

38 17 9 7 7 2 0

HR 0.62 (95% CI1 0.48-0.80)

KEYNOTE-189

KEYNOTE-407

904 Median (95% Cl)
Pembro 21.9 mo (17.0-26.7)
80 (n=180)
704 emo (n=165) 11.6 mo (9.9-14.2)
s 60+
o 50
O 404
30
204
10+
c 1 I I 1 1 I I 1 1 I 1 I
0 4 8 12162024 28 32 36 40 44 48 52
No. at Risk Time, months
180 132 105 66 23 5 1
165 111 78 32 17 4 0
HR 1.09 (95% CI 0.88-1.36)
00+
904 Median (95% CI)
Pembro (n=234) 12.0 mo (9.2-14.8)
80+ Chemo (n=214) 12.3 mo (11.3-16.2)
704
2 60
» 504
O 404
304
20+
10
0 T T T T T T T T T T T T T
0 4 8 12162024 2832364044 4852
No. at Risk Time, months
234 141 97 61 28 3
214 144 97 58 22 4 1

1004, HR 0.64 (95% CI 0.38-1.07) 1004, HR 0.74 (95% CI 0.50-1.08)
90-
80-
70-
N 604
o 504
© 40-
30-
20+ Median (95% Cl 20+ Median (95% CI
10 Pembro +chemo  23.5 mo {20.2-NE) 10JPembro * chemo 17.1 mo (14.0-26.6)
0 P'acleb°*l°heml° 1?-5"“: (7-°'INE) .. o JPiacebo+ chemo 11,6 mo (8.647.2)
0 4 8 12 16 20 4 28 0 4 8 12 16 20 24 28 3
No. at Risk Time, months No. at Risk Time, months
100 83 78 74 67 44 19 4 0 73 60 54 46 38 26 15 4 0
34 30 21 1B 13 9 5 0 0 89 75 55 43 34 2 11 4 0
1004= HR 0.64 (95% CI 0.42-0.97) 100+ HR 0.86 (95% CI 0.57-1.28)
90 90
804 804
70 70
2 60+ 2 601
;50 @ 501
S 40- © 40
30+ 30 Median
204___ Median(95%Cl) 20+ 95% CI
10 Pembro +chemo ™ 20.2mo (15.8-NE) 10Pembro +chemo 15.0 mo (12.5-22.3)
0 Placebo + chemo 9.9 mo (7.4-19.1) 0 Plac?bo+lchemlo 10;4m°|(8-6-1lﬁ-0) —
0 4 8 12 16 20 24 28 0 4 8 12 16 20 24 28 32
No. at Risk Time, months No. at Risk Time, months

107 96 86 68 61 45 16 2 0
52 43 29 24 21 15 7 3 0

70 68 52 43 34 19 6 1 0
80 67 50 36 29 25 14 4 0

Paz-Ares et al., ESMO 2019




CheckMate 227: Nivolumab + Ipilimumab vs Quimioterapia (1L)

NIVO + IPI (D bai . e
Part 1a N=‘3gge aixa) Endpoint Primério
* OSnapop PD-L1 21%
Quimioterapia * PFS na pop TMB
N= 397 >10mut/Mb

Principais Critérios de Elegibilidade:
* CPCNP recorrente ou estadio IV
* Sem terapéutica sistémica prévia

Expressao
PD-L121%

\ 4

* ECOG PSO0-1 NIVO
¢ Auséncia de metastases no SNC N= 396 Tratamento até progressdo,
* EGFR/ALK neg _— = = = = = = = = = = = toxicidade inaceitavel

NIVO + IPI (Dose baixa) ou 2 anos de imunoterapia

N=187

Estratificado por Part 1b

Escamoso vs Nao Escamoso

Expressao
PD-L1<1%

N =550

Quimioterapia
N= 186

NIVO + Quimioterapia

N=177

No. of Unstratified Hazard Ratio for Death
Subgroup Patients  Median Overall Survival (95% ClI)
Nivolumab +
ipilimumab Chemotherapy

(N=583) (N=583) DOR, meses (PD'Ll 21%)

months
Randomized Groups . 100 ——= NIVO +IPI  NIVO Chemo
PD-L1 expression level i (n=142) (n=109) (n=119)
All patients 1166 17.1 13.9 —— 0.73 (0.64-0.84) — Median DOR, mo 232 155 6.2
<1% 373 17.2 122 —— | 0.62 (0.49-0.79) X g4 95% CI 152-322 127-235 56-74
>1% 793 171 149 ——! 0.79 (0.65-0.96) ‘; .
Additional Exploratory H 7] 64%
Subgroup Analyses | c s N
PD-L1 expression level ] 8_ 60
1-49% 3% 15.1 15.1 — 0.94 (0.75-1.18) 0 !
=50% 397 21.2 14.0 —e— ! 0.70 (0.55-0.90) Iq-, 1 9
Tumor mutational burden \ £ : ! NIVO + IPI
Low, <10 mut/Mb 380 16.2 12.6 —e— | 0.75 (0.59-0.94) » 40 1 | o-Bo—a
High, =10 mut/Mb 299 23.0 16.4 — ! 0.68 (0.51-0.91) c ! ! NIVO
Tumor histologic type 'f-,.. | :
Squamous 236 148 9.2 — 0.69 (0.52-0.92) S 20 ! !
Nonsquamous 557 19.4 17.2 — 0.85 (0.69-1.04) : j‘: o 2 Chemo
T T T 1 ! [}
0.25 0.50 1.00 2.00 0 . . : .I . . . : . . . . .
Nivolumab + Ipili b Chemotherapy 0 3 6 9 12 15 18 21 24 27 30 33 36 39
Better Better Months

