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Definition of resistance
Resistencia Primaria

Pembrolizumab

I

Keynote 407 7
“the inability of immune cells to mount an antitumor ' Pembrolizumab N
response on initial drug exposure” -> el tratamiento K"”“‘"‘"”%” (ICl+chemotherapy)
no ha funcionado (no beneficio clinico) Mpower 130 [T 11

Keynote 042 “ 2
PD como mejor respuesta, SD que dura <6 meses (> 6 Checmmm_““’“'"“’""“"“i“‘“““‘" N Fist line treatment
semanas de tratamiento) - Society for Immunotherapy - (smeleor cual D
of Cancer (SITC) C‘“’"‘M"“*““m_”
Varia en funcion linea y farmacos: Checkaosam_M }mgg]};:;ggmm

Atezolizamab

* 1%linea QT-O:7-11% o | E——
e 12LinealO (sin QT) 21-27% 10 20 30 40 50

The incidence of primary resistance to immunotherapy

* 22linealO (monoterapia): 41-44% in NSCLC patients(*%)

Kluger HM, J Immunother Cancer (2020)
Zhou et al. Front Immun 2023
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Hyperprogression

 No hay un claro consenso sobre su definicion
(varia segun estudios y criterios utilizados)

 Mas visto en 22 linea y en monoterapia.

Study

Ignacio Matos

Incidence

12.5% (4/32)

TABLE 1 The prevalence of HPD is varied based on different criteria in NSCLC.

Criteria

HPD = 1.4 x baseline sum Target lesions Or HPD = 1.2 x baseline

sum Target lesions + new lesions in at least two different organs

Conclusion

Capturing HPD by using RECIST criteria is intuitive

15
et al and easy to implement. )

16.2% (1/27) HPD = TGR experimental period/TGR reference period = 2

14.3% (48/

135) volumetry
Youjin Kim volumetric measurement is more precise than the (16)
et al 13.1%(44/ basis of one-dimensional analysis. ’

) RECIST 1.1

135)
Deirdre M.H.]. . ) . . .
ten Berge et al 7%(4/58) TGK TGK has predictive value for OS (17)
Roberto Ferrara . HPD is associated with high metastatic burden and

13.8% ATGR exceedlng 50%. (4)
et al poor prognosis

EE%(ZZ" the TGR ratio
Baptiste Kas ) ATGR>100 is close to the characteristics of HPD 18
et al (increase of the tumor kinetics and poor survival).

5.4%(75/ .

106) a progression pace >2-fold and TTF<2 months

20.9%(55/ TGK

263)
C G Kim et al 20.5%(54/ TGR HPD meeting both TGK and TGR criteria is 19)

» 263) associated with worse PFS and OS

37.3%(98/ TF

263)

11.3% TGRratio

5.7% ATGR
B Abbar et al _— TGK ;:F is the only indicator of significantly worsened ©0)

9.6% RECIST

31.7% TTF

PFS, progression-free survival; TGK, tumor growth kinetics; OS, overall survival; ATGR, The difference between TGR before and during therapy; TTF, time to treatment failure.

Bosch-Barrera, Anticancer Drugs. 2019 Nov;30(10):1067-1070.
Yanping Li, Front. Immunol. 2023
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Definition of resistance
Resistencia secundaria

“which arises when a patient is treated with
antineoplastic therapy, has a documented, confirmed
objective response or prolonged SD (>6 months), and
then has disease progression in the setting of ongoing
treatment” -> el tratamiento deja de funcionar

Varia en funcion linea:
e 12Lineal0:52-57%
e 22Llineal0: 32-64%

Pembrolizumah
Keynote 042 — 52 -

Pembrolizumab

First-line treatment

Pembrolizumab
Keynote 010 (SR 32 —

Pembrolizumahb

Atezolizumab Second-line treatment

o | s

Nivolumah

CheckMate 017,057,063, and 003 [N ¢ —

PD-1 inhibitors

MSKCC 78

T T T T 1
0 20 40 60 80 100

The incidence of sencondary resistance to immunotherapy
in NSCLC patients(%)

Kluger HM, J Immunother Cancer (2020)
Zhou et al. Front Immun 2023
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Different patterns of PD

Estudio con 208 pacientes que progresaron >3 meses de inicio de tratamiento con |O.

