Predictive markers
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Lung adenocarcinoma is not one disease
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NSCLC and molecular drivers

Histologies
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NSCLC oncogenic drivers

NTRK rearrangement (0.23%)
RET rearrangement (1.7%)

BRAF V600E mutation (2.1%6)
HER2 exon 20 insertion mutation (2.3%) -\_\
ROS1 rearrangement (2.6%) -,

MET exon 14 mutation (3%) —

ALK rearrangement (3.8%) ~

[ other KRAS
mutation

[ KRAS Gi12C
mutation

3 other EGFR
mutation

[ EGFR exon 20 ;
insertion mutation \

B EGFR exon 19 deletion
and L858R mutation

Tan AC, J Clin Oncol 2022

[ No actionable

QOuter circle: Asian populations
Inner circle: Western populations
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EGFR

ALK

ROS1

BRAF

HER2

MET

Exo 19 deletion

L858R point mutation in exon 21
L8610 point mutation in exon 21
G719X peoint mutation in exon 18
T790M point mutation exon 20

ALK rearrangement
EML4-ALK (the most frequent)
KIF5B-ALK

KLCI-ALK

ROS1 rearrangement
CD74-ROS1
SDC4-ROS1
SLC34A2-ROS1
EZR-RO51

RET rearrangement

Point mutations

BRAFVSIOE (30 _40% of cases)
BRAFonVENE (60 70% of cases):
BRAFV49A BRAFDHMG
BRAFGH664A

Class I, IT and III BRAF mutants

Point mutations
HER2 amplifications

MET mutations (exon 14 skipping
mutations)

MET amplifications

MET translocations

NSCLC: 2=15% in Western populations
NSCLC: =35—50% in Asian
populations

LUAD: 27%

LSQCC: <9%

LUAD never smoker: 42%

LUAD former smoker: 13.5%

LUAD current smoker: 5%

NSCLC: 3—5%

LUAD: 3—7%

LSQCC: 0.2— 1%

LUAD never smoker: 5—11%
LUAD smoker: 0-0.8%

NSCLC: 0.5—2%

LUAD: 2.6%

LSQCC: 0%

LUAD never smoker: 5.8%
LUAD smoker: 0.4%

NSCLC: 1—-2%

LUAD: 1.4%

LSQCC: 0%

LUAD never-smoker: 1.8%
LUAD smoker: 0.7%

NSCLC: 2.6%

LUAD: 1.4%

LSQCC: 0.2—1%

LUAD never-smoker: 5—11%
LUAD smoker: 0-0.8%

NSCLC: 1.8%

LUYAD: 2.3%

LSQCC: 0%

LUAD never smoker: 4.5%
LUAD smoker: 0.8%

Met mutations, METex 14
NSCLC: 2.5—3%

LUAD: 3%

LSQCC: 0%

LUAD never smoker: 4%
LUAD smoker: 2.2%



LC stage and driver alterations

Other genes B27.3%
KRAS W 29.1%
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BRAF M 7.2%
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Early stage
mutations

Driver muta

Early-stage ADC

ERBE2 M 3.8% — mutations
MET splice B 3%
AlkfusionB44% EGFR exon 19 del (trunk)
ROS1 fusion M1.9%
RET fusion M 2.3%
MET amplification = 2.5% - ]
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MAP2K1 W 0.7%
NRAS M 1.2%
HRAS " 1.2%
RITT  0.2%
FGFR1or FGFRZ2 0J%

Skoulidis F. Nat Rev Cancer 2019 B
Yatabe Y. Histopathology 2024 LitonbE e 6



Adenocarcinoma

All targetable mutations identified in LC are associated with ADC

BRAF V600E RET ROS1

HER2/ERBB2

Yatabe Y. Histopathology 2024 Litomy3l 2025



Predictive biomarker testing methods

Approval : EGFR, KRAS
Highly suitable for
Undetected rare mutations
Limited if scarce material /

¥" High sensitivity and
specificity
emergency situations
/ High sensitivity and specifm
Reproducibility and cost-

