Fundacion

“V' CANCER
23824

November 2023

Y

#15CongressGECP

SESSION VII:

OPEN QUESTIONS FOR IMMUNOTHERAPY IN NSCLC

Critical evaluation of potential predictive factors

et

e —

~

Rafael Lopez Castro
Hospital Clinico Universitario de Valladolid



15" JCONGRESS = , "
on § WA )CANCER 53&24 Session VII: Open questions for immunotherapy in NSCLC. Critical evaluation of potential predictive factors

ovember 2023

Disclosures

« Empleo
Sanidad de Castillay Leon (SACYL)
* Honorarios como conferenciante
Kyowa Kirin, Pierre-Fabre, Takeda, AstraZeneca, Bristol-Myers Squibb, Novartis,
Roche, Pfizer
 Consultoria
Roche, Astra-Zeneca, Boehringer Ingelheim, Novartis, Takeda
* Proyectos de investigacion financiados
Roche, Bristol-Myers Squibb, MSD, Boehringer Ingelheim, AstraZeneca
* Viaje a reuniones-congresos y alojamiento
Takeda, Pfizer, Pierre-Fabre, Roche
 Acciones cotizadas
Ninguna




I CONGRESS
CANCER 23§1220g Session VII: Open questions for immunotherapy in NSCLC. Critical evaluation of potential predictive factors >

Puntos a tratar Savage Chickens by Doug Savage

= Biomarcadores “convencionales” LET'S SET SOME GRoUND

e PD-L1 RuLeS FoK THe Meﬂb

« TMB
= Biomarcadores no convencionales ﬂ/(%
 Tabaquismo, sexo, LIPI

= Biomarcadores emergentes

WE'LL TRy NoT To FALL ASLEEP,
« Co-mutaciones, microbiota, aneuploidia... AND You TRY To € 'NTEREWG

= Busqueda de nuevos biomarcadores 7/
« Transcriptomica, IA... (%l ﬂ/(ﬁ
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Factor predictivo de respuesta

m) NATIONAL CANCER INSTITUTE

“Afeccion u observacion que ayuda a predecir si el
cancer de una persona respondera a un tratamiento
especifico...”

Diccionario del cancer del NCI
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La inmunoterapia con inhibidores de punto de control (CPIs) es la espina dorsal del tratamiento del cancer de pulmon

PACIFIC
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PD-L1 TPS <1%

Anti PD-(L)1 %
Anti CTLA-4 +

KEYNOTE-189 chemotherapy
KEYNOTE 407
Impower 150
Impower 130
CheckMate 9LA
CheckMate 227

Empower Lung 3

- TPS 250%

KEYNOTE-24
Impower 110
Empower Lung 1

Anti PD-(L)1
monotherapy

PD-L1 TPS 100%
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éFactores predictivos de respuesta a inmunoterapia?

(i) Tumor cells

* PD-L1 expression;

« TMB;

* DDR pathways:
dMMR/MSI;

* Specific mutated
gene pathways: IFN-y \
pathway, KRAS, STK11;""

* Neoantigen load;

(ii) Tumor microenvironment

* PD-L1 expression;

¢ Tumor-infiltrating immune cells:
Immune status of TME: immunologic
classification, immunoscore;

Immune cells with specific phenotypes:

CD39'CD8'T, CD4'T cells, FOXP3'T cells,
TAMs, myeloid cells, NKp46* cells;
Diversity of immune repertoires: TIL
richness and clonality, TCR clonality;

(iii) Circulating factors

(iv) Host-related markers

gender, age, body fat
distribution;

* Intestinal commensal
microbiota;

HLA diversity and other
specific mutations;

(v) Immune-related

Peripheral blood cells: atverseevents

myelogenous cells,
eosinophils, nacrophages,
CD4*ICOS*T cells, CTCs;
CtDNA;

Other circulating molecular:
exosomal PD-L1, soluble
proteins, cytokines and
inflammatory factors;

* Endocrine irAEs:
thyroid dysfunction;

» Skin irAEs: vitiligo,
pruritus, lichenoid
toxicity;

* General characteristics:

* Host germline genetics:

o>

Bai R et al. Biomarker Research (2020) 8:34
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éFactores predictivos de respuesta a inmunoterapia?

(i) Tumor cells (iv) Host-related markers

| PD-L1 expression; | General characteristics:

« TMB; gender, age, body fat
* DDR pathways: distribution;
dMMR/MSI; ¢ |ntestinal commensal

* Specific mutated

gene pat JIEN-y M-
pathway,[KRAS, sTK11]™

* Neoantigen load;

microbiota;
* Host germline genetics:
HLA diversity and other
specific mutations;

(ii) Tumor microenvironment

(v) Immune-related
adverse events

(iii) Circulating factors

* | PD-L1 expression;

+ Tumor-infiltrating immune cells: * Peripheral blood cells:
Immune status of TME: immunologic myelogenous cells, *| Endocrine irAEs:
classification, immunoscore; eosinophils, nacrophages, thyroid dysfunction;
Immune cells with specific phenotypes: CD4*ICOS*T cells, CTCs; * | Skin irAEs: vitiligo,
CD39'CD8'T, CD4'T cells, FOXP3'T cells, * CctDNA; pruritus, lichenoid
TAMs, myeloid cells, NKp46"* cells;  Other circulating molecular: toxicity;
Diversity of immune repertoires: TIL exosomal PD-L1, soluble
richness and clonality, TCR clonality; proteins, cytokines and

inflammatory factors;

Bai R et al. Biomarker Research (2020) 8:34
e
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¢Es PD-L1 el factor predictivo ideal? ¢Cual es el punto de corte 6ptimo?