Progression modal Progression sites
mm  One site progression n=6 1"302/
mm  Two site progression 29% 50
n=93 n=00 ™ Systemic progression
0 0 mm [ung
44.7% 43.3% = Lymyhinods
Liver
== Brain
= Pleura
= Bonc
mm  Adrenal gland

Subcutancous nodule

n=25
12.0%

FIGURE 2 | Progression patterns and sites beyond immunotherapy resistance. (A) 115 (55.3%) patients developed oligoprogression, and 93 (44.7%) developed
systemic progression. Ninety (90/208, 43.3%) patients developed progressive disease at one site. (B) The progression sites included the lung (N = 116, 55.8%),
lymph node (N = 73, 35.1%), liver (N = 30, 14.4%), brain (N = 21, 10.1%), pleura (N = 41.19.7%), bone (N = 25, 12%), adrenal gland (N = 6, 2.9%), and
subcutaneous nodule (N = 2, 1.0%).
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Different patterns of PD
Oligoprogresion

Empeoramiento de la enfermedad entre 1-5 lesiones (segun
estudios) nuevas o que crecen

However, for patients with oligoprogression, the question regarding
the optimal therapeutic approach remains valid, despite the availability
of new drugs.

There are essentially three treatment options:

(1) change systemic therapy,

(2) continue the same systemic therapy strategy beyond progression

(3) use local therapy, such as SBRT, to eradicate the resistant clones

while remaining on the same systemic therapy strategy (Cheung, 2016;
Planchard et al., 2019).

Basler et al. Lung Cancer 2017;106:50-57
Franceschini et al. Crit Rev in Oncol/Hematol 2020;148:102894

Natural course of disease progression

[& K2
TKI next generation

e Chemotherapy
 Immmunotherapy

; TKI treatment TKI treatrment
i

ﬁ

be-,-ond progression

Local Systemic
ﬂeyst ance Resa stance

%.

' w Y\

Sensitive disease Oligoprogression Systemic disease

Local irradiation to eradlcate ol:goresnstant disease

& ; TKI treatment Yl(l(reacme{ “ TKI treatment

and SBRT p rolonged

Sensitive disease Oligoprogression Restored
TKI sensitivity

‘ TKl resistant tumor O TKI sensitive tumor
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Local treatment for Oligo PD

X
a B eomm @ smencm A B FFF———
age -7
265 y.0. @ @
100 =
ever ™ —_—
—— Localtherapy added g
ECOG i
Systemic AR o (@ _ —1— Systemic therapy only *
44% ) o 75 o
first-line @ @ {E I
therapy X
- P=0.04 % mm Local therapy added
PD-L1 @ " .
250% o = i B Systemic therapy only
™8 g 0 ‘#
>BmutMb e *
) T T T T 1 -
0% 20% 40% 60% 80% 100% E X
C D P i
18 100 & 251 i
_._ OligoAR e
12 :
OligoAR —— Systemic AR -
i 751 3
s o] : 0 . . ]
g : -
H AL : P<0.001 2 i o - fig -
5 0 S g0 Months
£ ® No at risk: 4
2 ] Systemic AR Local 57 ag 19 10 4 2 3
12 25 Systemic 23 14 4 2 1 0 ;
L9
18
—r T T T T T T T 0 T T T T 1 X
36 © 121518 21 24 27 30 33 3 o 24 3 0 I I r ] T r .
Time to resistance (months) No. at risk Post-progression survival (months) (1] 12 24 36 48 60 72
Olige 80 47 21 12 5 2
Systemic 63 24 9 5 4 1

Months post PD-(L}1 blockade progression

Maximo 3 lesiones para OligoPD

Shoenfeld CCR 2022
Zhou et al. Front Immun 2023
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Mechanism of resistance to 10

* Accion de la inmunoterapia implica *Resisténcia intrinseca (célula tumoral) o extrinseca
diversas células y procesos, lo que hace (microambiente tumoral)
mucho mas complejo los potenciales

mecahismos de resistencia.