SN

Reproducibility
Suitable for liquid biopsy

Multiple analyses
Rapid and cost effective
|
Only targeted analyses +

K

v
v
v - effectiveness
/ One-step morphologrcam / P \
and molecular assessment ¥ Simultaneous profiling of multiple e .
¥ Cost effective genes etection of rearrangemen

regardless of the fusion

¥ Available semi- ¥ Rare molecular alterations el
H guantitative analyses N GS detection F I S I I L, ! )
I C ¥ Internal or external v Various type of gene disorders fGTld stanldard for gene
controls ¥ TMB assessment usion analyses
v Suitable for small samples ¥ Suitable for small samples
— + v Suitable for liquid biopsy = -
Only targeted analyses — + E:::; :‘e'::‘ :::It lt:rgeted analyses
Reliability of th -analytical ph
er-operator v P_re ?pa w":a et i Quality performance heterogeneity of the test
nter-operator variability of interpretation Not a unique and standard test
Approval: ALK, PD-L1 Extended analysis time Approval : ALK, ROS1
Unsuitable for emergency diagnosis

Approval : EGFR, KRAS, BRAF, MET, RET, ALK, ROS1, NTRK

Pujol N. J Pers Med 2022 Litomy3| 2025 8



Predictive biomarker testing cost

€ 5,000

€ 4,000

€ 3,000

€2,000 [ @ 1

€ 1,000 “ ; { }

€0

Cost per Correctly Identified Patient

NGS
NGS
NGS
NGS

Sequential SGT
Sequential SGT
Sequential SGT

Sequential SGT
Sequential SGT

E
9
O

Adv Non- mBC mGC Adv CC

SqNSCLC

Stenzinger A. Oncologist 2023 Litomy3| 2025



Predictive biomarker testing - status

Biomarker Austria Belgium RE::EIIIic England® France Germany Netherlands Portugal Slovenia Spain Sweden
EGFR 2013 2010 2012 n/a 2008 2012 2011 2013 2010 2012 2009
ALK 2013 2013 2013 n/a 2012 2012 2015 2013 2013 2012 2013
ROST 2013 2017 2016 n/'a 2012 2015 2015 * 2022 2015 2020 2014
BRAF V600 2020 2017 * n/a 2012 2016 2015 * 2022 2018 2020 2018
RET 2020 2022 * n/a 2018 2016 2015 * 2022 2022 2023 2023
MET exon 14 2020 2020 * n/a 2012 2018 2020 * 2022 2022 2023 2023
MET amp 2020 2023 @ n/a ®'2023 ®"2018 @ * 2022 @ 2023 72023
KRAS G12C 2020 2021 * n/a 2008 2021 2015 * 2022 2022 2023 2022
NTRK 2020 2021 * n/a 2018 2016 2020 * 2022 2020 2023 2022
HER2/ERBB2 © 2020 2016 * ® 2022 2016 2015 * 2022 2022 2023 © * 2018
NRGI 2020 i @ d 2022 @"2019 2020 o @ L * 2019
PD-L1 2020 2018 2016 n/a 2015 2016 2020 o 2017 2020 2015

. required by current national guidelines; © , recommended by current national guidelines; © *, not specified in current national guidelines
but recommended by national expert consensus; @, testing not recommended or biomarker not present in current national guidelines.

De Jager V. Lancet Reg 2024 Litomy3l 2025 10



Reflex testing In early stages

[ Clinical stage I-Il11A (8th edition) ]

nonsquamous NSCLC
Stage unknown Biopsy tissue and/or cytology adequate Tumor
nonsquamous NSCLC for molecular testing? resected?
|
v
Tumor a
Yes resected? | No

¥ = .
. . ¥ Reflex testing of Re-biopsy
Alternative (resection) No? resection specimen OR
specimen for testing

MTE decision to order

| molecular test Nonsquamous histology
..r Reflex testing of biopsy ordered by on demand anld t|55|.:‘e and!o;
thologist cytology adequate for
—L pa testing:
molecular test ordered
] on demand
f Molecular testing for EGFR at minimum
» Consider molecular testing for ALK, ROS1, BRAF, MET, RET, NTRK, KRAS, HER2, and IHC |«
L for PD-L1 and NTRK dependent on local reimbursement conditions J

Report available in patient
medical record, sent to medical

Aggarwal C. Lung Cancer 2021 oncologist or thoracic physician
Gosney JR. ESMO open 2023 Litomy3l 2025
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NSCLC — predictive biomarker testing
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Current biomarkers