Garon E, et al. N Eng] Med 2015; Reck et al. N Eng | Med 201 6; Aguilar EJ et al. Ann Oncol 2019; Ghandi et al N Eng | Med 2018; Provencio et al. ASCO annual meeting 2022 #8501
e
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¢Es PD-L1 el factor predictivo ideal? ¢Cual es el punto de corte 6ptimo?
A All Patients
100
9D
- 80
& 704
E 6 [ |
g 50 PS 250%
(%]
= 404
g 304 . !
(] 204 PS 1-49%,
10
O T T T T T T 1
0 4 8 12 15 20 24 28
Months
80— \\
= 704 \\'ub,_‘ = Pembrolizumab
: 60 ‘-\u“-\u.‘q
-2 Cremotherapy
‘; 50 [T TR T )
C 304 Hazard ratio for death, 0.50 ($5% Cl, 0.41-0.89)
P=C.005
204
104
0 T 1 1 T
Q 3 6 5 12 5 18 21
Month

Garon E, et al. N Eng] Med 2015; Reck et al. N Eng | Med 201 6; Aguilar EJ et al. Ann Oncol 2019; Ghandi et al N Eng | Med 2018; Provencio et al. ASCO annual meeting 2022 #8501
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¢Es PD-L1 el factor predictivo ideal? ¢Cual es el punto de corte 6ptimo?

Hazard ratio for disease progression or death, 0.55 (95% Cl, 0.37-0.81)

Hazard ratio for disease progression or death, 0.75 (35% Cl, 0.53-1.05) -
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...tal vez la TMB
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Hellmann M et al. N Eng | Med 201 8; Ricciuti B, et al. JAMA Onc 2022
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Correlacion TMB/eficacia de CPlIs

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

@ 100 P<0.001
= 90
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S A g
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Hellmann M et al. N Eng | Med 201 8; Ricciuti B, et al. JAMA Onc 2022
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Correlacion TMB/eficacia de CPlIs ¢Cual es el umbral de TMB?
\B Progression-free survival
1'01\ T™MB  No. ?:;‘Qvglli,"r;idian
1 High 161  11.4(9.0-19.4)
0.8 Low 1385 28(2.6-32) |

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

Progression-free survival , %
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Hellmann M et al. N Eng | Med 201 8; Ricciuti B, et al. JAMA Onc 2022
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TMB alta: Correlacion con Linfos T CD8+ infiltrantes en CPNM
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Ricciuti B, et al. JAMA Onc 2022
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TMB muy alta (= 20 mut/Mb por FM CDx) asociado con incremento de SLP y SG con CPIs +- QT

0.75
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ICPI B

TMB N Median
W <10 470 655775
W10-19 265 7562-117]

>=20 111 17.2(126-NA)
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0501
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0 6 12
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0504
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Time (Months)
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42

48

RWD with 2165 pts
TMB by Foundation Medicine CDx in tissue

PD-L1250% (anti-PD(L)1 monotherapy)

TMB<10 TMB10-19 | TMB 220

mPFS (m) 6.5 7.5 ‘ 17.2

mOS (m) 10.1 11.8 ‘ 26.9

PD-L1<50% (QT + anti-PD(L)1 monotherapy)

TMB <10 TMB 10-19 I TMB 220

mPFS (m) 7.1 9.3 ‘ 22.6

mOS (m) 10.7 11.3 ‘ 23.6

Huang RSP et al. Journal for InmunoTherapy of Cancer 2023;11:e005801
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¢El tabaco?
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>

I01L

Hazard Ratio
SE Weight IV, Random, 95% CI

Hazard Ratio
IV, Random, 95% CI

10 2L
Hazard Ratio Hazard Ratio

Study or Subgroup  log[Hazard Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
2.3.1 Ever Smokers
Fehrenbacher 2018 -0.2485 00776 462%  0.78(067,091) B
Park 2021 -0.1985 01031 323%  0.82[067,1.00 *
Subtotal (95% Cl) 78.5%  0.79]0.70,0.90] (]
Heterogeneity: Tau*= 0.00; Chi*=0.15, df=1 (P = 0.70); F= 0%
Testfor overall effect Z=13.72 (P=0.0002)
2.3.2 Never Smokers
Fehrenbacher 2018 -0.0943 01717 145%  091[0651.27) -
Park 2021 02546 02567 7.0%  1.29(0.78 213 T
Subtotal (95% CI) 21.5%  1.03[0.74,1.43] L 2

Heterogeneity: Tau*=0.01; Chi*=1.28, df=1 (P = 0.26); F= 22%
Testfor averall effect Z= 017 (P=0.87)

Total (95% Cl) 100.0%  0.84[0.73,0.96]
Heterogeneity: Tau®= 0.00; Chi*=3.88, df= 3 (P=0.27); F= 23%

Testfor overall effect: 2= 2.48 (P=0.01)

Test for subaroun differences: Chi*= 212, df=1(P=0.15), F=52.7%

0.01

01 10
Favours [I0] Favours [Chemol]

