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Aktivacia T-bunkami sprostredkovanej imunitne;j
odpovede s pouzitim anti-PD-1 alebo anti-PD-L1

Inhibicia T—bunkove.j odp.(.)vede a Unik pred imunitnymi monoklondlnych protilatok (tzv. inhibitorov imunitnych
bunkami po vdzbe PD-1 na PD-L1 kontrolnych bodov) na prevenciu viazby PD-1 na PD-L1
T-cell T-cell
receptor receptor
. Antigen Antigen
T-cell Tumor T-call Tumor
OFF cell ON cell
Anti-PD-1
B o« 1_
PD-1 PD-1
L | PD-L1
Anti-PD-L1

Inhibicia Aktivacia

Inhibicia imunitnej odpovede Aktivovana anti-tumorova
veduca k rastu tumoru imunitna odpoved

Upravené podla: https://www.jons-online.com/special-issues-and-supplements?view=article&artid=1962:rationale-for-pd-l1-expression-as-a-biomarker-in-immuno-oncology
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Che_ Diagnostika

Terapia Pembrolizumab (MSD) | Nivolumab (BMS) Atezolizumab Durvalumab (A2)
(Roche/Genentech)
Ciel PD-L1 PD-L1 PD-L1 PD-L1
Klon DAKO 22C3 DAKO 28-8 ROCHE SP142 ROCHE SP263
Expresia NSCLC - NB NSCLC— NB NSCLC — NB/IB NSCLC— NB
UBC — NB/IB UBC-1IB
Kritéria pozitivity NB>1%alebo>250% NB2> 1% expresie NB:>1%,>5 % alebo =50 NB > 25 % expresie
expresie %

IB:>1%,>5 % alebo>10%



Gl Diagnostika — zjednodusenie

Terapia Pembrolizumab (MSD) Atezolizumab
Nivolumab (BMS) Durvalumab (Roche/Genentech)
(AZ)

Ciel PD-L1 PD-L1
Detekcia DAKO 22C3 ROCHE SP142
DAKO 28-8
ROCHE SP263
Expresia NSCLC — NB NSCLC — NB/IB
UBC — NB/IB UBC—-1B
Kritéria pozitivity Variabilny cut-off 2 1 % alebo > NB:>1%, 25 % alebo 250 %

50 % expresie podla terapie IB:21%,2>5 % alebo>10%



Chsizt. Diagnostika — sucasny stav v MBC

Terapia Pembrolizumab (MSD) Nivolumab (BMS) Durvalumab (AZ) Atezolizumab

(Roche/Genentech)
Ciel PD-L1 PD-L1
Detekcia DAKO 22C3 ROCHE SP142
Hist. dg. NSCLC UC, GEJ a TNBC Karcindm krcka maternice HNSCC TNBC
Kritérid TPS>1 %, CPS viac ako 10 CPS viac ako 1 TPS>50% a IC viac ako 1 %
pozitivity resp.>50 % CPS viac ako 1

Pozn.:

TPS - je vyjadrené ako percento viabilnych nadorovych buniek, ktoré vykazuju ¢iasto¢né alebo kompletné membranové farbenie akejkolvek
intenzity.

CPS - je vyjadrené ako pocet buniek exprimujucich PD-L1 protein (nadorové bunky, lymfocyty, makrofagy) delené celkovym poctom viabilnych
nadorovych buniek, vynasobené 100

IC — urcenie percenta plochy nddoru, ktoré je infiltrované PD-L1 pozitivnymi zapalovymi, t.j. imunitnymi bunkami, ¢o st imunitné bunky pritomné
v intratumoralnej a prilahlej peritumoralnej strdme, ktoré zahfiaju lymfocyty, makrofagy a bunky s dendrickou alebo retikularnou morfolégiou.



Chsizt. Diagnostika — sucasny stav v MBC

Terapia Pembrolizumab (MSD) Nivolumab (BMS) Durvalumab (AZ) Atezolizumab

(Roche/Genentech)
Ciel PD-L1 PD-L1
Detekcia DAKO 22C3 ROCHE SP142
Hist. dg. NSCLC UC, GEJ a TNBC Karcindm krcka maternice HNSCC TNBC
Kritérid TPS>1 %, CPS viac ako 10 CPS viac ako 1 TPS>50% a IC viac ako 1 %
pozitivity resp.>50 % CPS viac ako 1

TNBC — pouzitie protilatky na zaklade informacie od onkoldga ohladne zvazovanej terapie

Pozn.: Iné hist. dg. nevysetrujeme z dévodu nesplnenie indikacnych kritérii (melandm, klasicky Hodgkinov lymfém,
karcindm z renalnych buniek, endometridlny karcindm), kolorektalny karcindm (nutné vysetrenie MSI, nie PDL1)



Martinské
Biogfllcké
en Im, s.r.o.