INTRINSIC MECHANISM EXTRINSIC MECHANISM

HOST RELATED: Microblome
Diet
Diabets/Obesity

Frisone D, Friedlaender A, Addeo A and Tsantoulis P (2022) The Landscape of
Immunotherapy Resistance in NSCLC. Front. Oncol. 12:817548
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Mechanism of resistance to 10

Células regul adoras Alteracion trafico Alteracion
mieloides leucocitario  presentacion antigénica

o O
@*

Células T reguladoras
Célula

Tumor dendritica
. @'\ w %o
o @CelulaNK
\ |DO RS
LAG 3 PD1 @ Linfocito T
@ PDL-1 * —
TIM-3 X A \ Quinureninas

dli_s'?l:(rjlzli?n.gl Célula CDg0 . /
o exhausto  dendritica QOCDSG Triptofano
disfuncional
LiEoeRo | Linfocito T
CTLA-4

Galectina-1,-3,-9




CONGRESS

WWOCANCER 23&24

iber 2023

Potential strategies to overcome resistance

A Increase tumor visibility B Enhance T-cell infiltration C Remove TME barriers

Cytotoxic therapies

t Chemotherapy Antigens [ Abnormal
@ Radiotherapy | vasculature,
@ | Targeted therapy Cytokines hypoxia
& LOncolytic virus DAMPs 0 : ®

(=R \ /S ) 3
i C%O'“ 54 Sl
an - . ® i
'(I':' .3 . C’? ' ;)J Rl l Antiangiogenic drugs
- ' - 4 .
= ‘ L//—\ . i vﬁ;—:t' o
Cancer cell Calreticulin ® )
. ® ATP Vasculature
. /'—’—"{n'munogenlc cell death normalization
Immune ceII TCH
D Enhance T/NK cell function E Unfavorable genomics/epigenetics F Adapt to the host

Anti-TIGIT  TLR9 agonist Anti-TGFB

+ + @ W Manipulate microbiota
‘\\é > g ‘°‘<l

Anti-LAG3  proinflammatory Anti CSF1R Abnormal IFN  Abnormal B-catenin
Anti-VISTA  cytokines Anti-CCR5 si : :
; . gnaling NK agonists?
B e T Biallelic PTEN loss
* _L STING agonists  PI3K inhibitors? Younger
Specific oncogenes female

EffectorT cell NK ceII M2-TAM

Epigenetic changes 1 .
f Epigenetic drugs Drug combinations? Monotherapy? Aldea et al. Can Disc

0OX40 agonist 2021
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Un campo en expansion en NSCLC

Resistencia a QT

8631 publicaciones

(2002)

RESULTS BY YEAR

4,
O .............|I|II||||““‘|||||L

1978

2024

Resistencia a Terapia
dirigida

4708 publicaciones
(2008)

RESULTS BY YEAR

Resistenciaa IO

1004 publicaciones
(2013)

RESULTS BY YEAR

1

(@ — ---||||||U)

1981 2023
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Potential strategies to overcome resistance
I0-Combos

eActuar sobre mas IClIs mas alla via PD1/PDL1:

CTLA4 -> estrategia ya utilizada
*LAG-3 (Lymphocyte-Activation Gene-3): MHC clase 2 -> agotamiento Linfocitos T

*TIM-3 (T-cell immunoglobulin and mucin domain 3): glicoproteina tipo 1 -> peor
prondstico + resistencia

* TIGIT (T cell immunoglobulin and ITIM domain): receptor transmembrana
Inhibidor -> NK y linfocitos T

*VISTA (V-domain immunoglobulin suppressor of T —cell
activation): receptor transmembrana -> suprime activacion Linfocitos T.
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Potential strategies to overcome resistance
ANTI-TIGIT (otros checkpoints) - Resistencia primaria