BRAF

ALK V600
EGFR MET
KRAS

ROS1 E136

ERBB2

mutations RET
NTRK PD-L1

Regional implementation
of large-panel NGS + MTB

Hofman P. Virchows Archiv 2024
De Jager V. Lancet Reg 2024

Emerging biomarkers

STK11 TP53
KEAP1 T™MB

-> MAP2K1 PIK3CA

BRAF
non-Ve00 NRG1
BRCA1/2 ERBB2

amplifications
Testing approaches
€ Single-gene testing
€ Small-panel NGS

€) Large-panel NGS

LitomyZl 2025

ory and potential

lar biomarkers

TP53
RB1

RBMI10 | Mutation

Mutation

AKT
CTNNB1 | Mutation

JAK2/3

NRAS Mutation
HRAS Mutation
High TCR clonality

High CD8 density
High dNLR/LIPI

Adeguate microbiota
Gut and tumaor

DMA, metabolites,
products

12



Mechanisms of resistance

First-/second-generation EGFR-TKI Osimertinib

Transformation to SCLC PIK3CA mutation

MET amplification EGFR-C797S mutation
, ERBB2 amplification

A

EGFR-T790M mutation )| Loss of EGFR-T790M mutation | )

NN
Transformation to SCLC and EGFR-T790M EGFR-L718 mutation
MET amplification and EGFR-T790M
EGFR-L792 mutation
ERBB2 amplification and EGFR-T790M

Unknown

Saller JJ. Cold Spring Harb Perspect Med 2022 Litomy3l 2025

Tranformation to SCLC
MET amplification

PIK3CA mutation

Fusion of RET, FGFR3, and BRAF

13



PD-L1 testing

 Established predictive biomarker for immunotherapy
(CPI targeting PD-1 & PD-L1)

* Higher the PD-L1 expression, higher the clinical ORR
15-25% response, 1PFS and OS

* Testing technology is IHC

* Positivity defined with >1% PD-L1 expression on tumor cells

Litomysl 2025
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Positive predictive and prognostic factors
for ICl therapy

Biomarker of Interest

Tissue-hased

PD-L1 Expression

Tumor Mutational
Burden (TMB)

Tumor Infiltrating
Lymphocytes (TILs)

Tumor Specific
Genotypes

lab values

Gene Expression
Signatures

Serum-hased

Complete Blood Count
(CBC) Markers (NLE,

Assay Details

Immunohistochemisty (IHC) to determine
proportion of PD-L1 positivity/expression.

Whole exome sequencing or FoundationOne CDx
assay to quantify the number of somatic mutations
per coding area of a tumor genome.

Assessment of lymphocyte infiltration seen within
tumor tissue.

Fluorescence in situ hybridization (FISH) or next
generation sequencing to identify genomic
alterations in EGFR, ALK, KRAS etc.

Multi-gene profiling to identify immunogenic gene
signatures, e.g. activated T-cell, [FN-y

Neutrophil to lymphocyte ratio (NLR), platelet to
lymphocyte ratio (PLR), absolute eosinophil count,

Outcomes/Literature Support

Greater PD-L1 positivity/expression associated with
improved outcomes in first-line and second-line advanced
NSCLC trials using 10,1312

Higher TMB associated with improved PFS, though not OF,
with first-line ipilimumab/nivolumab in advanced NSCLC,
irrespective of PD-L1 expression. 17

Higher TIL density associated with improved survival in
NSCLC. Y™ Extent of PD-L1 expression on TILs associated
with response to atezolizumab. "

EGFR and ALK mutated tumors associated with poorer
outcomes in second-line 10 trials. * STK11/LKBI co-
mutation associated with 10 resistance.®!

High expression of T-effector and INF-y related gene
signature associated with improved OS with second-line
atezolizumab in advanced NSCLC.>

Higher NLR associated with poorer prognosis in advanced
NSCLC. 72 NLER correlated to treatment response in second-

PLE, etc.) and others as calculated from CBC differential. line nivolumab studies. 7475
Blood Tumor FoundationOne CDx with quantification of single Higher bTMB associated with longer PFS with second-line
Mutational Burden nucleotide variants, GuardantOMNI CDx assay. atezolizumab in advanced NSCLC.™ High bTMB subgroup
(bTMBE) with improved OS with first-line tremelimumab/durvulumab,
19
Brueckl, BMC Cancer 2020 -
Litomysl 2025 15
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Neoadjuvant / perioperative treatment

* NSCLC resectable
 Early stages (lla — IlIb)
e Tumor size >4 cm

* Tumor size < 4 cm + lymph node metastasis
« Chemotherapy + immunotherapy

* EMA approval (nivolumab)

* TPS PD-L1 >1%* — IHC ?
* EGFR & ALK neg — RT-PCR + IHC/FISH or RT-PCR or NGS

For patients being considered for neoadjuvant or adjuvant systemic therapy,
at a minimum, determination of EGFR and ALK alteration status is required.
Tumor proportion score measurement for determination of PD-L1 status should also be considered.