IHC analyza expresie PD-L1 proteinu

Monoklonalna protilatka anti-PD-L1, klon 22C3 (DAKO/Agilent)

platforma Omnis (DAKO)

TPS cut off: negativny (0 - < 1 %), nizko/stredne pozitivny (1 - 49 %), vysoko pozitivny (= 50 %)

PD-L1 negativny PD-L1 pozitivny (1 —49 %) PD-L1 pozitivny (= 50 %)



Gt Vnutorna kontrola na skle
klon 22C3 (Dako/Agilent)

placenta
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IHC analyza expresie PD-L1 proteinu
Mala biopsia negat. vz. velka biopsia pozit.

PD-L1 P =50 %




IHC analyza expresie PD-L1 proteinu
2 malé biopsie s rozdielnou expresiou PD-L1

PD-L1P1-49%

PD-L1 P =50 %
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Nemalobunkovy karciném pliic (NSCLC)
Sticasné moznosti testovania expresie PD-L1
v biopticky vySetrovanom tkanive NSCLC

| Lukas Plank

Ustav patologickej anatdmie Jesseniovej lekarskej fakulty Univerzity Komenského

a Univerzitne] nemocnice v Martine

Sihrn:

Prezentované prica predstavuje struénl sumarizacu moz-
nosti a limitov vySetrenia imunchistochemickej expresie
proteingw PD-1/PD-11 v biopticky vySetrovanom tkanive
NSCLC ako potencidlneho biomarkera terapeutickej odpo-
vede cielene] anti-PD-1/anti-PD-L1 liecby pacientov s tymto
karcindmom. Diskutuje aj o vizname aplikicie jednotlivich
diagnostickych eseji, o potrebe dodrZiavania validovanych
technologickych postupov pre tieto vySetrenia a struéne
uvddza aj potencidl rozvoja novych kemplexnejiich diag-
nostickych aj molekulovo-genetickych analyz, kroré pred-
stavuji moderné biomarkery ofakivané v klinickej praxi
v blizkej buddienosti.

Kifové slovd: NSCLC, PD-L 3 BD-L, 1 infiibitory strd2nypch
bodov imunity, delend inhibifng Heacba

Summary:

The presented paper represents a concise review focused on
possibilities and limitations of the immunohistochemical
analyses of PD-1/PD-L1 protein expression in the bioptically
examined specimens, which represent a potential biomar-
ker of a therapeutical response of the anti-PD-1/anti-PD-L1
targeted inhibitory treatment of NSCLC patients. The re-
view briefly covers also questions related to the importan-
ce of different companion and eomplementary diagnostic
aszays, to the principles of already validated and certified
methods and technologies, as well as comments on the re-
cent developments of more complex diagnostic analyses
including the molecular-genetical ones representing new
promising biomarkers for the next clinical practice.

Key wonds; NSCLC, PD-1 and PD-L1, immune checkpoint
inhibicors, targeted inhibitory therapy

tvod

Identifikicia stromilnej zdpalove] reakrie, ktora je lo-
kdlnym prejavom protinadorove] imunity postihnutého
pacienta —  hosritela” nadory -, fe tradifnou sifastou
analyzy biopticky vyietravanéhs tkaniva mnohyeh zhub-
nych nadorovich ocharenl. Doteraz viak okrem pripadné.
ho diagnostického (napr. tzv. lymicepitelovy karcindm),
prognostického (napr. prognostickd stratifikacia pacien-
tov s malignym melandmom) & stadiovacieho viznamu
tejto identifikicie {pajnoviie vivo] @y, imunimého (i)
THM skirel) bola vipovedns hodnota analyzy mikropros-
tredia nddoru a protizapalove] reakcie relativne limitova-
na_ V poslednych rokoch viak dodlo k prudkému narastu
informacii o vyzname hibéieho poznania mikroprostredia
nadoru, o vyzname v thanive nadoru blizdie identiffie-
vatelne| protinddarove] zapalove] reakeie, o schopnoe
tiach nadorovich buniek adaptoval sa na tirs realciy,
a mefunkfnit tak profinddorovi obranu hostitels, ako
aj o moinosti odblokovania tejro adapracie tzv, cielenou
imunoterapion nadoroy vratane pacientov s NSCLC, V re-
centnef aj domace] odbornej literariire st k dispozicid pre-
hladné clinky, ktoré nito problematiio detailne vysvetlu-
ji z tearetického pohfadu af z hladicka |e] potencidlneho
vyufitia pre klinickl prax 2

