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portfollo in GE cancers
HER2 @Y | scc BHEE

PD-L1
MMR/MSI
CLDN18.2

WHEN? in case of locally advanced unresectable or metastatic disease (?)

WHERE? n samples of the primary lesion, usually (neoadjuvant therapies)

WHAT? PD-L1: CPS and TAP for adenok: CPS, TAP and TPS for SCC
HOW? In case of prioritization: HER2 > PD-L1 > MMR/MS| > CLD18.2

SvrcekM, et ali Lancet Oncol 20&hitard,et ali ESMO Open 208hermannoW et ali ESMO Open 2025
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Recent advances in perioperative therapy for GC'-3

MATTERHORN KEYNOTE-585
(v') Positive study (-) Negative study

7% e NEW ENGLAND
“2) JOURNAL of MEDICINE

CURRENTISSUE v SPECIALTIES v TOPICS v

EOITORIAL

f Xin B W

/7% ™ NEW ENGLAND i T . . . .
%) Jor , : Ty oSy Toncs v e U1 The Loncet Oncology ¥X New Perioperative Strategy in Gastric Cancer
./ JOURNAL ¢f MEDICINE i o A e
Author: Kohei Shitara, M.D. @  Author Info & Affiliations
ORICINAL ARTICLE f X nBW A ot 2ds e s
o 3 3 3 § - ) Published july 16, 2025 | N Engl | Med 2025;393:302-303 | DOI: 10.1056/NE|Me2507207 | YOL. 393 NO. 3
Perioperative Durvalumab in Gastric and Neoadjuvant and adjuvant pembrolizumab —_— - - — -
G h | ion C plus chemotherapy in locally advanced
astroesophageal Junction Cancer gastric or gastro-oesophageal cancer
W Yelena Y. jaergian, MO, Saf .r-';:m\'sn-p MD. /»\;: Wainberg, MO, Ke u M.D., Ph.D., Daniela (KEYNOTE-585): an interim analysis of the Global Collaboration
e e NN R RSTTo multicentre, double-blind, randomised )
Published 1, 2025 | N Eng! | Med 230 | DOI: 10, YOL 393NO.3 phase 3 Study Addlng targeted' therapy
Shod Juna, WIS I N ) I I - (HER2, claudin 18.2,
still not cured PabRap)
Neoantigen vaccination
Escalation if ctDNA positive
or without pCR

Cured by addition

Nonoperative management
of immunotherapy

Identification of biomarkers

Adjuvant contribution

De-escalation if ctDNA
negative with pCR

(. Since the predictive role of PD-L1 is in question, N
what could replace it?

Cured by addition
of chemotherapy

Percentage of Patients

Adjuvant contribution
De-escalation if ctDNA
negative with pCR

* |dentification of novel / other biomarkers
(especially MMR)? Cured by surgery alone

\.» Role of liquid biopsy in MRD evaluation? J
Months since Randomization

1.Shitar&.NEngll Med 2025. Zanjigialy,et alNEngl Med 2025. Shitard,et al Lancet Oncol 2024.
I
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GE biomarkers: today it is still a IHC story
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Caputo At ali PathoResPrac2025
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CLDN18.2 is confined to tight junctions in healthy tissue

Claudin proteins
A Comprise a family of at least 27 transmembrant prote

A Consist of 4 transmembrane helix domains
and 2 extracellular |IGops

A Form major structural components of tight Junctions

A Play a critical role in maintenance of cell polarity and i
selective paracellular permeability

A Are apressethroughout the body and display tissue sp

expression pattetas

ns

Normal cell

Figure adapted frdsukita S, et a. Trends Biochem Séi. 2019 /

Gastric epithelium

CLDN18.2

1. Mineta K, et REBS Leff011; 2. Sahin U, et al. &lia.Cancer R2608; 3. Otani T, efTabnds Cell BidD20; 4. Hewitt KJ, eBMC Canc&006; 5Tsukitss, et alTrends Biochem.&19.
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Two Isoforms of CLDN18 Exist: CLDN18.1 and CLDN

