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AGENDA

.- Dynamic based prognostic biomarkers (liquid biopsy)
.- Integrated prognostic models and Artificial intelligence
.- Host-immune based and genomic prognostic biomarkers

.- Clinical and pathological biomarkers
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Dynamic based prognostic biomarkers

MRD analysis from NEOADAURA (OA02.02 ELCC 2025)

Osimertinib 80 mg

QD + CTx Q3W

Investigator choice of

adjuvant treatment

Patients with completsly
resectable EGFRm
stage [I-1lIB NSCLC**

Post-surgery
follow-up visits

CTx Q3w

CTx carbaplatin AUCS or
cisplatin 75 mgim? + pemetrexad 500 mg/m*; 3 cycles

Primary endpoint: MPR (by blinded central pathology review)$
Secondary endpoints: EFS, pCR, nodal downstaging, safety, DFS and OS

GecCP

lung cancer
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Dynamic based prognostic biomarkers

MRD analysis from NEOADAURA (OA02.02 ELCC 2025)

Osimertinib 80 mg

QD + CTx Q3W

Investigator choice of

Patients with completaly adjuvant treatment

resectable EGFRm
stage lI-1lIB NSCLC*

Post-surgery
follow-up visits

CTx Q3w

CTx carbaplatin AUCS or
cisplatin 75 mgim? + pemetrexad 500 mg/m*; 3 cycles

Primary endpoint: MPR (by blinded central pathology review)$
Secondary endpoints: EFS, pCR, nodal downstaging, safety, DFS and OS

Sample tested

B

Patients with baseline MRD not detected vs MRD detected
had less extensive disease and longer EFS

Stage Il / I* Tumour size* Lymph node EFS: Baseline MRD detection (all arms)**
involvement at baseline* P 8% i -
W Stage Il Stage ll _"':E-!"—I_W_._,_'.l

19

-
bl
o
i

=

EFS HR (95% Cl): 0.24 (0.07, 0.80)%

Events Landmark EF S rate % (35% CI|

MRD detection status

Tumour sko fmm), median
=
Numbar of lymph nodes, mean
Probability of EFS, %
=
2
i

2
0254 6 months 12 months 18 months
0 == MRD not detected 3 98 (87, 100) 96 (B4,99) 96 (B4, 99)
Del.e\'.ggd Net Dl Mot mm MRD detected 7 92(85,95) BO(B1.93) 82(73.88)
(n=135)  dedected = 135 ! . . i
it [ | u;sxsl;\u : : :
Bassline MRD status Baseline MRD status Baseline MRD status =3 ! 2 = = .2 5 p2
Time {months)
Other patient characteristics (EGFR mutation type, race, age, _— - 4 5 o

sex, smoking, WHO PS, surgery) were similar between the
baseline MRD detected vs not detected groups?
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Dynamic based prognostic biomarkers

MRD analysis from NEOADAURA (OA02.02 ELCC 2025)

Osimertinib 80 mg

QD + CTx Q3W

Pre-surgical MRD not detected rate was higher in
osimertinib-containing regimens and in patients with MPR

Samples tested
Patients with completely 3
resectable EGFRm

Investigator ch of
adjuvant treatment

stage [I-1lIB NSCLC** Post-surgery Treatment with osimertinib-containing regimens led to MRD not detected was associated
Placebo QD + follow-up visits higher rates of MRD not detected” vs placebo + CTx with MPRT across arms
CTx Q3w
[e— Il Osmertini + CTx g
. ':Tf :.amocda:n:ﬂ.n;t,;cuﬁo o o e Il Osmertinb o p=0.0546
cisplatin 75 mgim? + pemetre mg/m?. 3 cycles R, § . a

= 20
MRD not -
Primary endpoint: MPR (by blinded central pathology review)s T =

Secondary endpoints: EFS, pCR, nodal downstaging, safety, DFS and OS 3 104
:

< 0

g . = MRD MRD
Patients with baseline MRD not detected vs MRD detected Sempte ovhd ot detoces _ detecod
had less extensive disease and longer EFS . : gl e
Pre-surgical MRD status
across arms
L . Arm Pre-surgical sample
Stage Il / I Tumour size* Ty Iy . S N
involvement at baseline e 7 = 2
B Stage il - Stsge Pre-surgical MRD clearance was enriched with Sampies teated
pcl.0001 -

:

19

0.75 <

osimertinib-containing regimens and in patients with MPR

Treatment with osimertinib-containing regimens led to

MRD clearance was associated

R e i 8 E ::. higher rates of MRD clearance* vs placebo + CTx with MPRS across arms
g = g & ! ;
[ % L]
# 50% i § 3 om0 EFS HR (5% Cl): 0.24 (0.07, 0.80)5 I Osimertinib + CTx a0
- = H H =
H 2« ® 3 : : : Il Osimertinis ; p=0.0378
2 2% E 2 g MRD detection status _ Events Landmark EF S rate % (35% CI Placebo + CTx F]
k] E B8 0254 Gmonths 12 months 18 months -
o o H = MRD not detected 3 98 (87, 100) 06 (84,99) 96 (84,99) %2
Distectmd Nt Dretected Met Delected Net == MRD detected 7 92(85,95) BO(B1.93) 82(73.88) E
(n=135) delected (m=135) detected (n=135)  detectsd : : i *
(n=52) {r=52) {n=52) i £
Basoline MRD status Baseline MRD status Baseline MRD status =3 ! ) x 3 x 5 P 3 104
Time (months) £
g
Other patient characteristics (EGFR mutation type, race, age, Lo 3 4 5 " 5
sex, smoking, WHO PS, surgery) were similar between the - 0=
baseline MRD detected vs not detected groups! MRD MRD
clearance non-clearance
(n=06) (n=31)
Pre gical MRD
across arms
Arm Pre-surgical sample
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QD + CTx Q3W

Patients with completsly
resectable EGFRm
stage [I-1lIB NSCLC**

Investigator choice of

adjuvant treatment

Post-surgery
follow-up visits

Dynamic based prognostic biomarkers

MRD analysis from NEOADAURA (OA02.02 ELCC 2025)

Osimertinib 80 mg

Pre-surgical MRD not detected rate was higher in
osimertinib-containing regimens and in patients with MPR

Treatment with osimertinib-containing regimens led to
higher rates of MRD not detected” vs placebo + CTx

Samples tested

MRD not detected was associated
with MPRT across arms

—3 30+
o =
p=0.0546
ﬁ ———
@
# 204
'3
o
=
£
z 104
&
o
= od
MRD MRD
not detected  detected
(n=119) (n=58)

Pre-surgical MRD status
across arms

Il Osmertini + CTx
CTx carbaplatin AUCS or Bl Osimertinb
cisplatin 75 mgim? + pemetrexad 500 mg/m*; 3 cycles Placabo s BTy
MRD not
Primary endpoint: MPR (by blinded central pathology review)s =T
Secondary endpoints: EFS, pCR, nodal downstaging, safety, DFS and OS
Patients with baseline MRD not detected vs MRD detected S s
had less extensive disease and longer EFS : -
Arm Pre-surgical sample
Stage Il /1II* Timoir skie® Inmlv‘e-m::‘a':'::se“ne‘ E:f: Baseline MRD detection (all arms)*t -
mStage - Stage b B Vo, . M. Pre-surgical MRD clearance was enriched with
 iicnsnd i § osimertinib-containing regimens and in patients with MPR
Wox 1 " e ] E J ."d'mh « 075 Treatment with osimertinib-containing regimens led to
a * 4 E - higher rates of MRD clearance* vs placebo + CTx
i i : ;
¥ 1 & g 7 = 2 s i EFS HR (95% C): 0.24 (0.07, 0.80)% :__ [ Osimertinib + CTx

Destescimd Nel
n=135) delecled
n=52)

Baseline MRD status

Samples tested

MRD clearance was associated
with MPRS across arms

304

Baseline MRD status was prognostic for EFS. OSI containing regimens improved MRD clearance and reducesd

MRD detection before surgery. Pre-surgical MRD clearance and MRD not detectd were associated with MPR

Other patient characteristics (EGFR mutation type, race, age,
sex, smoking, WHO PS, surgery) were similar between the
baseline MRD detected vs not detected groups?

Haga clic para modificar el estilo de texto del patrén

MRD
non-
clearance

(n=31)

Arm Pre-surgical sample

Patief

J B

MRD MRD
clearance non-clearance
(n=06) (n=31)

Pre-surgical MRD clearance
across arms

MRD clearance: 10-fold decrease in ctDNA or MRD not detected in the presurgical sample after baseline MRD detected

Blakely CM et al WLCC 2025

lung cancer
research



Dynamic based prognostic biomarkers

MRD analysis from the LAURA study of osimertinib in unresectable stage lll EGFR-
mutated NSCLC (ESMO 1817MO)

v' Osimertinib demonstrated significant clinical Benefit vs placebo in patients with unresectable stage Il EGFRm NSCLC without progession
during/after CRT

v Irrespective of post-CRT MRD status, patients benefited from osimertinib treatment vs pbo.

MRD panel build had a technical success rate of 80%; median LOD 2.6 PPM

Patients randomised in LAURA Median assa¥ LoD
N=216 119 patients did not consent (MRD ana|y5|5 591}
l—' to gDNA collection or
withdrew consent 100+
‘ Patient's consent + gDNA ‘ Median 2.60
Clinical success rate:* n=67 32 patients did not have (95% CI2.26, 3.95)
52 /97 = 54% e — sufficient tissue
. ) post-EGFR mutation testing
Tissue samples sent for DNA extraction f WGS —
n=65 £
Technical success rate:’ 13 samples failed a 10 e
52/65=80% ; WGS / panel design o
MRD analysis set ]
n=52 (687 plasma samples tested)
I
|
Osimertinib E 4
n=34 n=18

Patients (n=52)

Baseline characteristics and PFS outcomes were generally similar between
the LAURA MRD analysis set and the FAS
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Dynamic based prognostic biomarkers

MRD analysis from the LAURA study of osimertinib in unresectable stage lll EGFR-
mutated NSCLC (ESMO 1817MO)

v' Osimertinib demonstrated significant clinical Benefit vs placebo in patients with unresectable stage Il EGFRm NSCLC without progession

during/after CRT

v Irrespective of post-CRT MRD status, patients benefited from osimertinib treatment vs pbo.