V snahe prispiet k vysvetleniu niektorjch otézok o moZnej
predikeii terapeutickej odpovede pacientov & NSCLC na cie-
lentt inhibifnd anti-PD-1/PD-L1 liedbu sme sa v tu predlo-
Zenom texte pokisili vysvetlit moZnosti, limity a nastrahy
testovania jedného z tzv. striZnyeh bodov imunitnej (proti-
nadorovef) odpovede ~ stava PD-L1 v tkanivovych vzorkich
biopticky vyietrovaného NSCLC — a upozornit na zloZitesti
uvedeného vyletrenia a interpreticie ziskanych vysledkoy,
a to podla jednotlivich nasledujicich ckruhov problé

“_D‘S&"“."gﬂ ROCHIED | GISL01 | SEFTEMEER 3016
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Sihrn:

Prezentované prica predstavuje struénl sumarizacu moz-
nosti a limitov vyetrenia imunchistochemickej expresie
proteingy PD-1/PD-L1 v biopticky vyietrovanom tkanive
MSCLC ako potenciilneho biomarkera terapeuticke] odpo-
vede cielenej anti-FD-1/anti-PD-L1 liefby pacientov s tymto
karcindmom. Diskutuje aj o vyzname aplikicie jednotlivich
diagnostickych eseji, o potrebe dodrZiavania validovanych
technologickych postupov pre tieto vySetrenia a strufne
uvadza aj potenciil rozvoja novych kemplexnejiich diag-
nostickych aj melekulovo-genetickych analyz, kroré pred-
stavuji moderné biomarkery ofakivané v klinickej praxi
v blizkej buddcnosti.
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Kiliifowé slovd: NSCLC, PD-La FDAL T

baday clelend inhibifndg Hecba

Summary:

The presented paper represents a concise review focused on
possibilities and limitations of the immunohistochemical
analyses of PD-1/PD-L1 protein expression in the bioptically
examined specimens, which represent a potential biomar-
ker of a therapeutical response of the anti-PD-1/anti-PD-L1
targeted inhibitory treatment of NSCLC patients. The re-
view briefly covers also questions related to the importan-
ce of different companion and complementary diagnostic
assays, to the principles of almady validated and certified
methods and technologies, as well as comments on the re-
cent developments of more complex diagnostic analyses
including the molecular-genetical ones representing new
promising biomarkers for the next clinical practice.

Key words:

mimune checkpolint
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V snahe prispiet k vysvetieniu niektorych otazok o moZnej
predikeii terapeuticke] odpovede pacientov s NSCLC na eie-
lentt inhibifnd anti-PD-1/PD-L1 liedbu sme sa v tu predlo-
Zenom texte pokusili vysvetlit moZnosti, limity a nastrahy
‘testovania jedného z tzv. striZnych bodov imunitnej (proti-
nadorove]) odpovede = stava PD-L1 v tkanivovych vzorkich
‘biopticky vyietrovaného NSCLC — a upozornit na zloZitesti
uvedeného vySetrenia a interpretcie ziskanych vysledkoy,
a 1o podla jednotlivich nasledujicich okruhov problémov.
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Klinicko-patologicka analyza dokazu ligandy
proteinu 1 programovanej smrti v nadorovych
bunkach 325 pacientov s nemalobunkovym karcindmom
pluc: Prediktivny a potencidlny prognosticky vyznam

Anna FarkaSova', Vladimir Tanco#?, Zuzana Kviatkovska', Zdenko Hutka'?, Jozef Migak?, Karla Scheerova’,
Peter Szépe"?, Lukas Plank'?

" Martinské bioptické centrum, s.r.o. v Martine
? stav patologickej anatomie Jesseniovef lekdrskej fakulty Univerzity Komenského a Univerzitnej nemocnice v Martine

SUHRN

Uvod: Wizhfadom k lietbe inhibitormi imunitnyich straénych bodov, ktord zlepéuje progndzu pacientov s pokrodilym nemalobunkovym karcindmom pitic zadina
stlpaf vyznam imunohistochemicke] analyzy na dakaz proteinoveého receptora programovanej smrti a jeho figanda, tzv. PD-L1 proteinu.