Estudio Fase 2, Cityscape

A
1004 Events, Median progression-  Hazard ratio
n (%) free survival, (95%Cl)
2 304 months (95% CI)
’_g —— Tiragolumab plus afezohzumab 57 (85%) 5.6 (4:2-10-4) 062" (0:420.9)
5 60 — Placebo plus atezolizumab 64(94%)  3.9(27-45)
g
5 40
&
g
2 204
0
0
Number at risk
(number censored)
Tiragolumab plus atezolizumab 67 (0) 48 (0) 31(1) 29(2) 23(2) 19(3) 16 (3) 12(3) 1(33) 9(3) 8(4) 1(9)
Placebo plus atezolizumab 68 (0) 38(1) 21(1) 15(1) 14(1) 10(1) 9(1) 6(1) 4(1) 3(1) 2(2) 2(2)
B
Events, Median overall Hazard ratio
n (%) survival, months (95% Cly
1004 (95%Cl)
— Tiragolumab plus atezolizumab 40 (60%) 232 (141-315) 069* (0:44107)
80+ ~—— Placebo plus atezolizumab 49 (72%) 14.5(9-6-204)
_5 60
3
2
T 404
2
IS}
20

0
3 & ] 2 15 18 P! P/ 7 30 B 36
Time since randomisation (months)
Number at risk
(number censored)
Tiragolumab plus atezolizvmab  67(0)  63(0)  52(3) 46(3) 42(33) 39(3) 35(3) 33(3) 30(3) 28(3) 20(10) 8(20) NE
Placeboplusatezolizumab  68(0)  60(3) 46(4) 41(4) 37(4) 30(4) 27(4) 23(5) 21(5) 17(5) 8(11)) 2(17) NE

@y Inclusion Criteria \

* NSCLC

— Locally advanced or recurrent
unresectable or not amenable to
CRT or chemotherapy

— Metastatic

* SQ and NSQ histology

* PD-L1250% (SP263)

Key Exclusion Criteria

* Known EGFR sensitizing
mutations or ALK re-
arrangements

(Patients with non squamous NSCLC must be
tested for EGFR sensitizing mutations)

* Prior Check Point Inhibitor

Stratification:
* Region (Asia vs Non-Asia)
* Histology (5Q vs NSQ)

Figure 2. STAR-121 study design

Population
« mNSCLC with no actionable gene alterations

= Mo prior systemic treatment for mMNSCLC
- ECOG PS 0-1

Stratification
= Histology: nonsquamous vs squamous
- Baseline PD-L1 TC2 < 50% vs = 50%
- Region: East Asia vs non—East Asia

ADVANTIG 302

Arm A: Tislelizumab (200 mg ) +

BGB-A1217 (900 mg) IV Q3W
(275 pts)

No crossover
allowed

)

Treatment until
Disease progression, or
loss of clinical benefit,
intolerable toxicity, or
withdrawal of consent

Arm B: Pembrolizumab (200 mg) +
Placebo IV Q3W
(275 pts)

Arm C: Tislelizumab (200 mg) +
Placebo IV Q3W
(55 pts)

DOM IV Q3w
G"E';; ZIM IV Q3We
(n=320)  patinum doublets
GroupB  PEMBRO IV Q3Wr
{n=320) Platinum doublets
Group C ZIM IV Q3we
{n = 80) Platinum doublett
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Potential strategies to overcome resistance
ANTI-LAG 3 (otros checkpoints) -Resistencia secundaria

‘ European Lung
Cancer Congress 2023

elcc

Final data from a phase Il study
(TACTI-002) of eftilagimod alpha
(soluble LAG-3) & pembrolizumab in
2" ine metastatic NSCLC patients
resistant to PD-1/PD-L1 inhibitors

Majem M'; Forster M2 Krebs M?; Peguero J4; Clay T5; Felip E; lams W/

0. Mueller C''; Triebel F'2

i Sant Pau, Barcelona, Spain; “Forser. UCL Cancer Insttute / University College London f-,s.(a
C ster and The Psse\UQF‘chmT