MRD panel build had a technical success rate of 80%; median LOD 2.6 PPM Clearance of post-CRT (randomisation) MRD
Patlers raomisod InLAURA Median assay LOD Il MRD cleared MRD not cleared
‘ N=216 ‘ 119 patients did not consent (MRD analysis set)
= . 100
Patient's consent + gDNA Median 2.60
Clinical success rate:* ‘ =gt ‘ 32 patients did not have (95% Cl 2.26, 3.95)
52 /97 = 54%

e — sufficient tissue

post-EGFR mutation testing

Tissue samples sent for DNA extraction / WGS
n=65

=~
T

Technical suceess rate:! I 13 samples failed
2/65= WGS / panel design

Log (PPM)
=
1
L]

MRD analysis set
n=52 (687 plasma samples tested)

|
Osimertinib E 4
n=34 n=18 o
Patients (n=52)

Baseline characteristics and PFS outcomes were generally similar between
the LAURA MRD analysis set and the FAS

Patients (%)
S
|

25—

0- T
\ \ Osimertinib  Placebo
(n=19) (n=10)

Q

5
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Dynamic based prognostic biomarkers

MRD analysis from the LAURA study of osimertinib in unresectable stage lll EGFR-
mutated NSCLC (ESMO 1817MO)

v' Osimertinib demonstrated significant clinical Benefit vs placebo in patients with unresectable stage Il EGFRm NSCLC without progession
during/after CRT

v Irrespective of post-CRT MRD status, patients benefited from osimertinib treatment vs pbo.

MRD panel build had a technical success rate of 80%; median LOD 2.6 PPM Clearance of post-CRT (randomisation) MRD
[ Median assay LOD B \IRD cleared M MRD not cleared MRD lead time to PFS
N=216 119 patients did not consent (MRD analYSIS 551}
— it 100+ 100 . o
‘ Patient's consent + gDNA ‘ Median 2.60 MEdIan (95 Al C|),
Cﬁ“g'ﬁ;ﬁaémf n=97 32 pgg;lgzgﬁgit:ave (95% Cl 2.26, 3.95) . months
Tissue samples sent for DNA extraction / WGS post EGFR mulafion tesfing 3 . - Y
T - e — - . 75— Combined (n=19) o oL 000 o o 51(85-39
2/65= WGS / panel design o [ ]
MRD analysis set ]
n=52 (687 plasma samples tested)

|
Osimertinib E 4
n=34 n=18

Baseline characteristics and PFS outcomes were generally similar between
the LAURA MRD analysis set and the FAS

Patients (%)
S
|

o o
Placebo (n=12) o o‘—oE ° ° -4.3(-8.5,0.0)

Patients (n=52)

25— Osimertinib (n=7)- ﬂ—+ -5.9 (-14.5, 5.5)
T T 1
,’ 0— I =20 -10 0 10 20
\ Osimertinib Placebo Time (months)

(n=19) (n=10)
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Dynamic based prognostic biomarkers

MRD analysis from the LAURA study of osimertinib in unresectable stage lll EGFR-
mutated NSCLC (ESMO 1817MO)

v' Osimertinib demonstrated significant clinical Benefit vs placebo in patients with unresectable stage Il EGFRm NSCLC without progession

during/after CRT

v Irrespective of post-CRT MRD status, patients benefited from osimertinib treatment vs pbo.

MRD panel build had a technical success rate of 80%; median LOD 2.6 PPM Clearance of post-CRT (randomisation) MRD
‘ T —— ‘ Median assay LOD B MRO cleared B8 MRD not cleared MRD lead time to PFS
N=216 119 patients did not consent (MRD analYSIS 551}
P Sy o 100 o
‘ Patient's consent + gDNA ‘ Median 2.60 MEdIan (95 AJ C|),
C‘i“glfs:‘ﬁeaa;wM:’ n=97 32 pﬁmifﬁgﬂm (95% Cl 2.26, 3.95) . months
Tissue samples sent for DNA extraction / WGS post EGFR mulafion tesfing 3 . - Y
T - e — - . 75— Combined (n=19) o oL 000 o o 51(85-39
2/65= WGS / panel design o [ ]
MRD analysis set ]
n=52 (687 plasma samples tested)

|
Osimertinib E 4
n=34 n=18

Baseline characteristics and PFS outcomes were generally similar between
the LAURA MRD analysis set and the FAS

Patients (%)
S
|

o ©
Placebo (n=12) o o‘—oE ° ° -4.3(-8.5,0.0)
Osimertinib (n=7) §—.—.—.—§ -5.9 (-14.5, 5.5)

MRD monitoring was able to predict disease progression previous to radiological progression [ 20

Patients (n=52)

25—

\ e Osimertinib  Placebo

Time (months)
(n=19) (n=10)

Q

~
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Dynamic based prognostic biomarkers

Day-7 ctDNA response as a proghostic marker in EGFRm NSCLC under
osimertinib: The french study MELROSE (ESMO 1957P)

v" French multicentric pase |l trial designed to assess the evolution of genomic tumor profile under 1st line OSI with serial plasama sampling

(0,7,28 and monthly) and tumor biopsies performed at baseline and at disease progression
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Dynamic based prognostic biomarkers

Day-7 ctDNA response as a proghostic marker in EGFRm NSCLC under
osimertinib: The french study MELROSE (ESMO 1957P)

v" French multicentric pase |l trial designed to assess the evolution of genomic tumor profile under 1st line OSI with serial plasama sampling

(0,7,28 and monthly) and tumor biopsies performed at baseline and at disease progression

Main inclusion criteria and flow-chart
* Male or female, aged at least 18 years Factors Associated With Overall Survival (univariate analysis)
» Pathologically confirmed untreated advanced carcinoma of the lung, harboring a common

EGFR mutation (Ex19 deletions, L858R) N 0S median [25-75th percentile] HR IC 95% p-value
» Eastern Cooperative Oncology Group performance status of 0 to 1 Performance status
+0 65 426 [24.7 ;NA]
-1 85 29.2[14.2 ;394] 193 (1.26-294) 0.002
N - EGFR mutation
156 patients included « Exon19 del 87 335[21.1;NA]
- —_— - L856R 63 264152475 129 (087-194) 021
—| Failure to meet eligibility criteria (n=6) | CNS metastases at inclusion
« No 13 335[17.0; NA]
) - ; i * Yes 37 30.3[15.6;475] 137 (0.88-2.14) 016
150 patients treated with 1L osimertinib CtDNA at inclusion
« 11 treatment discontinuations due to toxicities * Negative 48 35.6[20.1 ; NA]
> Interstitial lung diseases (n=9) * Positive 100 30.3[16.3 ;47.5] 150 (0.96 -2.36) 0.07
% i - ctDNA at day 7
:g?'d'“ ?Ir_nponidf (n 't"l) -1 * Negative 88 354[203; NA]
»Primary biliary cholangitis (n=1) - Positive 51 22.4112.4;37.0] 206 (1.37-3.11) 0.001
ctDNA at month 1
* Negative 40 320[17.0,;475]
4 patients with a complete foIIow-up = Positive 16 11.415.0;22.3] 277 (1.46-5.26) <0001

« 20 patients with clinical progression (freatment discontinuation) CIDNA evolution between baseline and day 7

. . . * Negative - negative 44 33.8[20.1; NA]
. 21_ still on tregtment at the_ end of follow-up (4 years), including 5 - Positive - negative " 354238 NA] 097 (055-170) 092
with radiological progression * Positive - positive 50 22.8[12.6;41.8] 199 (1.21-327) 0.01

109 patients with premature discontinuation (before 4 years)

« Patients who withdrew consent (n=12, none with progression)

« Patients who died before the end of follow-up (n=97, including 89
with progression)

Q
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o”
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Dynamic based prognostic biomarkers

Day-7 ctDNA response as a proghostic marker in EGFRm NSCLC under
osimertinib: The french study MELROSE (ESMO 1957P)

v" French multicentric pase |l trial designed to assess the evolution of genomic tumor profile under 1st line OSI with serial plasama sampling

(0,7,28 and monthly) and tumor biopsies performed at baseline and at disease progression

Main inclusion criteria and flow-chart 104

094
* Male or female, aged at least 18 years Factors Associated With Overall Survival (univariate analysis)
» Pathologically confirmed untreated advanced carcinoma of the lung, harboring a common 0.8 -
EGFR mutation (Ex19 deletions, L858R) N 0S median [25-75th percentile] HR IC 95% p-value
= Eastern Cooperative Oncology Group performance status of 0 to 1 Performance status 07
-0 65 42.6[24.7 ;NA] 2%
-1 85 29.2[14.2;39.4] 193 (126-294) 0002 =
" - EGFR mutation g
_ -
| 156 Eatlents included | + Exon19 del o7 335[211: NA] s 06
- —_— - L858R 63 264[15.2;475] 129 (0.87-194) 021 A
—| Failure to meet eligibility criteria (n=6) | CNS metastases at inclusion Sos
+ No 13 33.5[17.0; NA] £
) - L * Yes 37 30.3[15.6,;47.5) 137 (0.88-2.14) 016 Z
150 patients treated with 1L osimertinib ctDNA at inclusion =0s
* 11 treatment discontinuations due to toxicities * Negative 48 35.6[20.1; NA] E
» Interstitial lung diseases (n=9) + Pasitive 100 30.3[16.3;47.5] 150 (0.96-2.36) 007 5
> Cardiac tamponade (n=1) clDNAat day7 03
»Primary biliary cholangitis (n=1) - Negalive it 3541203 NA]
> Primary biliary g - Positive 51 224[12.4,;37.0] 206 (1.37-3.1) 0.001
ctDNA at month 1 02
- - * Negafive 40 820[17.0;47.8] ctDNA evolution status between J1 and J7 Median (95% Cl)
41 patients with a complete follow-up - Positive ) 16 1.415.0;22.3] 277 (146-526) <0001 a— Negative-Negative 338 (26.4-NE)
« 20 patients with clinical progression (freatment discontinuation) ftz:g‘;ﬁ::l_u::gaﬁwee" baseline and day 7 u 338201 NA] 01 | — Postive-Negative 35.4 (29.2-NE)
. 21_ still on tregtment at the_ end of follow-up (4 years), including 5 - Positive - negative u“ 354 (238 NA] 097 (055-170) 092 —_— Postive-Postive 28 ﬂi 3;231:;
with radiological progression * Positive - positive 50 22.8[12.6;41.8] 199 (1.21-327) 0.01 00
- T T T T T T T T
108 D atiants with e niction berore & 0 6 12 18 24 30 36 42 48
atients with premature discontinuation (before 4 years . i
P np ( ye ) Time since start of treatment
« Patients who withdrew consent (n=12, none with progression) :
N ) et - Patients-at-Risk
« Patients who died before the end of follow-up (n=97, including 89 Negative-Negative 44 43 39 34 27 23 19 14 5
with progression) Positive-Negative 44 LY 37 32 29 2 18 13 9
Posttive-Positive 50 44 38 27 23 20 13 ] 2

o”®
ceck
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Dynamic based prognostic biomarkers