Materidl a metodika: V nadsj praci prezentujeme vysledky analjzy imunchistochemickej expresie proteinu PD-L1 s poufitim klonu 22C3 (na imunostaineri
DAKD Link 48) na nadorovych bunkach biopsii 325 pacientov s plicnym karcindmom. Hodnotenie expresie pomocou tzv. TPS skare umaénilo roadelit subor na
negativne pripady (fiadna pozitivita alebo menej aka 1 % pozitivinych buniek nddoru) verzus pozitivne, a to v kategdriach 149 %, 10-49 % a = 50 % nadoravych
buniek.

Vysledky: Pri parovnani klinicko-patologickych charakteristik podla stupfa expresie sme zistili po i pozitiviu iU u pacientov s adenokarcingd-
mom (47,4 % pripadov] a so skvamoceluldrnym karcinomaom (44,4 %), pricom expresia sa nelifila v zdvislosti od velkosti vzorky pri deleni na tzv. malé verzus
velké biopsie. U pacientov s adenokarcindmom sme pozorovali rozdiely expresie PD-L1 proteinu v podskupinach podla predominantného histopatologického
typu. ¥ pripadoch s prevahou lepidickéha rastu sa pozitivna expresia vyskytla v 18.8 % pripadov, pri prevahe acinameho a papilameho rastu v 40,8 % a pri
prevahe mikropapilimeho a solidneho rastu a2 v 74,1 %6 pripadov. Rohovatejice skvamoceluladme karcinamy boli pozitivie v 38,5 % a nerohovatejiice v 53.8 %
pripadov. Naj¢astejsia pozitivita vysokého stupna bola pozorovana v podskupine pacientov so sarkomatoidnym karcindmom,

Diskusia a zdver: Imunohistochemnicky verifikovana expresia PD-L1 proteinu sa stala akceptovanym prediktiviym biomarkerom pre imunoterapiu pacientov
s NSCLC. Naznacens rozdiely expresie podia jednotlivych podtypov NSCLC vyZaduju venfikaciu vo vacsich siboroch v korelacii s klinickymi paramatarmi ocho-
renia v zmysle overenia jej pouZitelnosti aj ako potenciaineho negativneho prognostického faktora.

Klicova slova: iganda proteinu 1 programavanej smrti — nemalobunkovy karcinom plic - imunoterapia — prognosticky ukazovatel

Clinicopathological analysis of rammed death-ligand 1 testing in tumor cells
of 325 patients with non-small cell lung cancer: Its predictive and potential prognostic value

SUMMARY

Introduction: Recent studies on check-point inhibitor therapy, which seems to improve the prognaosis of patients with advanced non-small cell lung carcinoma
increase the importance of immunohistochemical analyses of the programmed-death receptor and of its ligand, PD-L1 protein.

Material and methods: In our study we present results of PD-L1 immunochistochemical tumor cell expression in a series of 325 lung cardnoma patients biopsies,
using the clone 22C3 (and DAKO Link 48 immunostaines). Evaluation of the expression using tissue proportion scoring system allowed to distinguish negative
cases (gither 0 % or < 1 % of positive tumor cells) versus positive cases in the categories 1-9 %, 10-49 % and = 50 % of positive tumor cells.

Results: In association to histopathologic parameters we observed similar rates of positive expression in patients with adenocarcinoma types (47,8 % of all tha
cases) as well as with squamous cell carcinomas (44,4 %6). Within these histological categories, the rates of positivity were similar also in patients with small
versus large (resectional) biopsies. In the biopsies of patients with adenocarcinoma we identified differences in the PD-L1 protein expression associated with
its histological subtype. In the cases with predominant lepidic pattern the PD-LT paositivity was present in 18,8 %, with predominant acinar or papillary pattern
in 40,8 % and in cases with predominant solid or micropapiflary component in 74,1 % of the cases resp. Keratinizing squamous cell carcinomas were pasitive in
38,5 % and non-keratinizing in 53,8 % of all the cases. The highest incidence of an extensive posivity was observed in sarcomatoid carcinoma type.
Discusion and condlusion: Immunohistachemically verified PD-L1 protein expression represents a broadly accepted predictive blomarker for immunotherapy
of NSCLC patients. The indicated differences of the expression among various NSCLE types and subtypes require to be verified in larger cohorts of patients in
relation with diinical parameters to demonstrate whether it could be plawsible to use the PD-L1 expression in a role of a negative prognostic parameter.