A The CLDN18 gene has 2 alternative firsEekdandE 1.3, leading to splice variants
encoding 2 protein isofér@isDN18.andCLDN1812

A CLDN18.andCLDN18.&hare a high degree of honfpkogy differ by 8 of the 51 amino acids
in the first extracellular domain, with identical sequences of the second extracellular loops

CLDN18.1vs 18.2
/ CLDN1&ene \

W e e T

Resultingproteinisoforms

CLDN18 2RNA

E2 E3 E4

E12
\_ &Y,

CLDN18.MRNA C'(-BL\'}? -1 protein CLDN18.i5 the dominant isoform
E2 E3 E4 E5 — in normal and malignant lung%fssue
EC1

CLDN18.2 protein

—&'Q

CLDN18. the dominant isoform
in normal gastric tissue and is often

retained in malignant transforfiation
Figure adapted from Sahin U @lireCan Re2008.

1. Sahin U, et &lin Can Re2008; 2. Saito T, et al. ESMO World Congress on Gastrointestinal Cancer 202 1M NiethiBligba@1.
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CLDN18.2 IS a Gas{ﬂpecific CLDN18 Isoform
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malignant transform:

In healthytissue
CLDN18.13 confined

Stomach

Gastricepithelium

CLDN18.2

JHEyL
uf

A Innormagastrienucosa;LDN 18 Bty picallpuriedvithin
tighjunctioris?

A Asacomponemftighjunctionslaudinareinvolveihthe
regulatioof permeability,
barriefunctiorgndpolaritpfepithelidayerg*

Duringmalignant transformation
CLDN18.Becomeexposed

Gastricepithelium

x A A

b

'!’_r" & wl

A CLDN18Rofterretaineduring
malignant transformation

A Duringhisstagetheperturbationsthe
gastrienucosaellpolaritgndstructual bssmayresulin
CLDN 18 2ecominmoreexposedndthusaccessibls
antibodiés>6

During netastatiqorogression
CLDN18.2 expression and
exposure is maintained

Stomach and metastatic tumors

"‘!

A CLDN18mayalsdbeexpressed
inlympmodemetastasexfgasti@adenocarcinoma
aswellasother
distantmetastatisite$> 78

1. Sahin U, et @lin Can Re2008; 2. Sahin U, eEal. J Cance2018; 3. Turner JR eBamin Cell Dev B&fl14; 40taniT, et alTrend<elBiol 20205. Rohde C, etdin] Clin Oncl019; 6.
Tireci O, et &inn Onc@019; 7. Pellino A, ed &ers Meal021; 8. Coati |, etBal.J Canc&019.
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The sample The methods of Staining
analysis interpretation




i Are the samples all the same?
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i pp.L1 staining artifacts due to poor fixation

Cytoplasmic staining

\ /

false-negative staining, edge effect and non-specific cytoplasmic staining

deposition §#

AngerilV,et ali Pathologic2023
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s Impact of cold ischemia time on the quality eflPimmunostaining

The sample

Control (<30 min) 1 hour 3 hours 6 hours 12 hours 24 hours

Barbera Ast al- Appl Immunohistochem Mol Morphol 2023
I
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] Longterm storage impact on 2 immunoreactivity

The sample

Grillo Fet ali Hstiocher@ellBiol2015
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testing in GE cancers

B B1+B2

A1+A2+A3

Biopsies ~70% Surgery ~30%

 Multiple biopsies are recommended for accurate diagnosis of PD-L1
expression in GC?

@ Tissue-related influence on biomarker Not all biopsies are adequate for molecular testing!

The sample

* In GEA, PD-L1 expression and TMB exhibit marked spatial and temporal
heterogeneity, which should be considered when:?