Day-7 ctDNA response as a proghostic marker in EGFRm NSCLC under
osimertinib: The french study MELROSE (ESMO 1957P)

v" French multicentric pase |l trial designed to assess the evolution of genomic tumor profile under 1st line OSI with serial plasama sampling

(0,7,28 and monthly) and tumor biopsies performed at baseline and at disease progression

S a a 2 1.0+
Main inclusion criteria and flow-chart
09
* Male or female, aged at least 18 years Factors Associated With Overall Survival (univariate analysis)
* Pathologically confirmed untreated advanced carcinoma of the lung, harboring a common og4
EGFR mutation (Ex19 deletions, L858R) N 0S median [25-75th percentile] HR IC 95% p-value
» Eastemn Cooperative Oncology Group performance status of 0 to 1 Performance status
-0 65 426[247;NA] 2071
-1 85 29.2[14.2;39.4] 193 (126-294) 0002 =
" - EGFR mutation g
156 patients included « Exon19 del 87 33.5[21.1; NA] 506+
- _ - L858R 63 264[15.2;475] 129 (087-194) 021 &
—| Failure to meet eligibility criteria (n=6) | CNS metastases at inclusion _g
* No 113 33.5[17.0;NA] < 0351
) - T . Yes k14 303[15.6;47.5] 137 (0.88-214) 016 ]
150 patients treated with 1L osimertinib CctDNA at inclusion ;
* 11 treatment discontinuations due to toxicities * Negative 48 35.6[20.1; NA] ® 04
; |nterstit' 1L A £ 0 Py Dm 400 20 2 Iw {1E0 (0 w\ iivd 2
»Cardiac]
SPri .
il Day 7 ctDNA clearance was strongly prognostic.

41 patients with a ¢

i Complete clearance at D7 significantly longer OS compared to those with persistent ctDNA-> could justify

« 21 still on treatmen|
with radiological pr

future de-escalation approaches. s i

109 patients with p
* Patients who withd . . . epe . . . . . .
-Paﬂentswhodiedl Persistence or increase at D7 or M1 identifies high-risk patients who may benefit from therapeutic escalation. 18 :
with progression)
PNV e TOSTIVE ™ L 2 2
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— Dynamic based prognostic biomarkers
nature medicine

Brief Communication https://doi.org/10.1038/s41591-024-03216-y

Ultrasensitive ctDNA detectionfor
preoperative disease stratificationin
early-stage lung adenocarcinoma

NeXT Personal, a tumor-informed, whole-genome-based
assay capable of detecting ctDNA at extremely low levels
(1-3 parts per million) with 99.9% specificity.

171 patients from the TRACERX study.

Preoperative ctDNA was detected in 81% of patients with LUAD,
including 57% of stage | cases,
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nature medicine

Brief Communication https://doi.org/10.1038/s41591-024-03216-y

Ultrasensitive ctDNA detectionfor
preoperative disease stratificationin
early-stage lung adenocarcinoma

NeXT Personal, a tumor-informed, whole-genome-based
assay capable of detecting ctDNA at extremely low levels
(1-3 parts per million) with 99.9% specificity.

171 patients from the TRACERX study.

Preoperative ctDNA was detected in 81% of patients with LUAD,
including 57% of stage | cases,
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Overall survival

LUAD LUAD
100% - 100%
CtDNA not detected ctDNA not detected
75% | 75% |
©
=
c
3
50% 2 50%
High S
>
O
25% | 25% |
P=0.001 P=0.0029
18 18 18 18 18 14
18 18 18 18 18 14
0% - 38 31 20 19 18 7 0% -
T T T T T T T T T T T
0 1 2 3 a 5 0 1 2 3 4 5
Year Year
Overall survival: HR (95% Cl, P value)
CtDNA level Not detected - b
Low 10.35 (1.37-78.17, P = 0.024) I I
High 19.20 (2.46-150.09, P = 0.005) | |
Histology LUAD = +
Non-LUAD 1.03 (0.63-1.68, P=0.921) T
Treatment Adjuvant = B
Mo adjuvant 1.45 (0.77-2.73, P = 0.254)
Pack-years - 1.00 (0.93-1.08, P=0.949) ]
Stage | - b
1l 0.99 (0.49-2.01, P=0.978) &
11} 1.76 (0.86-3.62, P=0.121) =
Age - 1.24 (0.87-1.75, P = 0.230) m
Oncogenic event None - +
EGFR mutation 1.08 (0.40-2.93, P= 0.878)
MET exon 14 skipped  1.43 (0.32-6.36, P =0.638)
l—'—I—I
T T T T
1 10 30 100
log (HR)
lung cancer
research
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Dynamic based prognostic biomarkers

CCTG BR.31: Adjuvant durvalumab (D) in resected NSCLC : Final OS and MRD
analyses (LBA68 ESMO 2025)

BR.31: Trial Design - 4 ‘

Study populatlon Tumour Normal  N=1415 (all comers) Stratification
Stage IB (24 cm)-llIA Surgery — randomisation >3 weeks N1 218 BaPmHALIG Stage IB (24 cm) vs Il vs IIIA

NSCLC (AJCC 7™ ed.) * PD-L1 status (0 vs 1-24% vs 25-49% vs 250%)°
+  Complete resection — @ Platinum doublet . Ad;uva:tap:.‘ash:wr\r,\fbased c?(zsm m;fvns\z :
. ECOGPS 0-1 (Optional) cisplatinfequiv vs <300 mg/m? vs no CT)

= Accruing centre
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Dynamic based prognostic biomarkers

CCTG BR.31: Adjuvant durvalumab (D) in resected NSCLC : Final OS and MRD
analyses (LBA68 ESMO 2025)

BR.31: Trial Design " &

Study population
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A positive MRD test is highly prognostic for poor patient survival
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Dynamic based prognostic biomarkers

CCTG BR.31: Adjuvant durvalumab (D) in resected NSCLC : Final OS and MRD
analyses (LBA68 ESMO 2025)

BR.31: Trial Design \

Study population
Surgery — randomisation 23 weeks

- Stage IB (24 cm)-llIA
Platinum doublet
(Optional)

NSCLC (AJCC 7" ed.)
[ MRD (ctDNA) analysis | (ctDNA) analysis

Durvalumab
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Stratification
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« Stage IB (24 cm) vs Il vs llIA

* PD-L1 status (0 vs 1-24% vs 25-48% vs 250%)*
Adjuvant platinum-based CT (2300 mg/m?
cisplatin/equiv vs <300 mg/m? vs no CT)

Accruing centre
Nodal dissection according to ESTS* (yes vs no)

Tumour Normal

+ Complete resection
+ ECOGPS0-1

+ EGFRm/ALK+ pts
eligible

Whole exome sequencing

(WES) of resection samples of plasma collected at Placebo
to identify variants for “Baseline” (randomisation)’ —>
CtDNA analysis & WES of germline blood 20 mg/kg Q4W x 12 months

A positive MRD test is highly prognostic for poor patient survival A positive MRD test is predictive for OS benefit of durvalumab in PD-L1 2 25% and PD-L1 = 1% subpopulations
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Dynamic based prognostic biomarkers

CCTG BR.31: Adjuvant durvalumab (D) in resected NSCLC : Final OS and MRD
analyses (LBA68 ESMO 2025)
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Induction chemo-immunotherapy followed
by chemo-radiotherapy and immunotherapy
maintenance in stage Ill NSCLC (APOLO): a
phase 2 trial
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by chemo-radiotherapy and immunotherapy
maintenance in stage Ill NSCLC (APOLO): a
phase 2 trial
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Supplementary Figure 10. ctDNA clearance in patients with available paired data.