Keywords: programmed death-ligand 1 - non-small cell lung cancer - immunotherapy — prognostic marker
Cesk Patol 2018; 54(3): xoe-xx
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Hlavna téma

Imunohistochemicka expresia PD-L1 v biopticky
vysetrovanom tkanive: ako a preco vysetrovat?

Prof. MUDr. Lukis Plank, CSc.*
'Martinske biopticke centrum, s. r. o,, v Martine
“{stav patologicke| anatémie Jesseniove] lekdrske| fakulty Univerzity Komenského a Univerzitne| nemocnice v Martine

V praci sa uvadza z pohfadu patoldga doleZity prehlad Gdajov o vySetrovani a hodnoteni imunohistochemickej expresie proteinu PD-L1,
ktora sa v s(casnosti pouZiva ako prediktivne v§znamny biomarker na indikovanie anti-PD-1/anti-PD-L1 imunoterapie pacientov s rdz-
nymi zhubnymi nédorovy§mi ochoreniami. Komentuje sa prehlad certifikovanych diagnostickych imunohistochemickych eseji a pre ich
vysetrenie poZadovanych platforiem imunostainera, ako aj otazky moZnej aplikicie inych tzv. laboratérne vyvinutjch testov. Vysvetluje
sa hodnotenie expresie na nadorovych verzus imunitnych bunkdch, hodnotenie pomocou tkanivevého proporéného skdre, ake aj novimi
skorovacimi systémami vyvinutymi pre testy s esejou obsahujicou protilatku 22C3 - tzv. kombinované pozitivne skdre a melanomové skdre.
Sitasne autor v sdlade s medzindrodne akceptovanymi edpord€aniami upozorfiuje na potrebu dodrZania certifikovaného a validovaného
postupu testovania v klinickej praxi a potrebu spravnej interpretacie jeho visledkov pre onkologa podla prislusnej prahovej hodnoty.

Kliéové slovd: receptar PD-1, PD-L1 liganda, imunchistochemicka expresia, prediktivne testovanie, tkanivové proporéné skdre, kombinované
pozitivne skore, melandmové skare

Immunohistochemical expression of PD-L1 in biopsy specimen: how and why to examine?

The article describes, from the pathologist’s point of view, a summary of the data on examination and evaluation of the immunohisto-
chemical expression of PD-L1 protein, which recently became to be used as an accepted predictive biomarker for the anti-PD-1/anti-PD-L1
immunotherapy of patients with different malignancies. Further follows an overview of the CE-IVD diagnostic imunchistochemical assays
and the immunostainers required for the tests, as well as comment on limits of the application of other laboratory developed assays. The
author explains the significance of the PD-L1 expression on tumor versus immune cells, the evaluation of the expression using tissue
proportion score, as well as new scoring systems developed recently for assays with 22C3 - the combined positive and melanoma score.
Finally, the article in agreement with the internationally accepted regulations comments the appropriateness of the certified methods
of the PD-L1 testing for the real clinical practice and the correct interpretation of the results for the oncologist respecting the individual
cut-off positivity values.

Key words: PD-1 receptor, PD-L1 ligand, immunchistochemical expression, predictive tests, tissue proportion score, combined positive score,
melanoma score

Onkologia (Bratisl), 2018,13(6):400-406

T T NEWEILA

PUOVODNI
PRACE

1ligandy
adorovych

vym karcindmom
ticky vyznam

k?, Karla Scheerova’,
1ef nemocnice v Martine

odilym nemalobunkovym karcindmom plic zadina
ifiganda, tzv. PD-L1 proteinw.

u PO-L1 s pousitim kidnu 22C3 (na imunostaineri
pomocou tzv. TPS skdre umoznilo rozdelit subor na
v kategdriach 1-8 %, 10-49 % a = 50 % nadaoravych

i pozitivnu expresiu u pacientov s adenokarcind-
iti od velkasti vzorky pri deleni na tzv. malé verzus
inach podla predominantného histopatologického
ahe acindrmeho a papilarneho rastu v 40,8 % a pri
¥ boli pozitivne v 38,5 % a nerohovatejice v 53.8 %
nym karcindmom,

tiviym biomarkerom pre imunoterapiu pacientow
Sbaroch v korelaci s klinickymi paramatermi ocho-

wognosticky ukazovatel

in tumor cells
otential prognostic value

iznts with advanced non-small cell lung carcinoma
jand, PD-L1 protein.

in a series of 325 lung cardinoma patients biopsies,
ion scoring system allowed to distinguish negative
= 50 % of positive tumar cells.

jents with adenocancinoma types (47,8 % of all the
f positivity were similar also in patients with small
g5 in the PD-L1 protein expression associated with
1.8 %5, with predominant acinar or papillary pattern
tinizing squamous cell carcinomas were positive in
served in sarcomatoid carcinoma type.

iccepted predictive biomarker for immunotherapy
quire to be verified in larger cohorts of patients in
n a role of a negative prognostic parameter.

r

Cesk Patol 2018; 54(3): soc-xx



Martinské
Bioptické
ntrum, s.r.o.