100

Study or Subgroup log[Hazard Ratio]

1.4.1 Current Smokers

Carhone 2017 0.0488 0.2606 6.7%
Jassem 2021 -0.4943 0.3621 4.0%
Mok 2019 -0.0513 0.1558 12.8%
Reck 2019 -0.2107 0.3474 43%
Subtotal (95% CI) 27.8%

Heterogeneity: Tau*= 0.00; Chi*=1.71,df= 3 (P=0.63); F=0%

Test for overall effect: Z=0.82 (P

1.4.2 Ex-Smokers
Carbone 2017
Jassem 2021
Mok 2019

Reck 2019
Subtotal (95% CI)

Heterogeneity: Tau*= 0.05; Chi*=9.62, df=3 (P=0.02); F=69%

Test for overall effect: Z=1.87 (P

1.4.3 Never Smokers
Carbone 2017
Jassem 2021

Mok 2019

Reck 2019
Subtotal (95% CI)

Heterogeneity: Tau*= 0.00; Chi*=1.85, df= 3 (P=0.60);, F=0%

Testfor overall effect: Z=0.42 (P

Total (95% CI)

Heterogeneity: Tau*=0.02; Chi*=17.70, df=11 (P = 0.09); F= 38% )

Test for overall effect: Z=1.84 (P

=0.41)

0.0862 01329
-0.2877 0.2384
-0.3425 0.0945
-0.5276 01857

14.9%
77%
18.8%

10.6%
52.0%

= 0.06)

0.0198 0.3245
0.6831 0.4819

0 01606
-0.1054 1.0724

4.8%
2.4%
12.4%
0.5%
20.2%

= 0.69)

100.0%

=0.07)

1.05 [0.63,1.75]
0.61 [0.30,1.24]
0.95 [0.70, 1.29]
0.81 [0.41, 1.60]
0.91 [0.72, 1.14]

1.09[0.84, 1.41) T
0.75[0.47,1.20] —
0.71 [0.59, 0.85] -
0.59 [0.41, 0.85] -
0.78 [0.59, 1.01] L 2

1.02[0.54,1.83]
1.98(0.77,5.00] -—

1.00 [0.73,1.37] -+
0.90 [0.11, 7.36]
1.06 [0.81, 1.38] L 2

0.87 [0.74, 1.01] ¢

100

0.01 0.1 10
Favours [I0] Favours [Chemo]

Test for subaroup differences: Chi*= 260, df=2{P=0.27). F=23.2%

Corke LK et al. Curr. Oncol. 2022, 29, 6260-6276
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¢El tabaco?