Roxburgh P8, Dodger B®; Bajaj P
Majem: Hospital de fa Santa Creu
Foundation, London, UK; *Kn
Manchester, UK. *Peguera: Oncol

iaco Hospital, Perth, A
f Hematclogy/On (30(.) nesses

Roxtu r:t Woltson \31 Cance: f Gasgow and Beatson Westof S 'Br

Centre, Scotland, UK. *Doger: Fu YVju ién Jiménez x,a “a nid, Spel

Devebpment Immutep GmbH, Serin, Gemmany; “Trebet Fe?ac’ & Developmert, Immitep SAS.. Sairt Aubin, France
Organisers Partoers
1 ] ;.A" . ”
B < ESTRO AV crop

Tasman Oncobgy, Queensard, Australia ‘ue der: (

Efficacy — Primary & Secondary Objectives

Efficacy Overview'

Overall Survival ITT

Progression Free Survival' ITT

) Events, n (%) 25 (69.4) Events, n (%) 34 (94.4)
Partial Response, B (%) 8 (8'3) Madian. months [95% CI® 9.9[8.5-23.0) Madian, months [95% CIS 2111.9-211
Stable Disease, n (%) 9(25.0) s ;-,:

Progression, n (%) 23 (63.9) X :
= 70 -
Not Evaluable?, n (%) 1(2.8) é g H
20 [
ORR®, n (%) [95% CIJ* 3(8.3) [1.8-225)] § 0 3
20 -
DCR, n (%) [95% CIJ* 12 (33.3) [18.6-51.0] = g
0 3 6 9 1215 18 21 24 27 30 R 3% 0 3 6 9 12 15 18
DCR: disease control rate; ITT: intent to treat population; ORR: overall response rate. Time (months) Time (months)
' by iRECIST Number of patients at risk Number of patients at risk
? Pts with no on-study post-baseline radiological assessment for any reason 3% 34 28 23 %6 14 1 7 6 4 3 3 3 36 12 10 7 6 6 B
* Confirmed ORR

“95% Cls calculated using Clopper-Pearson method

595% Cls calculated using Kaplan Meier survival analysis method
Note: ORR of evaluable population (N=35) of 8.6%

Figures have been cropped for visualisation purposes

elcc

[' 6-mo PFS rate of 25% and OS rates at 12-mo and 21-mo of 44% and 39%, respectively.]

‘ Europmn Lung

Data cut-off: December 31, 2022
Cancer Congress 2023 c f : ;

PRESENTED BY: Margarita Majem, MD, PhD
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Potential strategies to overcome resistance

Antiangiogénicos

Facilitar normalizacion vasos sanguineos que permita mayor penetracion células inmunes
en el tumor

QT + atezolizumab + bevacizumab en pacientes EGFRmutado - Impower 150 (N=79
pacientes con mutacion EGFR)

A
) ) MDD Landmark overall survival (95% Cl)
PFS in EGFR-mt patients (Arm B vs Arm C) 12 months 18 months 34 months
1004 —— Atezo+Bev+CP — ABCP 78-0% EEEG—QEB] 6C-0% {461—34[}} 65-0% {46]—840}
£ w- —— Bev+CP — BCP  68-9% (55-4-82-4) G53-9% (387-69-0) 497%(33-7-657)
T 80
£ ) 100
@ 60 90
N — S 804 HR 0-61 (95% CI 0-29-1-28)
£ 401 E S
g @ £ 60~
g »7 . ‘ .5 OIS
o 104 Median, 6.9 mo | | Median, 10.2mo_ - i
o (95%CI:5.7,8.5)] |(95%C1:7.9,15.2) T 40+ !
012345678 91011121314151617 18192021 2223 24 25 26 27 2829 30 31 3233 34 s 30+ |
Time (months) 20+ Median 187 months | Median NE
ok _ 104 (95%CI13-4-NE) | (95% Cl17-0-NE)
BewtCP 45 45 43 4; 9 34252 210151 1109 6 5 43 2 22 2 2 11 Maket al. IMpower150 in EGFR-mi pts 0 T T T T T 1 é T T 1T 1T T T T LT LT T T 1T 1T T T T T T
Data cutoff 22.Jan 2018 ttps ot y2003NLE 01234567 §91011121314151617 1819202122 2324252627282930
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V 100 OS in patients
aCunas w01 with secondary resistance to ICB
ATALANTE-1: OSE2101 P
é 40
: WL e | —— OSE2101 (n = 80)
Vaccines | - R o] —— scn=38)
‘ \?'"\ /\‘ cl) ; IIS sla 1‘2 1[5 1l3 2|1 2|4
- Ly e s -
£ - . Post-progression survival in
& P patients with secondary
. resistance to ICB.
« HLA-A2-positive (45%) advanced NSCLC without
actionable alterations, failing sequential or concurrent * x
CTand IC N e
« OSE2101- Induce cytotoxic T lymphocytes (CTLS) o s s s m m @ a ou
against five tumorassociated antigens (TAAS)
frequently overexpressed in NSCLC (HER-2/neu, CEA, “$c@ ®© &5 & 4 § & m© m