maintenance in stage Il NSCLC (APOLO): T oo duston A A " atr ucton
After induction
dintenance In stage L LO): a o157 puogss 0187 peois ( )
ph 2 trial ' 1=
ase rla 3 010 é 0.10 S0
x x ?
© ] P~
= = =2
< < %
STUDY TREATMENT Z 0.05 Z 005 =,
T T ]
- : Maint " . . L . . . . 5 -6
Sen Induction Treatment G i i Supplementary Figure 11. Blood TMB reduction after induction in patients with available paired data. 0.00 0.00
Atezolizumab 1200mg ORicHlen Atezolizumab o A
LT Carboplatin: AUCS CT-RDT 1200mg FOLLOW \'>° ’\9.
resectable Paclitaxel: 200 mg/m2 atpring o, o duy 1 up SN )
: | S
a1 s, i o avea A B BTMB cl (PFS) ° 2 o
(Bth edition) Fyeidsts vestiE: 16 cycles bTMB level clearance <Q
" discretion evels ,
Leel 1004 __ bTMB reduction Q
80 p=0.0031 (FC<1)
S 80 !
s —a DTMB conservation c ctDNA clearance ChlO induction (PFS) ctDNA clearance ChlO induction (OS)
Tumor block e s (FC=1)
o 60 5 60 = . Clearer __ Clearer
) = o (Quartile 1) (Quartile 1)
Blood samples Blood samples ‘ [ Blood samples ‘ E < a0 p=0.0125 _g 50 Noncioarer .:. 80- Norcloarer
- .
S 40 § H (Quartile >1) T (Quartile >1)
= S 5 0+ 5 &0
8 o 204 2 p=0.037 2 p=0.055
3 E . E A
Baseline After induction After CT-RDT At 12 months =2 Aﬁi g g v
or PD o T T T T T 1 s 5
TRANSLATIONAL RESEARCH gt L = &
0 N at risk PFS (months)
N consored) T T T T T 1 T T T T T 1
° ( o 6 12 18 24 30 36 L 6 12 18 24 30 36
N & bTMB FC<1 13(0)  12(0)  10(0)  10(0)  8(0) 4(4) 0(8) N° at risk PFS (months) N° at risk 08 (months)
& & bTMBFC>1 4(0)  3(0)  2(0)  0(0)  0(0) 0) 000 (N° censored) (N° censored)
& o Clearer 40)  4(0)  4(0)  40) 40) 42  0(4) Clearer 4(0)  4(0)  4(0)  40) 40 22  04)
&' Non-Clearer 13(0) 11(0) 8(0) 8(0) 4(0) 2(2) 0(4) Non-clearer 13(0) 13(0) 11(0) 8(0) 6(0) 2(8) 0(10)
i e <° bTMB clearance (OS)
n= 38 (100%) c 100 _._ bTMB reduction
I (FC<1) D ctDNA clearance QT-RT (PFS) ctDNA clearance QT-RT (0S)
bTMB changes 5 o0 . . Clearer 100 . Clearer
Started induction tx 715 E - DTMB(?E::;WW" (Quartile <4) | (Quartile <4)
n=38 (100%) Received 1 cycle and discontinued ’ ] = 5 80 _——
J induction; n=6 (15.8%) 3 i K Non-clearer %’ _._ Non-dlearer
—l——. « Toxicity; n=3 ] € =0.022 14 P (Quartile 4) 50 (Quartile 4)
- Disease Progression; n=2 o= @ 404 p=0.0 a p=0.022 a =0.043
Started concurrent + Drop out (PI's decision); n=1 on |4 E 40 : ] P
100% of patients received 260Gy - » CT-RDT > 5 E ﬁ': 20- ] 40 § 40
hEeibhah) No CT-RT completed n=3 (9.3%) 5 g £ 204 & 0o
- Toxicity; n=2
M o -] T T T T T 1
e Disease Progression; n=1 uo. :!'.a H H A A o » % t ; :2 1Is ;4 ;n ;E : . } . . .
i il L - g- N® at risk 0S (months) o 6 12 18 24 30 36
n=29 (76.3%) Dlgnnﬂnuded m'-!lnlmance. n=13 (44.8%) o (N consored) e at risk PFS (months) N° at risk 0S (months)
+ Deceased; n= = (N® censored) (N° censored)
Maintenance tx completed; n=16 (55.2%) -—:[——’ = foxcty. o8 = s bTMBFC<1 13(0)  13(0)  11(0)  10(0) 10(0)  4(5)  0(9) Clearer 90)  B(0) 70  50) SO 32 o) Clearer 50)  S(0)  80) 60) 50) 32 o)
glsease ropgva;sluﬂ. n= " = bTMB FC21 4(0) 4(0) 4(0) 2(0) 0(0) 0(0) 0(0) Non-Clearer 3(0) 2(0) 1(0) 0(0) 0(0) 0(0) 0(0) Non-Clearer 3(0) 3(0) 3(0) 0(0) 0(0) 0(0) 0(0)
Currently follow-up + Drop out (PI's decision); n=

n=22(57.9%)

Haga clic para modificar el estilo de texto del patrén

Provencio M. et al Nat Commun. 2025 Dec 23;16(1):10124

o>
GecCP

research

lung cancer



Dynamic based prognostic biomarkers

Plasma-guided adaptive first-line CH-10 for NSCLC (ASCO 2025)

Median PFS to pembrolizumab + platinum doublet chemotherapy in PD-L1 positive NSCLC is 9.2 months (PD-L1 1-49%) to 11.1 months (PD-L1 =

50%) (KEYNOTE-189 subsets). Median PFS to pembrolizumab in PD-L1 positive NSCLC is 5.4 months (KEYNOTE-042)"

Plasma response-guided adaptive treatment of advanced NSCLC
receiving first-line pembrolizumab
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Plasma-guided adaptive first-line CH-10 for NSCLC (ASCO 2025)

Median PFS to pembrolizumab + platinum doublet chemotherapy in PD-L1 positive NSCLC is 9.2 months (PD-L1 1-49%) to 11.1 months (PD-L1 =

50%) (KEYNOTE-189 subsets). Median PFS to pembrolizumab in PD-L1 positive NSCLC is 5.4 months (KEYNOTE-042)"

4 Plasma response-guided adaptive treatment of advanced NSCLC
receiving first-line pembrolizumab
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Dynamic based prognostic biomarkers

Plasma-guided adaptive first-line CH-10 for NSCLC (ASCO 2025)

Median PFS to pembrolizumab + platinum doublet chemotherapy in PD-L1 positive NSCLC is 9.2 months (PD-L1 1-49%) to 11.1 months (PD-L1 =
50%) (KEYNOTE-189 subsets). Median PFS to pembrolizumab in PD-L1 positive NSCLC is 5.4 months (KEYNOTE-042)"

Plasma response-guided adaptive treatment of advanced NSCLC
receiving first-line pembrolizumab
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Completed C2 Plasma : Dea(thENLZ) Female 10 (47 6%) 4 (44.4%) 4 (40 0%)
Response Assessment (N=36) ECOG PS
0 7(33.3%) 2(22.2%) 3(30%)
] 1 14 (66.7%) | 6(66.7%) 6 (60%)
v ] ¥
2 0(0) 1(11.1%) 1(10%)
Assigned C3 to Assigned C3 to Off Treatment/No Histology
Continue ICI (N=21) ChemolCI (N=9) Assignment (N=6) NSQ 15 (71.4%) 7 (77.8%) 8 (B0.0%)
AE (N=2) sQ 6 (28.6%) 1(11.1%) 2 (20.0%)
+ PD(N=3) Adenosqua. | 0 (0 %) 1(11.1%) 0(0%)
Off Study Off Study «  Death (N=1)
« PD (N=1) + MD/Pt Decision Tobacco
« AE (N=1) (N=2) Current 5 (23.8%) 3(33.3%) 0 (0%)
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Dynamic based prognostic biomarkers

Plasma-guided adaptive first-line CH-10 for NSCLC (ASCO 2025)

Median PFS to pembrolizumab + platinum doublet chemotherapy in PD-L1 positive NSCLC is 9.2 months (PD-L1 1-49%) to 11.1 months (PD-L1 =
50%) (KEYNOTE-189 subsets). Median PFS to pembrolizumab in PD-L1 positive NSCLC is 5.4 months (KEYNOTE-042)"

Fewer patients received platinum doublet
Plasma response-guided adaptive treatment of advanced NSCLC chemotherapy as part of their first-line regimen

receiving first-line pembrolizumab Overall Survival than would be predicted by PD-L1 score alone
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Dynamic based prognostic biomarkers

Plasma-guided adaptive first-line CH-10 for NSCLC (ASCO 2025)

Plasma response-guided adaptive treatment of advanced NSCLC
receiving first-line pembrolizumab
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Progression-Free Survival

Median PFS to pembrolizumab + platinum doublet chemotherapy in PD-L1 positive NSCLC is 9.2 months (PD-L1 1-49%) to 11.1 months (PD-L1 =
50%) (KEYNOTE-189 subsets). Median PFS to pembrolizumab in PD-L1 positive NSCLC is 5.4 months (KEYNOTE-042)"

Fewer patients received platinum doublet
chemotherapy as part of their first-line regimen

Overall Survival than would be predicted by PD-L1 score alone
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Dynamic based prognostic biomarkers

Plasma-guided adaptive first-line CH-10 for NSCLC (ASCO 2025)
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Plasma response-guided adaptive treatment of advanced NSCLC
receiving first-line pembrolizumab
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PFS by Plasma Response

Median PFS to pembrolizumab + platinum doublet chemotherapy in PD-L1 positive NSCLC is 9.2 months (PD-L1 1-49%) to 11.1 months (PD-L1 =
50%) (KEYNOTE-189 subsets). Median PFS to pembrolizumab in PD-L1 positive NSCLC is 5.4 months (KEYNOTE-042)"

Fewer patients received platinum doublet
chemotherapy as part of their first-line regimen

than would be predicted by PD-L1 score alone

Progression-Free Survival Overall Survival
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2.- Integrated prognostic models and Artificial intelligence
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Integrated prognostic model and artificial intelligence
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Figure 5 NSCLC AI Future Outlook: Integration, Explainability, and Equity

Figure1 Al-enabled NSCLC pathway for precise diagnosis, personalized prognosis and clinical decision support
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Integrated prognostic model and artificial intelligence

Association of radiomic features with DFS following neoadjuvant CH-IO in
resectable NSCLC

v" To identify radiomic texture features derived from pre-treatment CT scans that are associated with DFS in patients with NSCLC undergoing

neoadjuvant

v" 101 patients with locorregional NSCLC who received neoadjuvant Ch-lO at the Cleveland Clinic Foundation (Patient demographics, tumor

characteristics and survival outcomes. Training (st; N=50) and validation (Sy; N = 51) cohorts for radiomic analyses
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Integrated prognostic model and artificial intelligence

Association of radiomic features with DFS following neoadjuvant CH-IO in
resectable NSCLC

v" To identify radiomic texture features derived from pre-treatment CT scans that are associated with DFS in patients with NSCLC undergoing

neoadjuvant

v" 101 patients with locorregional NSCLC who received neoadjuvant Ch-lO at the Cleveland Clinic Foundation (Patient demographics, tumor

characteristics and survival outcomes. Training (st; N=50) and validation (Sy; N = 51) cohorts for radiomic analyses

Step 2: Radiomic feature selection and analysis
A.NSCLC B. CT Acquisition

Time RRS LN Metastasis Primary Lung Nodule

RN
GecCP
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Integrated prognostic model and artificial intelligence

Association of radiomic features with DFS following neoadjuvant CH-IO in
resectable NSCLC

To identify radiomic texture features derived from pre-treatment CT scans that are associated with DFS in patients with NSCLC undergoing

neoadjuvant

101 patients with locorregional NSCLC who received neoadjuvant Ch-10 at the Cleveland Clinic Foundation (Patient demographics, tumor

characteristics and survival outcomes. Training (st; N=50) and validation (Sy; N = 51) cohorts for radiomic analyses

Step 2: Radiomic feature selection and analysis

A. NSCLC

A == Lownsk == High nsk B == Low nsk === High nsk
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B. CT Acquisition

w
2075
5

8
i
c 050
]

s I
ped
]
F Surv ]
Low Risk “T>
r

\

&
L 050
2

D A
Loz £ 02

Time
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Fig. 2: Kaplan-Meier analyses between high- and low-risk groups determined
by RRS in the training set (St; Fig 1A) and validation set (Sv; Fig 1B)
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Integrated prognostic model and artificial intelligence