* Other biomarkers testing is encouraged — NGS

IASLC consensus. JTO 2024.
NCCN v3. 2025

Litomysl 2025 16



 Upfront /reflex in primary specimen
« Should be considered
* Accelerate time to treatment

PD-L1 TPS

_ _ o * metric for regulatory
* Optimal lab processing logistics approval
* lack of outcome
or/and prediction in early stage \
NSCLC

* Retesting In surgical specimen
* For adjuvant treatment decision

Patients with stage Il or [IIA EGFR- and ALK-wild-type disease

who have undergone complete resection followed by chemotherapy

should be considered for adjuvant immunotherapy based on PD-L1 results as follows:
 PD-L1 < 1%: Discourage

 PD-L1 1%-49%: Consider

 PD-L1 > 50%: Recommend

IASLC consensus. JTO 2024 Litomygl 2025 17



Cumulative Survival

Effect of neoadjuvant therapy on P

expr N POL1
S .
22(22_9%)/ zrmy
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Zens, Modern Pathol 2023 Litomy3l 2025 18



TMB Instead of PD-L1

Predicting therapeutic response to neoadjuvant immunotherapy based on an integration

model in resectable stage llIA (N2) non-small cell lung cancer

» Baseline bTMB is positively correlated with a higher MPR rate (77.8% vs 38.5%);
NCT04422392 - * ctDNA clearance before surgery is a reliable tool for monitoring tumor response;
Stage IlIA (N2) —> | « The integration model, incorporating DL score, bTMB, and clinical factors, demonstrated
NSCLC effective predictive capabilities for MPR to neoadjuvant chemoimmunotherapy.
Baseline bTMB CtDNA Deep learning model
1.0 4
l P=.042 P < .001 2 ]
100 - 100 -
0.8 .~
* A phase Il trial of neoadjuvant % 801 % 801 > -
sintilimab plus chemotherapy for < < S 0.6 4
stage IlIA (N2) NSCLC; & 604 & 60 =
-] -} S 0.4 4
* Blood samples were prospectively | & 4, . & 40 b
collected from 45 NSCLC patients; g § 024/
* Predictive valve of bTMB and 020 a 20+ -
ctDNA was investigated; ol o 0.0 4
« An integrated model combining the AN & P 00 02 04 06 08 10
CT-based DL score, bTMB and Q Q" R 2 1 - Specificit
clinical factors, was generated to O’\‘X‘ 6& ¢ < - ; Y
predict tumor response and survival — Clinical: (AUC = 0.636)
to neoadjuvant immunotherapy. W MPR B Non-MPR l MPR I Non-MPR — Clinical+bTMB: (AUC = 0.721)

— Clinical+DL: (AUC = 0.781)
Integration: (AUC = 0.820)

Our findings highlight that bTMB and DL model is a promising predictor of neoadjuvant
immunotherapy, and tumor response may be well monitored by ctDNA dynamics.

NSCLC: non-small cell lung cancer; bTMB: blood-based tumor mutational burden; ctDNA: circulating tumor DNA; DL: deep learning;
MPR: major pathologic response; AUC: area under the curve.

Xu L. J Thorac Cardiovasc Surg 2025 Litomysl 2025

19



Programmed Death Ligand-1 and Tumor Mutation
Burden Testing of Patients With Lung Cancer for
Selection of Immune Checkpoint Inhibitor Therapies

Guideline From the College of American Pathologists, Association for Molecular
Pathology, International Association for the Study of Lung Cancer, Pulmonary

Pathology Society, and LUNGevity Foundation

Guideline Statement

Strength of Recommendation

1.

(¥

In patients with advanced NSCLC, pathologists should use a validated PD-L1 IHC expression assay,
in conjunction with other targetable genomic biomarker assays where appropriate, to optimize selection
for treatment with 1Cls.