0OS: Non smokers and smokers PFS and OS: Non smokers vs smokers

HIK (US) In NoN-Smckers A Comparison of HR (0S) between smokers and non-smokers
Immunotherapy Chemothzrapy Hazard Ratio Hazard Ratio
I , ' w Y smokers non-smokers Mean Difference Mean Difference
:"":'V';:::'::’:g] - '""M‘;’:‘;m'ﬂ anmn;; T“;’: T“';"; W:;“;f '\'?)"7"1"3:;“‘”0?1 W, R'_"d""‘q‘?"a Study or Subgroup log[HR] SD Total log[HR] SD Tctal Weight IV, Random, 95% Cl IV, Random, 95% CI
O.F Carbons 2017 001650263 032492508 W 2 6% 1020054 193) 1 Achim Rittmeyer 2016 -0.30110509 0.05343545 594 -0.34249031 021224072 156 &4%  €.0410.01, 0.08) ~
Tabrice Darlesi 2018 0.52472653 0.26374091 70 6 BI% L6997, 2.93] — .. Caibone;2017 005826891 0.11913852 475 0.01980263 0.32492504 59 8.3% 0.04.-0.05,0.12 -
Fabrice Barlesi 2018-2 03078082 035760167 37 500 61% 065 (0,32 L3l . Fabrice Barlesi 2018 -0.18632958 0.11009412 057 0.52472853 0.28374091 133 84% -0.71[-0.76, -0.66] +=—
K. Borghaci 2015 0.010802€3 023533706 5 60 00% 10264 162) e L":"e:a"eji)fols'z '3'j§2§333 f'if;:’séz :;; 'g':igggizi 3'273‘3;37 ]‘Z; 2?: o c:[“g"'lﬁ’ g:;{ -
amerd A _aaaraam N ® ga - . Borghaei 5 -0, ¢4 G 3765 ¢ . 235 [ 3 4% -0.38[-0.42,-0.3 —
t‘t’:f:h'i‘if;lflg ,’433,55: 835??;35 24 b jzj R:i{ﬂi?i;ﬂ e Howard Wast 2019 -0.21072103 0.11494529 543  -0.597837 0.38501708 84  83% .36 [0.30, 0.47] —_
L Paz-Aree 2016 1221365 02405408 o % om 1130070 181 I L. Gandhi 2018 -0.61618614 0.1C929965 543 -0.84397007 032116197 73  &3% .23 (015 0.30] —_
MLD. Hellmann 2016 050701417 0.2442638 5 Soase 1230076 L0) . Luis Paz-Ares 2019 -0.31471075 C.06397495 614 0.12221763 0.24093408 132  &4% -0.44[-0.48, -0.40] -
Martin Rec< 2020 0.13192826 031578427 47 50 72%  114[061,717] —_— ::D H;”""*;’c‘:gw -Obzf%:g;;g g-gfg;g;g? gj gigig;g;; ooii:;fsfgg 18; gg -g-g {-gél,-ﬂ 42] =S
017 ‘ . s 1q z ’ artin Reck . 1.0E 2 . . 6 -0. .57, -0.55] ——
ey ey et " oo e - Ramaswamy Govindan 2017 -0.12783337 0.06272982 656 0.17395331 0.26291453 83  83% -0.30(-0.36, -0.24] -
Yi-Long Wu 2019 -0.31471075  0.1414058 354 -0.40047757 0.22188023 150  &84%  0.0¢ [0.05, 0.12] -
Total (95% C1) 696 563 1000% 0911074, 1121
Heteragenety: Tau? = D.0b: Chi = 20.28, cf = 21 (F = D.04) F = 4 o & * ; — Taal958€h _ Befa. 1259 100.0% -0.16 [-035,0.03] ——— ‘ .
Test o overall elfect. 2 = 0,88 (F = 0.38) Favoulgmnotherapy Favours Cremgiferapy e | 2:'(P'_1;51§\57' AFCEL IS INOOGERRI, Fiee SS5 ! 0.25 s 0.2 olf(s
. B B YCuUrs smokers Favours n-smokers
HR (OS) in smukers
Immunotherapy Chemotherapy Hazard Ratio Hazard Ratio
Study o1 Subyroup luy[Hacard Raliv] SE Tuldl Tulal Weight IV, Random, 95% U IV, Rangorr, Y5% U
Achim Ritmeyer 2016 =0.30110509 0.09348345 341 353 9.2%  0.740.02, 0891 - B c°mparison of HR (PFS) between smokers and non.smokers
D.P. Carbore 2017 0.058268¢1 011913852 238 337 7.6% 106 .0.84, 134)
Fabrice Barlesi 2018 0.18A329¢8 0.11600412 324 i3 0.830.65, 1.01] — smokers non-smokers Mean Difference Mean Difference
Fabrice Barlesl 2018-2 0.18632958 0.12475812 255 T Study or Subgroup log[HR] SD Tota log[HR] SD Total Weight IV, Random, ¥5% C| 1V, Random, 95% C1
I1. Borghae 2015 ~0.35067494 0.10943765 21 — Caicun Zhuu 2019 0.73396918 0.180€5945 257 -0.0618754 0.24141405 155 11.4% -0.67 [-0.72, -0.63] -
Howard West 2019 -0.21072:03 0.11494529 328 0 ] D.P. Carbone 2017 0.10436007 0.11373407 47% 0.92028275 0.33286207  5¢  11.3% 0.82] 0.90, -¢./3] -
L Candhi 2018 061615614 0.109:0055 362 0.54 044, .67 - Fabrice Barlesi 2018-2  -0.49429632 0.10001074 511 -0.71334989 0.286210L 67 113%  0.22[0.15 0.29] -
us Faz Ares 7019 “j"":"ﬁ 0.08397495 “2 0.3 (0.62 gi;l - Howare West 2019 —0.4462871 0.09528406 548 -0.46203346 0.29672214 84 11.3%  0.02 [-0.05 0.08] A
::af";‘;"e’;’:"‘gtg’ OOf‘;g);/g gg%;szzf :?C ;g ;ﬁ; Jﬁ{ __ L. Gandhi 2018 -0.61618614 0.14007852 543 -146967597 0.43020381 73 113%5  0.8510.75 0.5] —
el W g 0 0eree o BN8I L) Martin Reck 2016 -0.67334455 0.15584415 281 -0.10536052 1.08012921 24  4.5% -0.57 [-1.00, -0.14] ——————
Yi-Long W 2019 117100 01414058 e 0.7 5%, 056] Robzrt Jotte 2020 -0.15667494 0.067C6713 627 -0.26136476 0.31254455 55 11.3% -0.10 [-0.18, -.01] ——]
: : ' SR SJ. Antona 2017 -0.52763274 0.11232445 649 -1.23787436 0.3405615 64 11.3%  0.71[0.53, 0.79] -
Total (95% CI) 3618 3188 1000% 076 (069, 0.83] ¢ Yi-Long Wu 2019 -0.32850407 0.123§5404 352 -0,13926207 0.19588539 15C 11.4% -0.19 [-0.22 -0.16] -
lleterogenaity: Tau - 0.02; Chi* — 27.32, df - L1 (7 - 0.004); I - 60% El‘n ,'J 5 - _
lest for overall effect £ 5.8 (¥ < UU0ULL) . Toral (95% CI) 4245 731 100.0% -0.05 [-0.37,0.27] .*_
Heterogeneity: Taut = 0.22; Chi = 1700 96, ¢f = & (P < 0.00001) I = 100% g 4 ; E t
lest for overall effect: £ = U.3L 1P = 0.73) Falurs smokers Favours fon-smokers

Zhao W et al. Front Oncol. 2021; 11: 703143
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¢Es el sexo de los pacientes un factor predictivo de beneficio?