MAGE 2’ MAGE 3 and p53) Besse et al. Ann Oncol 2023; Li et al. Ann Transl Med 2023
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Potential strategies to overcome resistance

Ceralsertib - IATR

Otras estrategias o e

* BITES: bi-specific antibodies a§

* Antibody Drug Conjugates (ADC) e

* Adoptive cell therapy: TILs, CART cells m - _Hw =

* Moduladores del TME: ''''' el s
* Citoquinas: IL10, IL2, IL15, anti-TGF-b s S5 bt
* Inhibidores PARP/ATR %m
e Inhibidores STAT3 %0'25

Number at risk
Durvalumab + ceralasertib 66 62 52 49 39 32 27 19 15 1 6 3 1 0 o 0
Other regimens

T T T T T T T T T T T T T T T T
05 6 9 12 15 18 21 24 27 30 33 36 39 42 45
Time (months)

189 154 117 ™ T2 59 51 45 36 22 17 T 2 1 1 0

lyer et al. AACR 2023
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Potential strategies to overcome resistance 2 L
Sistema immune del huesped: Microbiota ;-
:
£
<]
Fecal microbiota transplantation plus anti-PD-1 g —
immunotherapy in advanced melanoma: a phase I trial o
Bertrand Routy, John G. Lenehan, Wilson H. Miller Jr, Rahima Jamal, Meriem Messaoudene, b e -
2307 I —— -
Brendan A. Daisley, Cecilia Hes, Kait F. Al, Laura Martinez-Gili, Michal Pun€ochéf, Scott Ernst, Diane i e —
Logan, Karl Belanger, Khashayar Esfahani, Corentin Richard, Marina Ninkov, Gianmarco Piccinno, g E'l r?' i ———
Federica Armanini, Federica Pinto, Mithunah Krishnamoorthy, Rene Figueredo, Pamela Thebault, 3 e e— P
Panteleimon Takis, Jamie Magrill, ... Saman Maleki Vareki =+ Show authors ) 553" — = B :Eni’j ;{:r.oﬁ.n
-7 —— = O treaamen:
Nature Medicine 29, 2121-2132 (2023) | Cite this article o e—— - _
[=] 3 L] - 12 % = Mar::hurt::‘”“ n mn n n 1] 42 EL]
. . . d
Microbiota Transplant in Advanced Lung Cancer Treated - ncn
With Immunotherapy NCT04924374 = afo
Sponsor: Fundacion para la Investigacion Biomedica del £ "
Hospital Universitario Ramon y Cajall £
Fecal microbiota transplantation to improve efficacy of =
immune checkpoint inhibitors in metastatic lung cancer P
NCT05502913 - Cionce
Sponsor: Israel Clinicaltrials.gov % e s -

Patient with domar indicated -
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Conclusiones

* Hay mucha investigacion en el campo de la resistencia a la 10

e La resistencia primaria (e hiperprogresion) ha disminuido con los combos de
quimio-lO y uso en primeras lineas / seleccién pacientes.

e Laresistencia secundaria sigue siendo un gran reto.
e Oligoprogresion es un escenario particular no infrecuente en esta poblacion.

* Multiples mecanismos implicados -> dificil encontrar una unica solucién ->
medicina personalizada y de precision

* Existen numerosos ensayos clinicos y estrategias en desarrollo, aunque todavia
faltan datos fase lll positivos.
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