Association of radiomic features with DFS following neoadjuvant CH-IO in
resectable NSCLC

v" To identify radiomic texture features derived from pre-treatment CT scans that are associated with DFS in patients with NSCLC undergoing

neoadjuvant

v" 101 patients with locorregional NSCLC who received neoadjuvant Ch-lO at the Cleveland Clinic Foundation (Patient demographics, tumor

characteristics and survival outcomes. Training (st; N=50) and validation (Sy; N = 51) cohorts for radiomic analyses

Step 2: Radiomic feature selection and analysis

== Lownsk == High nsk == Low nsk === High nsk

A.NSCLC B. CT Acquisition A B
1.00 1.00
2075 ?DTS
L %usa

£os p <0.0001 £o2 p=0.011

C. Radiomic Features
In a univariable analisis, RRS was significantly associated with DFS in both St (HR =2.77, 95% CI: 1.84-4.1, P <

0.0001) and Sv (HR =2.28, 95% Cl: 1.48-3.5, P =0.0002)

Time

These preliminary findings suggest that radiomic features hold promise as reliable, non-invasive biomarker for

: \ risk stratification and guiding treatment decisions

7 7 \ 7 7 7 \ 1 J r

RN
GecCP
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Integrated prognostic model and artificial intelligence

Enhancing survival prediction in aNSCLC: A comparison of Al derived
prognostication and RECIST assessments in the MYSTIC Phase 3 trial

v’ To predict OS in aNSCLC patients with an Al-derived imaging biomarker model (IPRO-A) using differences between BL and early follow-up TC

imaging, and to compare IPRO-A to RECIST v.1.1 response assessments

v IPRO-A is a Deep learning model trained on serial imaging data and survival outcomes from real-world aNSCLC patients, extracting and

comparing spatial imaging biomarkers from BL and follow up CT scan data to generate a survival score.

Baseline CT Scan

Tumor Burden
Features

Body Composition
Features

- Cardiovascular
Features

~ IPRO-A
Follow-Up CT Scan 3 Survival Score

Tumor Burden
Features
Body Composition
Features

- Cardiovascular
Features
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Integrated prognostic model and artificial intelligence

Enhancing survival prediction in aNSCLC: A comparison of Al derived
prognostication and RECIST assessments in the MYSTIC Phase 3 trial

v’ To predict OS in aNSCLC patients with an Al-derived imaging biomarker model (IPRO-A) using differences between BL and early follow-up TC

imaging, and to compare IPRO-A to RECIST v.1.1 response assessments

v IPRO-A is a Deep learning model trained on serial imaging data and survival outcomes from real-world aNSCLC patients, extracting and

comparing spatial imaging biomarkers from BL and follow up CT scan data to generate a survival score.

RECIST 1.1

Baseline CT Scan

Tumor Burden
Features

Body Composition
Features

. Cardiovascular
Features

~ IPRO-A
Follow-Up CT Scan 3 Survival Score

Tumor Burden
Features
Body Composition
Features

- Cardiovascular
Features

T8
nths from treatment start
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Integrated prognostic model and artificial intelligence

Enhancing survival prediction in aNSCLC: A comparison of Al derived
prognostication and RECIST assessments in the MYSTIC Phase 3 trial

v’ To predict OS in aNSCLC patients with an Al-derived imaging biomarker model (IPRO-A) using differences between BL and early follow-up TC

imaging, and to compare IPRO-A to RECIST v.1.1 response assessments

v IPRO-A is a Deep learning model trained on serial imaging data and survival outcomes from real-world aNSCLC patients, extracting and

comparing spatial imaging biomarkers from BL and follow up CT scan data to generate a survival score.

RECIST 1.1 o
T o Week 6 (W6) Follow-up Interval

Baseline CT Scan

1
IPRO-low-risk
Tumor Burden Zo Z, IPRO-high-risk
Features z H
] 8
Body Composition £o H
Features H a°
3 d
- Cardiovascular £ 2
a o
Features a p = 0.00076
000 i P
3 IPRo-a ¢ ° ™ o hs i - “ * o o & 12 18 2 30
A onths from treatment start
Follow-Up CT Scan 3 Survival Score Number at risk Months from treatment start
- ‘ 25 20 13 8 6 0 Number at risk
= & & & e 3 7
= 65 60 39 26 24 6
Tunses Buden | 21 I 3 2 L 0 62 33 25 17 0 1
= Features / IPRO-A Hanths from reaiment start ' Months from treatment start .
Body Composition , " -
Features ] Bt Week 12 (W12) Follow-up Interval
- Cardiovascular . _________________________________ e C
Features I £412 33 monine
* ~— IPRO-CR/PR oo
— IPROSD IPRO-low-risk
Zor — IPRO-PD Z, IPRO-high-risk
i 3
] ]
P Bos ! - 1 go : .
d T | : i 3 ' :
y Q H : ' ! H ! H
i o0 : : ; Zo2s ' H
| : : H p = 0.00086 H H
| 0.00 ' : ; 0.00 ! '
) 3 7 = 0 T E] 3 § ) T Py % a
Months from treatment start Months from treatment start LM\
\ Number at risk Number at risk 'b
- 25 24 18 10 10 2
- 39 36 26 18 13 2
= 5 3 Y 3 i 39 24 13 5 3 o
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Integrated prognostic model and artificial intelligence

Enhancing survival prediction in aNSCLC: A comparison of Al derived
prognostication and RECIST assessments in the MYSTIC Phase 3 trial

v’ To predict OS in aNSCLC patients with an Al-derived imaging biomarker model (IPRO-A) using differences between BL and early follow-up TC

imaging, and to compare IPRO-A to RECIST v.1.1 response assessments

v IPRO-A is a Deep learning model trained on serial imaging data and survival outcomes from real-world aNSCLC patients, extracting and

comparing spatial imaging biomarkers from BL and follow up CT scan data to generate a survival score.

RECIST 1.1

Week 6 (W6) Follow-up Interval

Baseline CT Scan

Body Composition ga 50 'é R
IPRO-A T u |
Follow-Up CT Scan ~ survival Score R o rom trestment start ’ ‘ Months from treatment start ®
A = F!l“l!ES- / N onthe from freatment star ;wnruhr. from treatment start )
IPRO-A showed improved stratification of overall survival, particularly among patients classified as stable B
disease by RECIST, supporting its role as a prognostic biomarker in advanced NSCLC.
: ‘ Lu ths from treatme . : " ' ! " lhgflnmlrcnlmtn!'sla;l‘ ! -
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Integrated prognostic model and artificial intelligence

Original research

Open access

°*

Journal for

mmsemewe 1 ransformer-based Al approach to
unravel long-term, time-dependent
prognostic complexity in patients with

advanced NSCLC and PD-L1 250%:
insights from the pembrolizumab 5-year

global registry

Key Prognostic Factors

Early Mortality (=6 months)

ECOG PS =2
Baseline corticosteroid use
Bone metastases

High metastatic burden

Haga clic para modificar el estilo de texto del patrén

Long-Term Survival (5 years)

No hypertension [ cardiovascular disease

Dyslipidemia

Higher BMI

No bone metastases

Analytical framework

Pembro-Real 5Y Registry

« s s e e .

N = 1050 patients

Retrospective international registry

Advanced NSCLC, PD-L1 250%

1st-line pembrolizumab outside trials

Treated between Nov 2015 — May 2018
Minimum Follow-up: 5 years (cutoff May 2023)

!

Baseline Dataset

Demographics
Comorbidities

« o s e e .

Concomitant medications
Oncologic variables (ECOG-PS, histology, mutations, metastaticsites, PD-L1...)
Heterogeneous missingness (e.g. TMB 89.6%, smoking 1.4%)

Missing coded as 'Unknown'

Conventional Modeling
(Ridge Regression)

Logistic regression (5Y survival)

Cox regression (Overall survival)

Penalized ridge regression to handle collinearity
Preserves missing data as explicit levels (e.g.,
ECOG-PS = “unknown”)

Interpretable ORs and HRs with 95%ClI
C-statistic and AUC for model performance
Variable selection by penalization strenght (A)
and retained non-zero coefficient

%
Outputs

NAIM
(Non-linear Al Model)

Predicts 5Y survival and OS (overall and at
multiple time points: 6, 12, 24, 60 months)
Transformer-based architecture (deep learning)
Trained on baseline and time-dependent data
Masked self-attention for missing variables (no
imputation required)

SHAP values enabling feature-level
interpretability

Dynamic variable importance rankings across
timepoints

Performance assessed through standard metrics
(AUC, F1-score, accuracy, MCC, G-Mean) for 5-
year survival and C-index for overall survival

Interpretative & Clinical Integration

complex interactions

+ Convergent predictors (e.g., ECOG-PS, corticosteroids, tumor burden) reinforce clinical robustness
« Ridge regression supports baseline, interpretable prognostication with fixed hazard estimates
* Unique NAIM predictors (e.g., BMI, dyslipidemia, CV comorbidities) suggest time-varying effects and

+ Combined use may inform both initial treatment decisions and adaptive survivorship strategies

Cortellini A et al. Journal for ImmunoTherapy of Cancer2025

lung cancer
research



Integrated prognostic model and artificial intelligence

Analytical framework

Open access Original research Pembro-Real Y Registry

¢ miename  1TTansformer-based Al approach to | Ravnceanscic iz
. ¢ 1st-line pembrolizumab outside trials
unravel long-term, time-dependent Dl et

prognostic complexity in patients with L e 7

advanced NSCLC and PD-L1 250%: ——

insights from the pembrolizumab 5-year + Damogaptic

global registry et o1 gy, e, P41

* Heterogeneous missingness (e.g. TMB 89.6%, smoking 1.4%)
¢ Missing coded as "Unknown'

Key Prognostic Factors Conventional Modeling NAIM
(Ridge Regression) (Non-linear Al Model)
Early Mortality (=6 months) Long-Term Survival (5 years) + Logistic regression SY survival) * Predicts 5Y survival and OS (overall and at

multiple time points: 6, 12, 24, 60 months)
* Transformer-based architecture (deep learning)
* Trained on baseline and time-dependent data
Outputs * Masked self-attention for missing variables (no
imputation required)

« Cox regression (Overall survival)

. . . * Penalized ridge regression to handle collinearity S
ECOG PS =2 No hypertension [ cardiovascular disease + Preserves missing data as explicit levels (e.g.,
ECOG-PS = “unknown”)

Baseline corticosteroid use Dyslipidemia + SHAP values enabling feature-level
interpretability

« Dynamic variable importance rankings across
timepoints

* Interpretable ORs and HRs with 95%Cl
* C-statistic and AUC for model performance