7133 studies idertified by database search

/004 studies excluded with full length
q screening

A4

129 polentially relevant studies identifed
for screening

107 studies excluded
3/ retrospective studies
65 nun-randomised perspeclive trials

A

27 randumised contrulled Lrials assessed
for eligibility

7 randomised Lriak excluded®
7 missing data on hazard ratio tor death
according to patients’ sex

A4

20 eligible randomised trials included
in qualitative synthesis
8 nivolumab
5 pembrolizumab
4ipilimumab
2 tremelirmurmab
1 ipilimumab plus nivolumab

v

20 randomised trials in quantitative
synthesis (mela-analysis)

Conforti F et al. Lancet Oncol 2018; 19: 737-46

Session VII: Open questions for immunotherapy in NSCLC. Critical evaluation of potential predictive factors

Number I Pooled HR Pheteogenciy
of trials (95% Cl)
Disease
Melanoma 7 Som 0  079(070-0-90)
— 60  0-66(0-55-079)
Non-small-cell lung cancer 6 —8—— 44 0-86(071-1-11) 072
- 61 072(0-61-0.86) ‘
Others 7 —a— 0 0-95(0-82-1-11)
—— 72 077(0-65-0-91)
Line of treatment
Firstline 8 — . 25 0-94(0-80-1-10)
—a 77  076(0-62-0-93) o
Subsequent line 12 —a— 0 0-81(0:72-0-90) 77
B 14 0-6¢ (0-64-075)
(ass of immune checkpoint inhibitor
Ant-CTLA4 7 —— 25  0-91(0:79-105)
—a 69  0-81(0:70-0-95) 040
Anti-PD1 13 —a— 0 082(073-092)
- 41 0-6/(0-61-0-/4)
Control group
No immunotherapy 17 —a— 5 0-8¢ (0-81-0-98)
. 68 074(0-66-0-32) 072
Immunotherapy 3 ] 0  075(062090) 72
— 0 062(052-072)
B Women [ Men | |
05 1.0 2:0
Intervertion better Caontrol better
Non-small-cell lung cancer
Borghaei et al (2015)4° >1 Nivolumab (n=292)
Brahmer et al (2015)¢ >1 Nivolumab (n=135)
Herbst et al (2016)* >1 Pembrolizumab (n=690)
Reck etal (2016)* 1 Pembrolizumab (n=154)
Carbone et al (2017)% 1 Nivolumab (n=271)
Govindan et al (2017)* 1 Ipilimumab plus paclitaxel plus
carboplatin (n=388)
Pooled estimate in women
Pooled estimate in men

B Women [ Men

v'

Pooled overall survival HR CPIs vs control
group:
* Men 0-72 (95% Cl 0-65-0-79)
* Women 0-86 (95% Cl 0-79-0-93)

Difference Men vs Women p=0-0019

Docetaxel (n=290)
Docetaxel (n=137)
Docetaxel (n=343)
ICC (n=151)
ICC (n=270)

Padlitaxel plus carboplatin plus
placebo (n=361)

—a 078 (0-58-1-04)
—o—— 0-73 (0-56-0-96)

= — 0-67 (0-36-1-25)

—a— 0-57 (0-41-0-78)
R 0-69 (0-51-0-94)
— 0-65 (0-52-0-81)
. e 0-96 (0-56-1-64)

- — 0-54 (0-36-0-80)

P S 115 (0-79-1-66)

—a— 0-97 (0-74-126)

——a— 133 (0-84-2-11)

— ] 0-85(0-71-1-02)
& 0-86(0-79-0-93)

0-72 (0-65-0-
- P, 72(0-65-0-79)
0145 1.0 2!0 4!0
Favours intervention Favours control
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é¢Hay un fenotipo tumoral masculino y otro femenino?

Sex disparities
@ . Hot Tumor  Cold Tumor
Immunotherapy ' Immune Cell Infiltration
Female: Female:
<~ Chemotherapy + anti-PD1/PD-L1 combination =~ 4 Exhausted CD4+and CD8+cells

Male:
<~ Anti-PD1/PD-L1 monotherapy

Male:
<4 T-cell exclusion

Molecular Biomarkers Genetic and Epigenetic

Male bias: | , {1 ] Female:

< High TMB |"‘ " [ / <4 Inactive X chromosome (Xi)
SR WA

Female bias: &% ) Male:

< High level of immune checkpoint expression " i < Mosaic loss of Y (LOY)

f il\
| ' L
W \e Molecular factors
X chromosomes  age
sex hormone smoking

hormone receptor  alcohol consumption
microbiome ...

Cancer < Dyin cbg* -
= A @ = @ Treg @ NKcell <~ Fibroblast

Ma | et al. Biology of Sex Differences (2022) 13:58

4
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é¢Hay un fenotipo tumoral masculino y otro femenino?

Sex disparities
@ e Hot Tumor

&)

Female: Female:
<~ Chemotherapy + anti-PD1/PD-L1 combination =~ 4 Exhausted CD4+and CD8+cells

Cold Tumor

Immunotherapy Immune Cell Infiltration

Male:
<~ Anti-PD1/PD-L1 monotherapy

Male:
<4 T-cell exclusion

Molecular Biomarkers Genetic and Epigenetic

Male bias: | i (] Female:
< High TMB | |"‘ ‘ ‘ }' [ / <4 Inactive X chromosome (Xi)
| \ ‘ “
0 14
Female bias: : AN Yy Male:

< High level of immune checkpoint expression < Mosaic loss of Y (LOY)

N A
| 4 L P ]
1\/“\\/ N Molecular factors % # !
X chromosomes ~ age

sex hormone smoking .
hormone receptor  alcohol consumption
microbiome ...