—  Obtaining tumour samples for molecular testing

—  Deciding whether PD-1 inhibitor therapy is appropriate

1.Parentd®,et al Expert ReMolDiagr2023; 2. Yamashitaekal Br J Cancer 2019Z80ou Kkt al Clin Cancé&es2020
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i Gastric cancer as a heterogeneous disease

The sample

AITIC

Istologia Citologi:

GEJ
adenok

Businell®,et ali UpdateSurg2023
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il Gastric cancer as a heterogen_eo_us dISGa‘

The sample

Forbiopsysamplesromprimarytumorat least6 tissuefragmentshouldoe evaluatedf fewer
fragmentareavailablagstingfallavailabléssuespecimensfthetumoshouldeperformed

Fassan Met ali ModPatho2024
I




B lc Can PD-LI expression evaluated by biopsy sample accurately
oreeerieeam reflect its expression in the whole tumour in gastric cancer? @.
BRIEF COMMUNICATION
Cellular and Molecular Biology Kohei Yamashita', Masaaki Iwatsuki'?, Kazuto Harada'?, Yuki Koga', Yuki Kiyozumi', Kojiro Eto’, Yukiharu Hiyoshi',
Takatsugu Ishimoto', Shiro lwagami', Yoshifumi Baba', Yuji Miyamoto', Naoya Yoshida', Yoshihiro Komohara®, Jaffer A. Ajani® and UG
2020 Hideo Baba'
1
1
0.9
sos| _* .o . A The numbers of PBpositive patients determined by
g 07 Em . biopsy and resected samples were 89 &4l @35
£ os 8 0s (70.%), respectively
L Zos A The accordance rate was/§440.31)
0.4 0.4 . -
os o A Single biopsy showed a lower accordance rate comp
r_N=143: wfuz] If.".l'3415-? w:wj 1"1;::53] %T%z €$%§ with mUIt|ple biOpSieS
The number of b fragment (N=43) (N=148) . .
7 ety feemen A Our study revealed #iagle biopsy cannot fully
@) (6NEN  40%) reflect PB.1 expression in the whaolenourin GC
ooy
=3 W Tua positive . . .
mesese Multiple biopsies are recommeny
B False positive . .
. S for accurate diagnosis of fPID
icpsairs = =
expression in GC
N=E4 N=38 N=9% N=37
143%) [26%) (6%)  {25%)




The sample

PDL1 (22C3

GEJ adenocarcinoma
MMRd




Invasiorfront

¥
$ L. §

|



Endoscopyiopsies ©
are superficiab! @

o



@ Ulcerategbart Central part of
of thetumor ; 8 thetumor
5 xi\. et
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¢ © ._,e.
; b 2 |
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ﬂﬂﬂ PDL1: spatial and temporal heterogeneit

PDL1 expression and TMB

exhibit marked spatial and
33“3” ) s&=im™  temporal heterogeneity in GEZ

This heterogeneity should be

considered when obtaining tun

samples for molecular testing
O PO posta 8822:8:1;:‘.; and when deciding whether IC
therapy is appropriate.

Zhou Kkt ali ClinCancer Res 2020
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Journal of Cancer Research and Clinical Oncology (2023) 149:16231-16238
https://doi.org/10.1007/500432-023-05180-5

Bl To rebiopsyor

LLLLLLLL

Standardized and quality- d predictive PD-L1 testi .
inthe upper gastrintestinal tact notto rebiopsy?

Gustavo B. Baretton’ - Florian Lordick? - The Interdisciplinary Expert Group : T. Gaiser® - R. Hofheinz* . D. Horst® -
S.Lorenzen®- M. Moehler” - C. Récken® - P. Schirmacher® - M. Stahl'® - P. Thuss-Patience" - K. Tiemann'2

Reliable recommendations as to whleio@spr biomarker retest should be
carried owannot currently be formulated uniforonythe basis of the
available evidence and require further studies.

According to the current data situation, the therapy decision cannot be nr
based on biomarker assessment alone, but requires an interdisciplinary
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llif Take home messages (1/3)

ﬁ Preanalyticalariablescaninterfergvithbiomarkegsvaluation \
A Gastricancersa (noleculajfeterogeneoudiseaske

A Moleculatharacterizatigperformeih mosof thecaseonbiopsymaterial
of theprimaryumor

A Anadequatéumberof biopsiesisrequiredor aradequatevaluatioof the
moleculdandscape

A Gastroesophagdsgbplasidsa nornvasive neoplasia ahds maybe

K characterizdnybiomarkermlterations /




The methods of
analysis
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. The heterogeneous BID clones portfolio