Bone metastases Higher BMI * Variable selection by penalization strenght (A) + Performance assessed through standard metrics
and retained non-zero coefficient (AUC, F1-score, accuracy, MCC, G-Mean) for 5-
erall survival
High met . . . . .
Prognostic factors evolve over time: tumor-related variables lose relevance, while systemic health and
comorbidities drive long-term outcomes. Explainable Al combined with traditional models improves
\ | understanding of disease trajectories..

| m

lung cancer
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Integrated prognostic model and artificial intelligence

Analytical framework

Open access Original research Pembro-Real Y Registry

¢ miename  1TTansformer-based Al approach to | Ravnceanscic iz
. ¢ 1st-line pembrolizumab outside trials
unravel long-term, time-dependent Dl et

prognostic complexity in patients with L e 7

advanced NSCLC and PD-L1 250%: ——

insights from the pembrolizumab 5-year + Damogaptic

global registry et o1 gy, e, P41

* Heterogeneous missingness (e.g. TMB 89.6%, smoking 1.4%)
¢ Missing coded as "Unknown'

Key Prognostic Factors Conventional Modeling NAIM
(Ridge Regression) (Non-linear Al Model)
Early Mortality (=6 months) Long-Term Survival (5 years) + Logistic regression SY survival) * Predicts 5Y survival and OS (overall and at

multiple time points: 6, 12, 24, 60 months)
* Transformer-based architecture (deep learning)
* Trained on baseline and time-dependent data
Outputs * Masked self-attention for missing variables (no
imputation required)

« Cox regression (Overall survival)

. . . * Penalized ridge regression to handle collinearity S
ECOG PS =2 No hypertension [ cardiovascular disease + Preserves missing data as explicit levels (e.g.,
ECOG-PS = “unknown”)

Baseline corticosteroid use Dyslipidemia + SHAP values enabling feature-level
interpretability

« Dynamic variable importance rankings across
timepoints

* Interpretable ORs and HRs with 95%Cl
* C-statistic and AUC for model performance

Bone metastases Higher BMI * Variable selection by penalization strenght (A) + Performance assessed through standard metrics
and retained non-zero coefficient (AUC, F1-score, accuracy, MCC, G-Mean) for 5-
erall survival
High met . . . . .
Prognostic factors evolve over time: tumor-related variables lose relevance, while systemic health and
comorbidities drive long-term outcomes. Explainable Al combined with traditional models improves
\ | understanding of disease trajectories..
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Host-immune based and genomic prognostic biomarkers

Randomized trial of Time-of-Day immunochemotherapy on survival in NSCLC

v' Circadian rhythms is known to impact on sleep, disease and therapy.

v" Pre-clinical studies have shown the association of circadian rhythms and immune cell function and distribution, thus may impact on

efficacy of immunotherapy

Standard chemotherapy* in

= Stage lIC-IV NSCLC combination with standard ICI** Primary endpoint:
= More than 18 years old with first 4 cycles starting and = PFS by BIRC
= Driver gene negative N=210 completed before 15:00hr Secondary endpoint:
= PS0-1 R = OS
* (RECIST 1.1) Standard chemotherapy* in * Whole blood
= Clinical stable brain combination with standard ICI** |ymph0cyte subset
metastasis with first 4 cycles starting after analysis***
15:00hr

a

S
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Host-immune based and genomic prognostic biomarkers

Randomized trial of Time-of-Day immunochemotherapy on survival in NSCLC

v' Circadian rhythms is known to impact on sleep, disease and therapy.

v" Pre-clinical studies have shown the association of circadian rhythms and immune cell function and distribution, thus may impact on

efficacy of immunotherapy

Standard chemotherapy* in

= Stage IIIC-IV NSCLC combination with standard ICI** Primary endpoint:
= More than 18 years old with first 4 cycles starting and = PFS by BIRC
= Driver gene negative N=210 completed before 15:00hr Secondary endpoint:
= PS0-1 R = OS
= (RECIST 1.1) Standard chemotherapy* in = Whole blood
= Clinical stable brain combination with standard ICI** |ymph0cyte subset
metastasis with first 4 cycles starting after analysis***
15:00hr
100 Early Tod Group: mPFS 11.3m (95% Cl, 9.3-13.3)
%0 - Late Tod Group: mPFS 5.7m (95% CI, 5.1-6.5)
50 \1 Hazard ratio=0.42 (95% Cl, 0.31-0.58)
5 70 “—;L‘ P< 0.0001

Patie:

3 Early ToD Group: mOS Not Reach

., Late ToD Group: mOS 16.4m (95% CI, 13.5-19.3)
Hazard ratio=0.45 (95% ClI, 0.30-0.68)

P< 0.0001

T
0 3 6 9 12 15 18 21 24 27 30
5

B M B B i No. at Risk Months
No. at Risk Months . 8

.
@
Early 5 0 0 97 9 9 8 5 2 )
Early ToD group 105 103 81 6 47 3 3 2 1 s ° Early ToD group 10 104 101 0 7 6 6 8 14 0
Late ToD group 105 93 50 34 18 11 8 3 1 1 0 Late ToD group 105 101 99 90 66 50 36 19 10 4 0

Median follow-up time: 23.2 months. Median follow-up time: 23.2 months. G e C P
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Host-immune based and genomic prognostic biomarkers

Randomized trial of Time-of-Day immunochemotherapy on survival in NSCLC

v' Circadian rhythms is known to impact on sleep, disease and therapy.

v" Pre-clinical studies have shown the association of circadian rhythms and immune cell function and distribution, thus may impact on

efficacy of immunotherapy The ratio of activated (CD38* HLA-DR") versus exhausted (TIM-3* PD-1*) CD8" T cells was greater
in the early ToD group than in the late ToD group.

S . i < Early ToD agrou E  cD3s-HLA-DR- /TIM-3- PD-1- DS T cells
Key eligibility criteria Permutation test, P far slopes = 0,001
Standard chemotherapy* in Two-way ANOVA, P < 0.001

= Stage IIIC-IV NSCLC combination with standard ICI** Primary endpoint: )
= More than 18 years old with first 4 cycles starting and = PFS by BIRC W
- : 54 3
= Driver gene negative N=210 completed before 15:00hr Secondary endpoint: ' “U—
L. PS 0‘1 R " OS 2 =&~ Late ToD group
= >1measurable lesion {1 % Late ToD group = ORR by BIRC - B '
= (RECIST 1.1) Standard chemotherapy* in = Whole blood
= Clinical stable brain combination with standard ICI** |ymph0cyte Subset o
metastasis with first 4 cycles starting after analysis***
1500hr Bas;line Afle:rllcycles Afler#’cycles
100 Early Tod Group: mPFS 11.3m (95% Cl, 9.3-13.3)
%0 - Late Tod Group: mPFS 5.7m (95% CI, 5.1-6.5)
50 . Hazard ratio=0.42 (95% Cl, 0.31-0.58)
5 70 "+, P<0.0001
E 60
50
b : 3 Early ToD Group: mOS Not Reach
] ,. Late ToD Group: mOS 16.4m (95% Cl, 13.5-19.3)
1 .. Hazard ratio=0.45 (95% Cl, 0.30-0.68)
104 P< 0.0001
o T T s : 2 s | 7 % ' 3 6 9 12 1s 18 2 2 7 30
No. at Risk " Moms - : : No. at Risk Months )
Early ToD growp 105 103 sl ® = 2 3 % 1 s Early ToD group 105 104 101 97 90 79 68 56 28 14 0 N

Late ToD group 105 93 50 34 18 11 8 3 1 1 0 Late ToD group 105 101 99 90 66 50 36 19 10 4 0

Median follow-up time: 23.2 months. Median follow-up time: 23.2 months. G e C P
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Host-immune based and genomic prognostic biomarkers

Randomized trial of Time-of-Day immunochemotherapy on survival in NSCLC

v' Circadian rhythms is known to impact on sleep, disease and therapy.

/ v" Pre-clinical studies have shown the association of circadian rhythms and immune cell function and distribution, thus may impact on

i
~ efficacy of immunotherapy The ratio of activated (CD38* HLA-DR*) versus exhausted (TIM-3* PD-1*) CD8* T cells was greater
in the early ToD group than in the late ToD group.

S . i < Early ToD agrou E  cD3s-HLA-DR- /TIM-3- PD-1- DS T cells
Key eligibility criteria m Permutation test, P far slopes = 0,001
Standard chemotherapy* in

Two-way ANOVA, P < 0.001

= Stage IIIC-IV NSCLC combination with standard ICI** Primary endpoint: i
= More than 18 years old with first 4 cycles starting and = PFS by BIRC ) S——
= Driver gene negative N=210 completed before 15:00hr Secondary endpoint: . B i op
= PS0-1 R = OS — - f:nu.,p
= >1measurable lesion {1 % Late ToD group = ORRDbyBIRC = B '
* (RECIST 1.1) Standard chemotherapy* in * Whole blood
= Clinical stable brain combination with standard IGI** lymphocyte subset >
metastasis with first 4 cycles starting after analysis***
1500h|’ Bas;line Afle:rllcycles Afler#’cycles
o0 Early Tod Group: mPFS 11.3m (95% CI, 9.3-13.3) 100 Increase of circulating CD8+ T cells in the early ToD group versus decrease in the late ToD
-, Late Tod Group: mPFS 5.7m (95% Cl, 5.1-6.5) ] group.
0 \1 Hazard ratio=0.42 (95% Cl, 0.31-0.58) '

ke P< 0.0001
M

L

with No Event of
eath (%)

R
A CD8* T cells B CD4* T cells C CDS" /CD4" T cells
. Permutation test, P for slopes = 0.001 Permutation test, P for slopes = 0.191 Permutation test, P for slopes = 0.001
L X Two-way ANOVA, P <0.001 Two-way ANOVA, P =0.025 Two-way ANOVA, P < 0.001
N r

o o 1.34
: g g LS
£ 34 Early ToD Group: mOS Not Reach g £ 12 / ToD group
. : s = 21
' Late ToD Group: mOS 16.4m (95% CI, 13.5-19.3) = 2 : -
204 20 - o L) =&~ Early ToD group
- o= 0, W % =) . |
o Hazard ratio=0.45 (95% ClI, 0.30-0.68) g g g u A BB Lute ToD group
.l P< 0.0001 . E _
5 0 T T T T T T T T T J 2 8,
U . b b i L2 = o 2.3 T o 0 3 6 9 12 15 18 21 24 27 3000 g 5 B R =
—— ® e 2 2 - : No. at Risk Months £ £
Early ToD group 105 it ai 5 - 55 25 ™ i i o Early ToD group 105 104 101 97 90 79 68 56 28 14 0 At 03 = Loot 0.9
]_mev'[og group 105 93 50 34 18 11 8 3 1 1 0 Late ToD group 105 101 99 90 66 50 36 19 10 4 0 T 3

Baseline After 2 cycles  After 4 cycles Baseline  After 2 cycles  After 4 cycles Baseline After 2 cycles  After 4 cycles

w’ W W i
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Host-immune based and genomic prognostic biomarkers

Randomized trial of Time-of-Day immunochemotherapy on survival in NSCLC

v' Circadian rhythms is known to impact on sleep, disease and therapy.

v" Pre-clinical studies have shown the association of circadian rhythms and immune cell function and distribution, thus may impact on

efficacy of immunotherapy The ratio of activated (CD38* HLA-DR") versus exhausted (TIM-3* PD-1*) CD8* T cells was greater
in the early ToD group than in the late ToD group.