Cancer < Dyin: cbg* -
- e @ = @ Treg @ NKcell #— & — Fibroblast

Ma | et al. Biology of Sex Differences (2022) 13:58

Session VII: Open questions for immunotherapy in NSCLC. Critical evaluation of potential predictive factors

Predictors of survival to immunotherapy
and chemoimmunotherapy in non-
small cell lung cancer: A meta-analysis

o>

Group No. of trials Overall survival Hazard ratio r
(95% CI)

Male 2 & 0.70 (p<0.001)

Female 7 0.90 (p=NS)
0.02 0.1 1 10 50
Favors [O Favors CT

Male 12 " 0.73 (p<0.001)

Female 12 + 0.68 (p<0.001)
0.02 0.1 1 10 50
Favors IO+ CT Favors CT

Di Federico A et al. [NCI 2023
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Compleja heterogeneidad de CPNM

ADC
a

Gender

Smoking status IR

m Male m Female

= NAm E Ever—smoerl Nevr—smker

TP53

KRAS
KEAP1

1IN

IV I |

IIII|

STKT1
EGFR
NF1
BRAF
SETD2
RBM10
MGA
MET
ARID1A
PIK3CA
SMARCA4|

A

I:" IIl:lxlllllllll | II:I

D

Transversion low
Number of mutations

b Transversion high
Number of mutations

B Missense
B Nonsense

W Splice site
In-frame indel

® Frameshift

150 100 50 0 o_zuwo
B | TP53 E=m
46 T KRAS m
33 — EGFR +-
17 pummEmm 4 STK11
17 11— KEAP1 I
14 pEmmm 4+ NF1 ]
||| Il | 1] 11 I - -SMARCA4 I
l| I| 10T NN - RBM10
h 9 2 PIK3CA -1
o W U2AF1
| | 88 .| ERBB2
\ '| || |73
7
6 C Males Females
4 Number of mutations Number of mutations
,' U148 60 40 20 0 020 40 6o
2 == EGFR- - s
PR - STK717 - e
| - MARCA4 Jll
- HIN RBM10 Inl

Percentage

M Transversions

I Transitions Indels, other

+ Q< 0.05 m Missense m Frameshift
+ P <0.05 m Splice site 1 In-frame indel
m Nonsense m Other non-synonymous

The Cancer Genome Atlas research Network, Nature volume 51 1, pages543-550 (2014)
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Presencia de co-mutaciones

STK11: Gen regulador de
metabolismo, crecimiento y
regulacion celular. Pérdida
en 15% de ADC, relacionada
con perdida de expresion de
PD-L1, CD8+ infiltrantes y
respuesta a CPIs

KEAP1: Es un regulador
negativo de Nrf2 (regulador
de respuesta a dano
oxidativo). Pérdida en 20%
de ADC, se relaciona con un
microambiente tumoral
bajo en CD8+ infiltrantes

>

40%

Response rate (%)

anvs

20% o

p < 0.0001 B p=0.26
42% 4
:\5 KR
o)
32.4% T
{129/388) o 1
(]
o=
C
S o 23.8%
3 19.1% (20/122)
11.6% o (115/603)
(16/138) »
STK1VT STK1MIT STK1WT STKMN-T
KRASWUT KRASWT
N Median OS (95%Cl)
—— KRASMUT/STK11/T 398 17.3 months (15.1-22.8)
= KRASMUT/STK71MUT 138 6.2 months (4.4-9.2)
HR = 2.09, 95% CI: 1.68-2.61, p < 0.0001
0 6 12 18 24 30 38 42 43 54 60 66 72 78

Months

(]

Response rate (%)

Session VII: Open questions for immunotherapy in NSCLC. Critical evaluation of potential predictive factors

40%

30%

20% -

0% -

0% -

o>

O

p=0.02 p=0.052
408
;\3 30%
2
29.3% D L
(110/376) ©
@ 26.1%
(o]
g (34/130)
0 10%
17.8% Q 18.5%
' (110/595)

(18/101)

F

KEAP1T KEAPTUUT
KRASMT

KEAPTWT
KRASWT

KEAPTMIT

N Median OS (95%Cl)
376 18.4 months (14.9-21.7)
101 4.8 months (4.0-8.0)

—— KRASMUTIKEAPT"T
—— KRASMUT/KEAPTMUT

HR = 2.24, 95% CI: 1.74-2.88, p < 0.0001

€ 12 18 24 30 38 42 48 54 60 66 72 78

Months

Ricciuti B et al. | Thoracic Oncol 2022
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Mutaciones STK11/KEAP1 impactan en la eficacia de QT-CPIs

Forest-plot for progression-free survival (PFS)

HR (95%, CI) ¥

Mutation status N PES P-value
KRASWT 560 reference . PFS. ICI-chemo
KRASMUT 351 1.10(0.95-1.28) . 0.21 ¢
TP53'T 370 reference i |
TP53uUT 412 0.83(0.71-0.97) - ' 0.020 3 | ‘
STK11W1 516 reference . . CCND1
STKT MUt 191 1.46 (1.22-1.76) s <0.001
KEAP1WT 518 reference = |
KEAP1MUT 189 1.53(1.28-1.84) e — <0.001 I
SMARCA4WT 593 reference . |
SMARCA4MT 114 1.62(1.30-2.02) 5 e <0.001 |