PD1 inhibitors PDL1 inhibitors
Lead asset | Pembrolizumg Nivolumab | Tislelizumalp Durvalumaly Atezolizumg Avelumab
Diagnostic Dako Dako Ventana Ventana Ventana Dako
partner
Clones 22C3 288 SP263 SP263 | SP142/SP2¢ 7310
Maghmes Link 48 Link 48 BenchMark BenchMark BenchMark Link 48
utilised series series series
Compartment ™ ™ TM/IC TM/IC TC/IC TC
Scoring TPS/CPS | TPS/TC/CP$ TC/TAP TC/ICP/IC TC/IC TC

CPS, combined positive score; IC, immune tehd@@ssociated immune cellPyogrammed cell death proteinLt;, PBogrammed cell death ligand 1; TAP, tumour ayealoditiviour
cell; TM, tumour microenvironment; TPS, tumour proportion score.
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Modem Pathology ',SQ'
/d 0.1038/541379-019-0372-2 ™~

= Are all the clones the sam

Mapping the binding sites of antibodies utilized in programmed cell

death ligand-1 predictive immunohistochemical assays for use with
i The methods of ~ -
NThe different AL

immuno-oncology therapies
analysis

Christopher J. Stubbs® - Edmond Wong? - Liam Hutchinson®

Nicola L. Lawson' - Carly I. Dix? - Paul W. Scorer’ - . .
Eileen J. McCall® - Marianne Schimpl® - Emma DeVries? - Jill Walker® « Gareth H. Williams” - James Hunt? « . . f h

- N-terminal
\ domain /
PD-1 domain
_ Extracellular
28-8
C2 domain

22C3

00000C0OC

E1L3N —~— Ty | Cytoplasmic
SP263 '

SP142 _
C-terminal
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AN
MODERN PATHOLOGY X USCAP: ‘

The methods of

Joumal homepage: https://modernpathology.org/ st
analysis

Research Article

Impact of Decalcification, Cold Ischemia, and Deglycosylation on
Performance of Programmed Cell Death Ligand-1 Antibodies With
Different Binding Epitopes: Comparison of 7 Clones

Nicola L. Lawson™™", Paul W. Scorer?, Gareth H. Williams®, Michel E. Vandenberghe®,
Marianne ]. Ratcliffe?, Craig Barker®

A Under suboptimal decalcification or fixation conditions, th 24Hourdelay o

performance of internal domain antibodies is less detrime
affected than that of external domain antibodies.

A The binding sites of external domain antibodies are susc

deglycosylatiamd conformational structural changes, lead
IHC staining reduction or loss.

A Doalltissudypedoseantigeniciiyp thesameway?
A Aretonsilghesameasadenocarcinoma?
A Doneoplasticelldoseantigenicithesameasinflammator

cell®

SP263 SP142 22C3 28-8
No delayto | . ':i% & RS
fixation and 187+

hours in 10% -
NBF Es

e

fixation and 18:4
hours in 10% 3
NBF -

S S

No delay to
fixation and 3
hours in 10% [+ &

NBF
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. PDL1: different antlbodles with similar diagnostic performance
graton e ot IR 507

1004 o SP263:TAP —» 22C3:CPS -—o- 28-8:CPs  [* 100 40 =

30

20 =

 SP263v288
ICC 0.70 (95% Cl, 0.58 to 0.79)
10 =

CPS
(%) dVL

0=

......+ .

Difference to Average CPS

-10 4 8
g
-20 = e
@
Cases -30 - 8
AThese o0bser v-applicabon Bexislity pf the 1 t 28.9 ross .
different P-D1 assays and scoring algorithms to charactedze PD-L1 Assay

PDL1 expression in GC.oOo

KlempnevlJ,et ali JCOPrecOncoR024
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CLDN18 staining control tissue

e

Control tissue is gastric intestinal metapIaS|a , Which
demonstrates:!
1. Strong membranous staining in
normal gastric epithelial cells
2. Weak to moderate membranous staining
of epithelial cells in the areas of metaplasia
Absence of staining in lamina propria, lymphocytes,
smooth muscle, blood vessels and peripheral nerves

<
- *5
233% * %
et s -
et .
1 *
et n’
7N . .
VAT .
e o a
p @ s . .
A e
” 4
.
oo o7
" e
“an o
o -
s s
.
. o
l.é
A

Y. iet7,
R v

0.
4 I;‘x.,




CLDN18: in theearchof astainingcontrol

AngerilV et ali
PathoResPrac2024

Atrophicgastritis
asCLDN18
control




4314Ais not
Isoformspecifid

-
e

-

Lungis CLDN18.1 positive!