. Pathologists should ensure appropriate validation has been performed on all specimen types and fixatives.

Note: Specific validation requirements are out of the scope of this guideline, and laboratories should refer
to the Principles of Analytic Validation of Immunohistochemical Assays Guideline®” for details on how to
validate IHC specimens.

. When feasible, pathologists should use clinically validated PD-L1 IHC assays as intended.
. Pathologists who choose to use LDTs for PD-L1 expression should validate according to the requirements

of their accrediting body.

. Pathologists should report PD-L1 IHC results using a percentage expression score.
b.

Clinicians should not use tumor mutation burden alone to select patients with advanced NSCLC for
ICls, based on insufficient evidence in this population.

Strong recommendation

Conditional recommendation

Conditional recommendation
Strong recommendation

Conditional recommendation
Conditional recommendation

Scholl, Arch Pathol Lab Med 2024 Litomy3l 2025
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Local therapy
i.e. Surgery

. v

ctDNA levels

Liquid biopsy

Disease
progression
Systemic therapy
= =
‘ Transient peak in

plasma

Disease recurrence

\

Molecular
response

\ Follow-up l
C\ - > e
time
Screening and N 7 Tumor A Tumor

© § Early detection MRD monitoring genotyping Treatment monitoring deniolig
g .5 for therapy for the
2 - selection identification
o« of resistance
a g mechanisms
<3

Malapelle U. Lung Cancer 2022

Litomysl 2025
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Liquid biopsy in NSCLC advanced stage

Sequential steps Simultaneous steps
* J_-"'_ T
.fr \

1. Tissue biopsy first 1. Liquid biopsy first g '
" Tissue and liquid biopsies
4 g

2. Liquid biopsy second 2. Tissue biopsy second

* According to the International guidelines (from the IASLC and ESMO)

Hofman P. Cancers 2024 Litomy3l 2025 22



Shorter time to treatment with liquid biopsy

2-3 days - ;l;

Rapid biopsy

Suspicion for advanced
lung cancer on imaging

Parikh K. JTO 2025

P B
L4
2-3 daxsl i:i <

Pasitive for
NSCLC

Standard of care

& -'/.. \\.
— eTeb +E 5 { i)
‘\\_ y
Tissue NGS
Patient Randomization

Rapid care via ctDNA

M |
m 4-:+1{f+ E_Flllﬂj

qumd Biopsy & Tissue NGS

3-4 weeks
e X
Treatment
_Endpoints:
Q
z-08
¥-PRO/QOL
2-3 weeks
ﬂ >
g
’\ : ctDNA Treatment
. negative
&3, II o
O" "1 _— e
=l
ctDMNA + for Expeduted
actionable Treatment with
mutations TKls
23
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ctDNA In neoadjuvant setting

ctDNA cleared

and pCR Observation
Intensified

. Yes Standard

:r:eoad]uvant —  Surgery :_.k No Ctmég cleared adjuvant

erapy or no p therapy

- CtDNA I
a clearance? No ctDNA Experlmental

No Continue clearance and NO = adjuvant

Standz_ird ——— neoadjuvant pCR therapy

ctDNA* neoadjuvant therapy

therapy

Pre-operative |—
ctDNA testing

Standard
Stratification CtDNA- neoadjuvant =
* Stage therapy

‘ Hlstnlogy. Longitudinal ctDNA monitoring
* Oncogenic

De-intensified

neoadjuvant >

therapy

Normanno N. Nature Reviews Clin Oncol 2025 Litomys| 2025 24




Multiple lung tumors

-

e D=15mMm e D=14 mm

« ADC G2 « MIA

 Point mutation * Point mutation
RAF1, KRAS,
0.S259T, n.G12V,

~ VAF 5,1 %

e

VAF 15,5 %

ol R A
R i f‘ o
s > t 2 - N
BRI, g P

Litomysl 2025 25



Primary LADC vs IPM

A > 2 Years B = 2 Years E
AfD. A Ain. AL A\E/
gN RN N & g
| Metachronous MPTN ] | Synchronous MPTN | Y Multiple Lung Adenncarlcinnmas
Intrapulmonary Metastases, T3 l
C D F