' I CDKN2A

29

KRASWT TR53WT 182 reference = |
KRASWT TP53MT 287 0.88(0.71-1.08) 0.21 S |
KRASYT STK1 147 322 reference g |
KRASWT STK11MuT 99 1.19(0.93-1.54) 0.16 a "
KRAST KEAPTYT 327 reference =1
KRAS"T KEAPTMUT 104 1.37(1.07-1.75) e 0.01 'l -@ - d ST = mmi -
KRAS" SMARCA4™ 361 reference . = !
KRAS™' SMARCA4MV! 70 1.36(1.03-1.81) | —— <0.001 : |

; . NTRK3 .

! » o
KRASMUT TP53WT 188 reference . L '
KRASMUT TR53WT 125 0.75(0.58-0.97) —— 0.027 . | ..0
KRASMUT STIC1 1T 184 reference ' 4 I
KRASMUT STIC1 1401 92 1.92(1.46-2.53) g SR <0.001 S5 19 e
KRASYUT KEAP1W! 191 reference p | L
KRASMUT KEAP MU 85 1.82(1.38-2.41) | S — <0.001 .
KRASMUT SMARCA4'T 232 reference . 0
KRASMUT SMARCA4MUT 44 2.39(1.67-3.42) ; — a5 <0.001 . J .

[ T T T : 1 D3 10 30
025 050 1.0 15 20 25 HA

asbils WRRSESS Alessi |, et al. | Thoracic Oncol 2023; Vokes N, et al. Nat Comm, 2023
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KEAP1 clonal + pérdida de heterozigosidad: Resistencia a inmunoterapia

1.0 - NS
0.9 1 KEAP1 C-LOH
0.8 - ~+ KEAP1 CD-SC 1000
S 074 + X
= £
U) 0.6 = g
S g
= ; X £ 100 -
g 0 : ¥ = 3 —
S 0.3 - : ' =
o : g o
0.2 < Log-rankp = 0.005 ' 8
KEAP1 G-LOH vs WT p < 0.001 , | -
0.1 4 KEAP1GD-SCvs WTp=0.82 ! 210 -
KEAP1 G-LOH vs KEAP1 CD-SCp = 0.047 =
00 | I | |
0 6 12 18 24 — | .
Months KEAP1 KEAP1 WT

C-LOH CD-SC

Scalera S, et al. Ann Oncol 2022
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Mutaciones STK11/KEAP1 équé opcidon mejor, 10 o QT-10?

Predictors of survival to immunotherapy and chemoimmunotherapy in non-small cell lung cancer: A meta-analysis

Group N of trials Overall Survival Hazard ratio p-value
(95% CI)
KRAS
Mutared 4 0.65 (0.53 to 0.78) <0.001
Wild-type 4 "‘_'_ 0.85 (0.71 to 1.01) 0.06
STKI11
Mutated 4 - 0.75 (0.59 to 0.97) 0.03
Wild-type 3 + 0.76 (0.66 to 0.89) <0.001
KEAPI
Mutated 4 A 0.80 (0.57 to 1.10) 0.17
Wild-type 3 5L 0.75 (0.46 to 1.21) 0.23
0.02 0.1 1 10 50
Favors IO Favors CT
KRAS
Mutated 6 —_— 1.01 (0.65, 1.57) 0.99
Wild-type 6 —+ 0.92 (0.68, 1.25) 0.75
STK11
Mutated 7 —H 0.89 (0.63, 1.28) 0.54
Wild-type 6 -+ 1.19 (0.95, 1.48) 0.12
KEAP1
Mutated 7 —— 0.92 (0.58, 1.46) 0.72
Wild-type 6 1+ 1.10 (0.91, 1.34) 0.32
k + 4 + {
0.02 0.1 1 10 50
Favours 10 Favours 10 + CT Di Federico A et al. [NCI 2023
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Aneuploidia como factor predictivo de respuesta

n= 2293, secuenciacion cromosomica para definir aneuploidia

Score FAA (fraction of chromosomal arm alterations): 0-39 (numero de brazos cromosomicos alterados)
—> Pequenos 1-12 y 16-20
—> Largos 13-15y 21-22

P=0.0001
4 P=0.001
40%
_ El tercil mas bajo de FAA presenta mayor tasa de RO
P4
2 1
g \\‘ 'g 30% 28.4%
Q y “\_\ 17}
? y \ g 23.2%
N / \
g ( e 20%
w % y 3 15.1%
A // g
. y
-2 \\/’ 10%
Non-responders Responders 0%
(SD/PD) (CR/PR)
n 594 171 FAA Z-score tertiles Lower Middle Upper
Median FAA Z-score 0.089 -0.305 n

257 263 245
La mediana de FAA es menor en pacientes respondedores

Alesi | et al. | Thoracic Oncol Vol. (2023) 18 No. I 1: 1524-1537
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Aneuploidia como factor predictivo de supervivencia

n= 2293, secuenciacion cromosomica para definir aneuploidia

Score FAA (fraction of chromosomal arm alterations): 0-39 (numero de brazos cromosomicos alterados)
—> Pequenos 1-12 y 16-20
—> Largos 13-15y 21-22