S . i < Early ToD agrou E  cD3s-HLA-DR- /TIM-3- PD-1- DS T cells
Key eligibility criteria Permutation test, P far slopes = 0,001
Standard chemotherapy* in Two-siay ANOVA, P<0.001

= Stage lIC-IV NSCLC combination with standard ICI** Primary endpoint:
= More than 18 years old with first 4 cycles starting and = PFS by BIRC - R
= Driver gene negative N=210 completed before 15:00hr Secondary endpoint: . ' A’| o gEaﬂpy npa——
- PS 0‘1 R " OS ._2] * f’ff \L =8~ Late ToD group
= >1measurable lesion {1 % Late ToD group = ORRDbyBIRC s B
* (RECIST 1.1) Standard chemotherapy* in = Whole blood :
= (Clinical stable brain combination with standard ICI** |ymph0cyte subset &
metastasis with first 4 cycles starting after analysis***
1 5 :OOhr Bas;line After 2I cycles Afleré’ cycles
This is the first prospective randomized phase Il study demonstrating infusion of immunochemotherapy at ~ f'@™P
early ToD (before 15:00) improves PFS and OS in patients with advanced NSCLC irrespective of PDL1 status.
Significant difference in CD8™ T cell dynamics in peripheral blood comparing early with late ToD groups.
- g - ' = 304 =AYy TULOTUU. TV TRUL TREQUTT t j*‘ L rl_= 1.2 7 ToD group
v B 504 Late ToD Group: mOS 16.4m (95% Cl, 13.5-19.3) £ 1 [ Y s l ,,w’f : IS o ToD aro
e | Hazard ratio=0.45 (95% Cl, 0.30-0.68) g # P) - 4 IR
151 P< 0.0001 : i Loe ToD groop
o : T T 7 B i . o 2 T 2 ! 0 3 6 9 12 s 18 0 2 7 30 ij '—3 Lot
No. at Risk B Months ! - ) - 7 No. at Risk Mo % ‘E
Early ToD group 105 it ai 5 - G 3 - i i o Early ToD group 105 104 101 97 90 79 68 56 28 14 0 = = 0.94
Late ToD group 105 93 50 34 18 11 8 3 1 1 0 Late ToD group 105 101 99 90 66 50 36 19 10 4 0

Baseline After 2 cycles  After 4 cycles Baseline  After 2 cycles  After 4 cycles Baseline After 2 cycles  After 4 cycles

w’ W W i
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Host-immune based and genomic prognostic biomarkers

Validation of the Lung Immune Prognostic Index (LIPI) in ES-SCLC: A Post Hoc
Analysis of the CASPIAN and IMpower133 Trials

v" The Lung Immune Prognostic Index (LIPI) reflects host-related inflammation and has been associated with outcomes to immune checkpoint

inhibitors in several solid tumors. Its prognostic value in extensive-stage small cell lung cancer remains insufficiently validated in prospective

cohorts.
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Host-immune based and genomic prognostic biomarkers

Validation of the Lung Immune Prognostic Index (LIPI) in ES-SCLC: A Post Hoc
Analysis of the CASPIAN and IMpower133 Trials

v" The Lung Immune Prognostic Index (LIPI) reflects host-related inflammation and has been associated with outcomes to immune checkpoint

inhibitors in several solid tumors. Its prognostic value in extensive-stage small cell lung cancer remains insufficiently validated in prospective
cohorts.

= Retrospective post-hoc analysis of pooled data from 1,175
untreated patients with ES-SCLC enrolled in the phase 3
randomized clinical trials CASPIAN (NCT03043872) and IMPOWER
133 (NCT02763579). Data were obtained from the VIVLI platform

= LIPI calculation based on derived neutrophils to leukocytes ratio
(< or > 3) and lactate dehydrogenase (LDH) level, Table 1.

Lung Immune Prognostic Index

No factor dNLR <3 and LDHSULN Good
1 factor dMLR>3 or LDH>ULN Intermediate
2 factors dNLR>3 and LDH>ULN Poor

Table 1. LIP| calculation (1).

CASPIAN

N=782
Chemotherapy group

IMpower 133 Immunotherapy + chemotherapy
N=393 group
N=722

o
L GecP
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Host-immune based and genomic prognostic biomarkers

Validation of the Lung Immune Prognostic Index (LIPI) in ES-SCLC: A Post Hoc
Analysis of the CASPIAN and IMpower133 Trials

v" The Lung Immune Prognostic Index (LIPI) reflects host-related inflammation and has been associated with outcomes to immune checkpoint

inhibitors in several solid tumors. Its prognostic value in extensive-stage small cell lung cancer remains insufficiently validated in prospective

cohorts. e e im et
Ll Ll o
Progression free survival Overall survival
= Retrospective post-hoc analysis of pooled data from 1,175 Variable HR (95%C1) P HR (35%C1) P
. ) ) Gender Male 1.28 (1.11-1.48) <0.001 1.29(1.11-1.49) <0.001
unhtreated patlents with ES-SCLC enrolled in the phase 3 Age > 65 years 1.26 (1.10-1.45) <0.001 1.26 (1.10-1.45)  <0.001
randomized clinical trials CASPIAN (NCT03043872) and IMPOWER ECOGPS 21 1.30(1.13-1.50) <0.001 1.30(1.13-149)  <0.001
. Chemotherapy Ref Ref
133 (NCT02763579). Data were obtained from the VIVLI platform Treatment arm Chemo-immunotherapy | 0.78 (0.68-0.89) <0.001 078(068.090) <0001
= LIPI calculation based on derived neutrophils to leukocytes ratio Good (Ref : (Ref }
LiPI Intermediate 1.24 (1.07-1.44 <0.001 1.24(1.06-1.44)  <0.001
(< or > 3) and lactate dehydrogenase (LDH) level, Table 1. Poor 1.76 (1.44-2.15) 176 (1.45-2.15)
Liver 1.72 (1.50-1.98) <0.001 1.72(1.50-1.98) <0.001
Lung Immune Prognostic Index Metastatic sit Peritoneal - 1.19(0.76-1.84) 0.40
No factor dNLR <3 and LDHSULN Good etastatic site Bone 1.06 (0.91-1.25) 0.50 1.06(0.91-124)  0.50
1 factor dNLR>3 or LDH=ULN Intermediate Brain 1.33 {1.08‘164} 0.008 1.32 {107'163] 0.01
2 factors ANLA>3 and LDHSULN Poor Albumin >35(g/L) 0.83 {0.70-0.99) 0.03 0.83 (0.70-0.99) __ 0.03

Table 1. LIP| calculation (1).

CASPIAN

N=782
Chemotherapy group

IMpower 133 Immunotherapy + chemotherapy

N=393

Figure 1. Study design.

group
N=722
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Host-immune based and genomic prognostic biomarkers

Validation of the Lung Immune Prognostic Index (LIPI) in ES-SCLC: A Post Hoc
Analysis of the CASPIAN and IMpower133 Trials

cohorts.

= Retrospective post-hoc analysis of pooled data from 1,175
untreated patients with ES-SCLC enrolled in the phase 3
randomized clinical trials CASPIAN (NCT03043872) and IMPOWER
133 (NCT02763579). Data were obtained from the VIVLI platform

= LIPI calculation based on derived neutrophils to leukocytes ratio
(< or > 3) and lactate dehydrogenase (LDH) level, Table 1.

Lung Immune Prognostic Index
No factor dNLR <3 and LDHSULN Good
1 factor dMLR>3 or LDH>ULN Intermediate
2 factors dNLR>3 and LDH>ULN Poor

Table 1. LIP| calculation (1).

CASPIAN

N=782

T
N=258

IMpower 133 Immunotherapy + chemotherapy

N=393 group
cT
N=195

N=722
Figure 1. Study design.
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Figure 4. Kaplan Meier curves for OS according treatment arm,
in each LIPI group.



Host-immune based and genomic prognostic biomarkers

Validation of the Lung Immune Prognostic Index (LIPI) in ES-SCLC: A Post Hoc
Analysis of the CASPIAN and IMpower133 Trials

v" The Lung Immune Prognostic Index (LIPI) reflects host-related inflammation and has been associated with outcomes to immune checkpoint

inhibitors in several solid tumors. Its prognostic value in extensive-stage small cell lung cancer remains insufficiently validated in prospective
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LIPlis a strong independent prognostic marker in ES-SCLC, with worse survival in patients with intermediate or poor scores.