Peters, S. et alNivolumab + Low -Dose Ipilimumab Versus Platinum -Doublet Chemotherapy as First -Line Treatment for Advanced Non -Small Cell Lung Cancer: CheckMate 227 Part 1 Final Analysis, presented at ESMO 2019
Hellmann et al. Nivolumab plus Ipilimumab in Advanced Non—Small-Cell Lung Cancer. N Engl J Med. 2019 Sep 28. doi: 10.1056/NEJMo0a1910231



Expressao PD-L1
Teff (effector T-cell) gene signature
Tumor Mutational Burden

Perspectivas futuras



Integracao de alteracoes genomicas STK71 e KEAP1 com TMB e
outros biomarcadores: towards a composite panel?

Group PFS, mo Group 0S, mo
STK11WT: KEAP1IWT; TMBHieh 12.4 STK11WT; KEAPIWT; TMBHiE" 28.9
STK11WT; KEAP1IWT; TMBLow 4.5 STK11WT; KEAP1WT; TMB% 20.4
STK1IMYT and/or KEAPIMUT; TVBHigh 4.1 STK11MYTand/or KEAPIMUT;, TMBHiE" 10.7
STK11MYTand/or KEAPIMUT; TMBLoW 3.6 STK11""Tand/or KEAPIV]T; TMBL" 9.1

—L__ STK11WT; KEAPIWT; T\MVBHigh

1% ] — L STK11T; KEAPIWT; TMBL™ 1% ] p=0.03
8 —L— STK11MUT and/or KEAPIMUT; TMBHieh - D 1
9 | —L— STK11™V and/or KEAPIMVT; TMBLow 0
—~ 6 _
X 9 ) R 9]
wv =1 -
Lo | p =0.005 8 9 ]
0 0
] I 0
i i
0 T 0
0 1 0
0 T T T 1 0 T T T T T 1
0 6 1 18 24 0 6 1 18 24 30 36
Time (n2onths) 2 Time (months)

Skoulidis F, et al. J Clin Oncol. 2019;37 Suppl:abstr 102.



dMMR/MSI-H predicts the efficacy of anti-PD-1/ PD-L1 immunotherapy

First FDA Approval Agnostic of Cancer Site

— When a Biomarker Defines the Indication
Steven Lemery, M.D., M.H.S., Patricia Keegan, M.D., and Richard Pazdur, M.D.

-Q

B Inhibition of PD-1 Signaling in Microsatellite-Instability—High Cancers

~ @ 4 _Pembrolizumab '

i _inhibits PD-1 % : Tumors are more
/ signaling PN " susceptible to -

0 7 S / (f,, lmmunotherapy /.

b"‘ ¢
E L) - "’
J ‘ () '{ D . \ B

{ /e o @) ;\> r —S ) 9
b Mutant f _

A ] peptide / \ g | £\ /;

\
\ N = Increased proliferation
| ACTIVATED and activation of

\ T CELL | Ascompared with microsatellite-stable tumors, tumors T cells

\ \§ ! with high mutation burden due to deficient mismatch K
- repair have increased probability that neoantigens susceptible

\\’/ to recognition by high-avidity T cells will be present \‘_'/ .

Signaling Mechanism of PD-1 and PD-L1 and Inhibition of PD-1 Signaling in Mncrosatellnte-lnstabnhty—Hngh Cancers.
MHC1 denotes major histocompatibility complex 1.

N Engl J Med. 2017
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Lancet Respir Med 2018

Lung cancer immunotherapy biomarkers: refine not reject

Lung cancer is the leading cause of cancer-related
mortality in the USA and UK, and for patients with
metastatic non-small-cell lung cancer (NSCLC) 5-year
survival is around 1%. The new era of immunotherapy
drugs has given hope to millions, with impressive
initial results for improving both progression-free
and overall survival in these patients. The approval of
immune checkpoint inhibitors has previously been tied
to concentrations of the biomarker PD-L1, thought to
predict treatment response. On April 16. 2018 two large

obtain a result, which can be 2 weeks or more. Another
issue is the different assays and cutoffs available for PD-L1
testing that could lead to misclassification of PD-L1 status
for some patients. These trials suggest that PD-L1 does
still offer guidance as to who will respond better, and that
for some indications PD-L1 status still plays a part. But if
approval for use of pembrolizumab and other checkpoint
inhibitors no longer always requires the determination of
PD-L1 status, will physicians move away from testing?
With an_increase in_the patient group eligible for
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