5. Fassan Mgt ali
ModPatho2024
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aaaaaaaa

/APDLlshouId)etestedNith22C3, 28 or SP268Iones(avoid\
the use adthercloneshuchasthe SP142 one)

ACLDN18.expressiois currentlgvaluatedith th&d314Aclone
(noisofornspecific

ANeedorring trialexperienceforvalidationf new IHElones

\_AUse appropriategative/positive controls %




Staining
interpretation
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SHORT COMMUNICATION

Nationwide survey on HER2 and PD-L1 testing practices in gastric

cancer across Japan

Hiroyuki Abe'? - Takeshi Kuwata'** - Ryoji Kushima'# - Tetsuo Ushiku'-

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Proportion of PD-L1 CPS

mCPS>5 m1sCPS <5 OCPS <1

Check for
uuuuuuu
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2,533 cases

Cases Observed
Expected

CPS <1 480cases 19% 1525%
CPS 5 855 cases 34% 20%
CPS O 5 47%, 1®B c a s

155 Institutions

proportionsf each score in each institution using
100% stacked bar charts
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s PDL1 expression and scoring methods
itrolain ‘.

L @® e & ® o
L@ amt + Q8
el el Wl

ci Istologia Citologia

O PDL1 staining cells

@ Tumor cells CPS TPS TAP
®) Lymphocytes or macrophages Combined positive Score

Tumor Proportion Score
& O immune cells The number of 2D+ve
= Cells being counted
O Tumor area

Tumor Area Positivity
The percentage (%) of viable Ratio of the area occupied by
cancer cells, lymphocytes, aoancer cells in a tissue sampleBL1+ve tumor cells and

macrophages divided by thethat have partial or complete immune cells to the total
® Considered area number of viable cancer cellmmembrane staining tumor area
and multiplied by 100

KlempneilJ,et ali JCOPrecOncol 2024ngerilV,et ali Pathologica023Mastracdi,et ali Pathologicz022
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Tumor Area Positivity (TAP)

PDL1: main differences in scoring systems

Combined Positive Score (CF

Include PDIi positive tumor cells and
alltumotassociated immune cells

Include P positive tumor cells,
lymphocytes, and macroph&yeside
plasma cells and granulocytes

10xrule 20xrule
5min 30min
NThe percentage Cellcounting
c el Ss) over bl ue

KlempnelJ,et ali JCOPrecOncol 2024; Liuet ali DiagriPatho2023
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CLDN18.2 prevalence and sample characteristics in gastric/GEJ adenocarci

IHC scoring for CLDN18 in gastric/GEJ adenocarcinoma

(membrane staining of tumour célls) é )
;-"c«‘ A TR % ST CLDN18.2 positivity is defin@d7o$ % o f tdemostiating|c e
I 13 RV T B, At ) $905a ate ..
S P O AR R O X el g Y . moderatg2+)to strong(3+)membranous CLDN18 st&ining
O RN ‘0:40: SO SPHY W s".’*'.: No Sta|n|ng
) o;‘: ',g'..o,a CNEIR A RN L ! N )
LR A CC AN A X RO R 2
AT APt 30 0 T CLDN18.2 expression at any detectable  CLDN18.2+
R PE S i e I amount tumourg3
YR TNy BN ,J'/l; 'o_': ..
I+ TN RN e 8 > Weak staining

~38%

2 #| Strong staining Proportion of patients in
R b Phase Il trial

1. Sahin U, et Ahn Onc@021; 2. Shitara K, et al. Poster presentation at ASCO 2023. Poster 4035; 3.Ghstaia®a etz 4.
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