Patients with poor LIPl appear to derive limited benefit from immunotherapy, highlighting its potential role in clinical
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Figure 1. Study design.
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Host-immune based and genomic prognostic biomarkers

LIPI score in advanced NSCLC treated with ICls: prognhostic impact and blood

immune-inflammatory correlations
Study Design

a

Complete clinical r
including:

Patients stratification according to LIPI score Statistical analyses

= Cardiovascular (CV) comorbidities; = Impact of LIP| score on survival

= |mmuno-metabolic disorders (i.e. outcome (PFS and OS)

mellitus diabetes) |

= Concomitant medications i.e. LIPIscore LDH (U/L) dNLR i L_ ok e
steroids, antibiotics, statins) il S & 3 \
GoOD 1
1 Baseline peripheral blood samples, — = 480 <3 —
including: INTERMEDIATE LIPI <480 >3 * Correlations betwsen LIP| score and
immune-inflammatory profile
= Routine laboratory tests (including POORLIPI > 480 >3
e LDH, leukocytes, neutrophils) Warastn Lo, i ragses 1, s e s kg i D
o R T Gl N T e /
116 advanced NSCLC L J "4
patients undergoing subpopulations N il \ aas
first-tine CT-I0 “dNLR = cltrapnly S

= Immunc-enzymatic assay for serum {Leukocytes — Neutrophils)

cytokines and soluble mediators A

\ ‘:‘l
Y \

o>
GecCP

Haga clic para modificar el estilo de texto del patrén Man|n| M et al et al ELCC 2025 'é??;ﬁiﬂcer




Host-immune based and genomic prognostic biomarkers

LIPI score in advanced NSCLC treated with ICls: prognhostic impact and blood

immune-inflammatory correlations
Study Design
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Figure 2. Among 116 patients treated with CT-10, those with good LIPI (N=38) showed a longer median PFS (10.0 months G e C P

[mo] for good LIPI vs 4.28 mo for poor LIPI [N=21]; p=0.03). Patients with good LIP| (N=38) showed significant longer median lung cancer

0S (26.55 mo for good LIPI vs 11.32 mo for intermediate LIPI [N=52] vs 6.45 mo for poor LIPI [N=21]; p=0.007). M a n | n | M et a | et a l E LC C 2 O 2 5 e




Host-immune based and genomic prognostic biomarkers

LIPI score in advanced NSCLC treated with ICls: prognhostic impact and blood
immune-inflammatory correlations

[ Correlations between LIPI score and immune-inflammatory profile ]
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Figure 2. Among 116 patients treated with CT-10, those with good LIPI (N=38) showed a longer median PFS (10.0 months G e C I
[mo] for good LIPI vs 4.28 mo for poor LIPI [N=21]; p=0.03). Patients with good LIP| (N=38) showed significant longer median

0S (26.55 mo for good LIPI vs 11.32 mo for intermediate LIPI [N=52] vs 6.45 mo for poor LIPI [N=21]; p=0.007).
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Host-immune based and genomic prognostic biomarkers

LIPI score in advanced NSCLC treated with ICls: prognhostic impact and blood
immune-inflammatory correlations

[ Correlations between LIPI score and immune-inflammatory profile ]
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Figure 2. Among 116 patients treated with CT-10, those with good LIPI (N=38) showed a longer median PFS (10.0 months
[mo] for good LIPI vs 4.28 mo for poor LIPI [N=21]; p=0.03). Patients with good LIP| (N=38) showed significant longer median
0S (26.55 mo for good LIPI vs 11.32 mo for intermediate LIPI [N=52] vs 6.45 mo for poor LIPI [N=21]; p=0.007).

Patients with good LIPI had a significant better performance
status and a lower rate of bone metastases at baseline
compared to those with intermediate and poor LIPI.

Patients with good LIPI tended to be more frequently male and
have a higher rate of CV diseases
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Host-immune based and genomic prognostic biomarkers

LIPI score in advanced NSCLC treated with ICls: prognhostic impact and blood

immune-inflammatory correlations _ _ . .
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Host-immune based and genomic prognostic biomarkers

H3K27Me3-nucleosome is a strong prognostic biomarker in NSCLC: interim
results from the analysis of up to 832 patients at baseline

v Epigenetic modifications of nucleosomes play a crucial role in gene expression and are commonly dysregulated in tumors (Scheme 1).Aberrant

levels of methylated nucleosomes in plasma have already been reported in lung cancer (Grolleau et al., 2023)
v To evaluate the complementarity of ctDNA molecular profiling and H3K27Me3-nucleosome titers in the prediction of NSCLC patients’ outcome

at diagnosis.

Methylation

->Downregulation of
tumor suppressor gene expression

Scheme 1: Methylated nucleosomes (DNA wound around histone proteins carrying
methylation marks) are released by cancer cells in bloodstream after cell death and
can be detected in patients’ plasma (figure from Volition®©).
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Host-immune based and genomic prognostic biomarkers

H3K27Me3-nucleosome is a strong prognostic biomarker in NSCLC: interim
results from the analysis of up to 832 patients at baseline

Epigenetic modifications of nucleosomes play a crucial role in gene expression and are commonly dysregulated in tumors (Scheme 1).Aberrant

levels of methylated nucleosomes in plasma have already been reported in lung cancer (Grolleau et al., 2023)
v To evaluate the complementarity of ctDNA molecular profiling and H3K27Me3-nucleosome titers in the prediction of NSCLC patients’ outcome

at diagnosis.
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Host-immune based and genomic prognostic biomarkers

H3K27Me3-nucleosome is a strong prognostic biomarker in NSCLC: interim
results from the analysis of up to 832 patients at baseline

v Epigenetic modifications of nucleosomes play a crucial role in gene expression and are commonly dysregulated in tumors (Scheme 1).Aberrant

levels of methylated nucleosomes in plasma have already been reported in lung cancer (Grolleau et al., 2023)

v To evaluate the complementarity of ctDNA molecular profiling and H3K27Me3-nucleosome titers in the prediction of NSCLC patients’ outcome

@ H3K27Me3-nucleosome titers are increased in patients with low survival probability,

at diagnosis.
independently of molecular profiling results on ctDNA
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Host-immune based and genomic prognostic biomarkers

H3K27Me3-nucleosome is a strong prognostic biomarker in NSCLC: interim
results from the analysis of up to 832 patients at baseline

v Epigenetic modifications of nucleosomes play a crucial role in gene expression and are commonly dysregulated in tumors (Scheme 1).Aberrant

levels of methylated nucleosomes in plasma have already been reported in lung cancer (Grolleau et al., 2023)

v To evaluate the complementarity of ctDNA molecular profiling and H3K27Me3-nucleosome titers in the prediction of NSCLC patients’ outcome

at diagnosis. @ H3K27Me3-nucleosome titers are increased in patients with low survival probability,
independently of molecular profiling results on ctDNA
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Clinical and pathological biomarkers

Prognostic value of residual viable tumor in lymph nodes of non-small cell lung
cancer after neoadjuvant chemoimmunotherapy

v' MPR definition differ among trials: CM-816 (< 10% residual tumor in primary tumor and lymph nodes) vs. AEGEAN (no nodal assessment).

100 ! 92% 92%'
50 - ~—— ——eam—-ms— -
! 0% RVT in PT + LN
80 —
70
g 60 —
v 50 7
[T
w40
30 0% RVT
PT+LN PTorLN PT+LN
20 (n=13) (n=13) (n=42)
10 — Median EFS, months

Y NR NR 222

(95% CI) (NR) (7.2-NR) (13.8-316)

0 T T T t T T T f T T T T T ]
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42

Months from randomization

No. at risk
B 13 12 12 12 12 12 n 10 6 a4 2 1 1 (o]

Data from CheckMate 816 trial

Haga clic para modificar el estilo de texto del patrén H an T et al WLCC 2025



Clinical and pathological biomarkers

Prognostic value of residual viable tumor in lymph nodes of non-small cell lung

cancer after neoadjuvant chemoimmunotherapy
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Prognostic value of residual viable tumor in lymph nodes of non-small cell lung
cancer after neoadjuvant chemoimmunotherapy
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Clinical and pathological biomarkers

Prognostic value of residual viable tumor in lymph nodes of non-small cell lung
cancer after neoadjuvant chemoimmunotherapy
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Clinical and pathological biomarkers

Grading system of Spread through Air Spaces (STAS) is an independent predictor
of recurrence in stage | non-mucinous lung adenocarcinoma

Definition of STAS grading systems (since 2011, SNUBH)
— Grade I: tumor clusters within 2500 um of tumor edge
— Grade II: clusters beyond 2500 pm from the tumor edge.

Haga clic para modificar el estilo de texto del patrén Lee J et al. E LCC 2025



Clinical and pathological biomarkers

Grading system of Spread through Air Spaces (STAS) is an independent predictor
of recurrence in stage | non-mucinous lung adenocarcinoma
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Clinical and pathological biomarkers

Grading system of Spread through Air Spaces (STAS) is an independent predictor
of recurrence in stage | non-mucinous lung adenocarcinoma
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Clinical and pathological biomarkers

Grading system of Spread through Air Spaces (STAS) is an independent predictor
of recurrence in stage | non-mucinous lung adenocarcinoma
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Clinical and pathological biomarkers

Genomic characterization of STAS in stage | EGFR-mutated NSCLC and prognostic
implications
Consecutive patients with resected stage 1 NSCLC between

2016 —2021 with known EGFR and STAS status
(n=300)

Demographics and survival compared by STAS status
(n=203 EGFRm; n=97 EGFR-wildtype [wt])

Whole exome sequencing (WES) and RNA-seq performed for
193 EGFRm patients with correlation analyses
(n=112 STAS+; n=81 STAS-)

Figure 1: DFS by STAS status among Stage 1 EGFRm and EGFRwt
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Clinical and pathological biomarkers

Genomic characterization of STAS in stage | EGFR-mutated NSCLC and prognostic
implications

Consecutive patients with resected stage 1 NSCLC between : i . .
50165021 with knowh EGER and STAS slatiis Figure 2: Whole genome doubling (WGD), TP53 co-mutations, PD-L1

(n=300) expression (SP263) and non-TRU transcriptomic subtype
significantly associated with STAS+ in stage 1 EGFRm

Demographics and survival compared by STAS status p=0.020 p=0.013 p=0.011 p<0.001
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Whole exome sequencing (WES) and RNA-seq performed for
193 EGFRm patients with correlation analyses
(n=112 STAS+; n=81 STAS-)
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5-year DFS was significantly worse for STAS+ vs STAS- EGFRm
(67.8% vs 93.2%, p=0.005) but not EGFRwt (78.9% vs 82.0%, p=0.6)
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implications
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Clinical and pathological biomarkers
Histological Grade 3 in Stage 1A Lung Cancer
148P : Survival Risks Comparable to Stage 1B
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148P Histological Grade 3 in Stage 1A Lung Cancer
: Survival Risks Comparable to Stage 1B
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Conclusions

Liquid biopsy is emerging as a key tool for monitoring treatment response and guiding

therapeutic decision-making in a dynamic manner.

Artificial intelligence and complex analytical models will enable the integration of multiple

sources of information and improve the precision of clinical decision-making.

Traditional immunological and clinical biomarkers continue to have significant value: they
are easy to identify, widely accessible in routine clinical practice, and remain highly useful

in supporting therapeutic decisions.
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