_ Yes
Pneumonic-type Tumors —_—

/

\ @
\ (@, © No >
e ! . = Yes =1
. i - o . g o _
) ' 5 — Lepidic-predominant Tumors =
Ve ' £ /Y o =
\ ) o =z
. ' = No —y
: g S . 3
=
= 3
ot
| Intrapulmonary Metastases I I Metastases from Other Organ I Intrapulmonary Metastases, T4 g z
o Similar D
n —+
H | G Y @
O Predominant Architectural Pattern o
- w
= o
’ , ' Different 2c
\ o B & , &
HY W< <l = Different l‘vl'lmm Similar o
' ' | " o Architectural (=]
e & N - ) 0 [12]
— — Patterns ~
. o
~= ) High grade -
| Intrapulmonary Metastases, M1a I . Different Arc.hit-:ctural Similar
| Multifocal Ground-glass Tumors I | Pneumonic-type Tumors l Patterns

Chou T-Y. JTO 2024



Multiple NSCLC

Histologic comparison

Complete overlap in morphologic features

Distinct histology without solid or
micropapillary patterns in either tumor

Either tumor AIS/MIA/lepidic-predominant

Other or judged as equivocal by a pathologist

Intrapulmonary
metastasis
(IPM)

r

Separate
Primary
Lung

r

Molecular profiling

Carcinomas
(SPLC)

Non-comprehensive NGS or
small panel for major driver Broad-panel NGS
alterations

F 3

= Each tumor with

= Driver in onefabsent

= One shared alteration?

distinct driver >2 shared somatic alterations? = Both tumors driver

negative®

in the otherl

Olteanu G-E. Adv Anat Pathol 2024
Chang J. Mod Pathol 2024

Litomysl 2025
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Optimizing tissue path

Overarching considerations

From when lung cancer is first suspected, all stakeholders must consider that predictive biomarker testing will likely be required, which,
in turn, should drive practices and procedures to conserve tissue appropriately.

y The availability of, and adherence to, clear, robustly validated laboratory procedures must be ensured. This extends to appropriate staff
training, tracking appropriate metrics, and taking corrective or preventive actions as required.

@ Laboratory staff must be well versed in the optimal handling of different sample types.

Communication channels between pathologists, laboratory colleagues, external laboratories, and other members of the MDT must be
open, bidirectional, and routine.

Process-specific guidance

Tissue processing
and embedding

Cutting & Diagnostic |HC

Fiation dissection workup

Storage Protocols for
’ limited samples

» Conduct * Reagents should + Avoid multiple * Use IHC Consider local + Consider
immediate be of high purity visits to the judiciously, storage utilization of
fixation in 10% and be in date, microtome to consuming the conditions for cytology
pH neutral particularly reface the block minimal amount of blocks and slides, specimens
buffered formalin alcohois * Anficipate the need sample for the former being (smears and

= Consider the size » Orient tissue lo for IHC and diagnosis and more stable than liquid-based
and nature of the protect molecular testing to protecting material the latter preparations) in
spacimen when guide the cutting in anticipation of » Valdate and track place of
defermining s melecular testing storage policies in histolegic
fixation time * Never dispose of a way thal can be samples

any tissue comrelated to « Evaluate addition
molecular testing of liquid testing
small blopsies in data (plasma/
separate blocks ctDNA/CTONA)
for molecular alongside
testing tissue/cytology
testing
I L L " E— —
Kerr K. Histopathology 2024 Litomy3l 2025 28



Predictive biomarker testing implementation

Challenge Recommendations
Sample acquisition Requesting
Biomarker testing in operable NSCLC - More frequent revision and
is not routinely requested harmonization of guidelines across

Continued education of staff on the advanceme various markets and regions.
- Education of pathologists and physicians

and laboratories to ensure they are aware
HCP i : ;
Pl Biopsy Molecular of new.avly avaﬂ;:ible therapies and
sample performed Tumer Board associated testing.
- Regulations to ensure that reimbursement
2 g s for pertinent biomarker testing becomes
available simultaneously with the
approval of targeted drugs.
Insufficient tissue for biomarker - Ensuring that tissue conserving practices
Biopey is fixed testing from the initial diagnostic are followed at diagnosis to allow
in farmalin L] Results biopsy sufficient material for downstream
g biomarker testing.
Insufficien - Utilisation of alternative sample types
sampl .. . .
such as cytology or liquid biopsies when
tissue is not available.
Biomarkers are tested for individually - Implementation of frameworks (upscaling
Timnor asasssmsent Re-biops  instead of in within a multigene of capacity, quality assurance, availability
and histology by &3 performed/o NGS panel of reimbursement) to allow access to NGS
pathologist Tissue fron testin
Resectio E-. o .
—— - Formation of multi-disciplinary virtual
wviewofassentlsl OR molecular tumour boards (MTBs) for

IHC stains only for interpreting complex data to guide treat-
Dx by Pathologist

Sample prep

G

ment decisions.