1.01 FAA Z-score tertiles n  Median PFS, months (95% Cl) 1.0 FAA Z-score tertiles N Median OS, months (95% CI)
— - Lower 257 4.1 (3.3-5.3) - Lower 257 164 (13.8-24.6)
e — Middle 263 3.3 (2.7-39) — Middle 263 139 (12.2-18.1)
T 08 == Upper 245 25 (2.0-2.9) 0.8 — Upper 245 125 (9.5-16.9)
g 9
S 2
- P<0.0001 5 P=0.006
» 061 > 06
o S
a) —
o 0.4 ?
c 0. =04
5 T
[
@ 2
5,02 ' Qo2
o T —
o
0.0 0.0
0 6 12 18 24 0 6 12 18 24 30 35 42
Months Months
Number at risk Number at risk
- 257 104 70 52 41 - 257 183 145 116 105 88 78 69
- 263 89 58 44 33 - 263 197 143 112 88 Il 59 39
- 245 66 38 22 17 - 245 155 124 97 76 50 35

Alesi | et al. | Thoracic Oncol Vol. (2023) 18 No. I 1: 1524-1537
e
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Pérdida de 9p* y ganancia 1q

D

9p loss were enriched for higher TMB levels, KRAS wild-type status, lower PD-L1 expression levels and higher stage

1p gain was consistent with higher PD-L1 levels, lower KRAS mutations

*p < 0.0001
40% L e N Median PFS, months (85% CI)
- w90 loss 154 23 (1.9-28)
I £ Zz. = No 9p less 452 41 (3.3-49)
! | 8 .
(9p loss) | & 30% 28.1% E
I g S HR: 1,70 [95% CI: 1.41-2.06]
. 2 | j: * p<0.0001
i 1q gain : 20% Lo
) | o % g
2 I Significance 2 g
‘_:. : Q<0.05 S 1o% 7.8% a
2 : . Q>°'°5 - ‘l . M-;m ’ )
s
§ 2 ° ... : 0% Nurriber al risk
| % loss No 9p loss - » . ) s
@ o, : ey ] 154 2 - " " [ [
4 2 0 2 4
Log2 Odds Ratio P < 0.0001 n  Median PFS, months (95% Cl)
< > 40% L - 1q gain 271 25 (2.2-28)
Enriched in non-responders Enriched in responders 3 2 == No 1g gain 404 37 (3.1-4.6)
& o8
g 30% 27.8% g HR: 1.39 [95% CI: 1.18-1.63)
% ;“ p <00001
® 20% 04
2 13.8%
§ 02
10% =
00
¢ L] H " »
Montrs
0% Nurmiber at risk
1q gan No 1q gain - i “ -
-— 14 e =

N an 404

*en 9p asienta CDKN2A Alesi | et al. | Thoracic Oncol Vol. (2023) 18 No. I 1: 1524—1537

Overall survival(%)

N Median OS, months (95% Cl)
- 9p loss 154 98 (7.6-12.3)
== No 9p loss 452 18.0 (15.0-224)

HR: 1.72 [95% CI: 1.40-2.10)
* p < 0.0001

0 3 2 - D > > Q
Maonths
Number at nsk
- L @ “ » ™ » “
- - uw E m " 156 o w0

Overall sunival{%) _

n  Median OS, months (95% Cl)
- 1q gain 2711 125 (9.9-148)
== No 1q gain 404 184 (14.0-19.7)

HR: 1.36 [85% CI: 1.14-1.63)
p = 0.0005

3 T 5 " » %
Monihs
Number a risk
w ) " L)
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Transcriptomic correlates of ICl efficacy in NSCLC ™B  — = '
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Transcriptomic correlates of ICI efficacy in NSCLC
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ARTIFICIAL INTELLIGENCE
Sauag.e %C&W by Doug Savage
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ARTIFICIAL INTELLIGENCE: Revision sistematica

* 90 estudios (80% en el periodo 2021-2022)
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Prelaj A, et al. Ann Oncol. 2023 Oct 23:50923-7534(23)04331-4
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ARTIFICIAL INTELLIGENCE?: Estudio observacional

I3LUNG is an international, multicenter, retrospective and prospective, observational study of patients with aNSCLC treated with |10, entirely
funded by European Union (EU) under the Horizon 2020 (H2020) program
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Prelaj A, et al. Clin Lung Cancer. 2023 Jun;24(4):381-387
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Optimizing treatment selection for immunotherapies in NSCLC

PD-L1 TPS <1%

Anti PD-(L)1 £
Anti CTLA-4 +
KEYNOTE-189 chemotherapy
KEYNOTE 407
Impower 150

Impower 130

CheckMate 9LA
CheckMate 227

Empower Lung 3

nar—-- TPS 250%

Alteraciones clonales KEAP1 y STK11
Baja TMB

Aneuploidia alta

No fumadores

Alta carga tumoral

Microambiente inmunosupresor

KEYNOTE-24 Alteraciones KEAP1 y STK11 no clonales
Impower 110 Alta TMB
Empower Lung 1 Baja alta
Anti PD-(L)1 Fumadores/exfumadores
monotherapy Baja carga tumoral

PD-L1 TPS 100%

Microambiente pro-inflamatorio
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