Hofman P. Lung Cancer 2025 Litomy3l 2025 29




Guldelines & recommendations - molecular

Stage IV mNSCLC, molecular tests positive (EGFR/ALK/ROS1/BRAF/RET/NTRK/MET/HERZ/EGFRex20ins/KRAS G12C)

U : : + : + ! 1

Conquering Thoracic Cancers Worldwide § hd
EGFR mutation ALK translocation ROS1 BRAF V600 RET translocation NTEK/HERZY MET ex14 KRAS G12C
{refer to Figura 2) {refer to Figure 3) translocation mutation EGFR ex20ins skipping mutation mutation
(refer to Figure 4) {refer to Figure 5)
~ .
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Gmdellnes & recommendations — PD-L1

« PD-L1 IHC should be systematically determined in advanced NSCLC [I, A]

IASLC ATLAS OF PD-L1
IMMUNOHISTOCHEMISTRY
TESTING IN LUNG CANCER
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MING SOUND TSAO, MD, FRCPC
KEITH M. KERR, MB CHB, FRCPATH, FRCPE
SANJA DACIC, MD, PHD

YASUSHI YATABE, MD, PHD
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PD-L1 expression

IHC to identify PD-L1
expression at the
appropriate level and on the
appropriate cell
population(s) as determined
by the intended drug and
line of therapy. Only specific
trial assays are validated.
Internal and external quality
assurance are essential

To enrich for those
patients more likely to
benefit from anti-PD-1

anti-PD-L1 therapy. For
pembrolizumab, testing is
a companion diagnostic for

nivolumab and

atezolizumab, testing is

complementary

l, A

or

REVIEW ARTICLE

ESMO guidelines 2019

PD-L1 Testing for Lung Cancer in 2019: Perspective
From the IASLC Pathology Committee

JTO 2019

testing for PDL1 is now recommended
for advanced-stage non-neuroendocrine carcinomas

Litomysl 2025
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Never ending story

Variable ctDNA miRNA bTMB Immunological
‘ [91-93] [94-96] [54,81,97,98] Markers [20,99,100]
Tv f Bi k Genetic (circulating Genetic (non-coding Genetic (mutational Protein (immune
ype ot blomarker DNA) RNA) burden) proteins)
Detection Method NGS, digital PCR Real-time PCR, NGS, digital PCR THC, flow cytometry
microarrays
Clinical Utility Diagnosis, prognosis, Prognosis, monitoring ~ Prognostic, predictive Diagnostic, predictive

monitoring

Prognostic and
Predictive Aspects

High sensitivity for
early detection

Correlates with
immunotherapy
response

Predicts response to
specific
immunotherapies

Expression correlated
with survival and
response

Variability Factors

Influenced by tumor
burden, detection
techniques

Influenced by sample
conditions

Requires
standardization in
measurement

Sensitive to detection
methods and immune
status

Advantages

Non-invasive, high
sensitivity

Non-invasive, easily
quantifiable

Information on tumor
heterogeneity

Directly related to
mechanisms of action
of therapies

Limitations

Cost, need for
sequencing

Inter- and
intra-individual
variability

Influenced by technical
and biological factors

Requires validation for
specific interpretation

Cost-Effectiveness

Moderate-high

Low-moderate

High due to sequencing
technologies

Moderate, depends on
the marker and method

Usage
Recommendations

Widely recommended
in clinical guidelines

In research, some
clinical applications

Recommended in
specific contexts

Emerging use,
supported by recent
studies

Recent Innovations

Advances in digital
PCR technology

New miRNAs
associated with NSCLC

Improvements in
accuracy and cost
of NGS

New predictive
markers of response to
PD-1/PD-L1

Restrepo JC. Cancers 2024

Litomysl 2025
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