Pre
no
pre
NS
Ve

dia
tec
uw,
no

vk

| Lukas Plank™*
'Ustav patologickej anatémie Jesseniovej lekarskej falulty Univerzity Komenského
a Univerzitnej nemocnice v Martine
*Martinské bioptické centrum, s.r.o.

Sithrn

Prehladny clanck, v ktorom sa uvadza strocna sumanzaca
sucasnych poznatkov o prediktivnych faktoroch - biomarke-
roch imunaterapie onkalogickych ochorent, zamerane| na in-
hibiciu straineho bodu imunity programovanej smrti PD-1
2 jeho ligandu, proteinu PD-L1. Medzi najdoleditejsie biomar st igen

kery patri: a} imunchistochemicka expresia proteinu PD-L1

na nadorovich, respektive imunitnjch bunkach hodnotens

pataldgom — bioptikom bud thanivovym proportngym, alebo

kombinovanym celkovym skore, b) imunogenicita nador ur- pove remelit i 1 ad. 3yl mmunoter
cena analyzou jeho genetického profiln vratane uréenda tre

mutaénej ndlode, ) parametre zapalovehn mikroprostredia

nadoru zohfadfiujice humordlne a bunkové faktory vratane

nador infiltrujicich CD&+ Tymfocytow = d) niektors iné fak-

tory, ako si vek, pohlavie, mikmwbiom a podobne. Samaostat-

ne sa wadza tworba nadorowypch imumogramen, v kiorch

sa komplexne a pritom synchrénne zhodnooufn visledky

amalyz viscerych mlevantngch biomarkerow Visledkom je

graficks rndzornenie preferovans] moedality imunoterapie

nadorovéhe ochorenta.

v pro ane|

Vyhlasenie:

PD-L1 (CD274) protein miZe byt exprimovany v roznych
solidnych aj hematologickych nadoroch a jeho pritomnost
vyjadruje schopnost nadors uniknif 2 iminne regulova-

Immumng-ancotherapy ROCHIK 1 {21 DECEMBER Mitd

w

v biopticky
jSetrovat?

I UHI'JETIIIFIE] nemacnice v Marting

munohistochemickej expresie proteinu PD-L1,
'D-1/anti-PD-L1 imunoterapie pacientov s roz-
tickych imunohistochemickych eseji a pre ich
tzv. laboratérne vyvinutych testov. Vysvetfuje
tkanivového proporcného skire, ako aj novymi
nbinované pozitivne skére a melandmové skdre.
‘ebu dodrZania certifikovaného a validovaného
inkoldga podla prislusnej prahovej hodnoty.

wanie, tkanivove proporéng skare, kombinované

+hy to examine?

imination and evaluation of the immunohisto-
wdictive biomarker for the anti-PD-1/anti-PD-L1
CE-IVD diagnostic imunohistochemical assays
tion of other laboratory developed assays. The
the evaluation of the expression using tissue
- the combined positive and melanoma score.
the appropriateness of the certified methods
Its for the oncologist respecting the individual

ssue proportion score, combined pasitive score,

PUOVODNI
PRACE

1ligandy
adorovych

vym karcindmom
ticky vyznam

k?, Karla Scheerova’,
1ef nemocnice v Martine

odilym nemalobunkovym karcindmom plic zadina
ifiganda, tzv. PD-L1 proteinw.

u PD-L1 5 pousitim klgnu 22C3 (na imunostaineri
pomocou tzv. TPS skdre umoznilo rozdelit subor na
v kategdridch 1-9%, 10-49 % a = 50 % nadoravych

il pozitivnu expresiu u pacientov s adenokarcing-
iti od velkasti vzorky pri deleni na tzv. malé verzus
inach podla predominantného histopatologického
ahe acindrmeho a papilarneho rastu v 40,8 % a pri
¥ boli pozitivne v 38,5 % a nerohovatejice v 53.8 %
nym karcindmom,

tiviym biomarkerom pre imunoterapiu pacientov
Sboaroch v korelaci s klinickymi paramatermi ocho-

wognosticky ukazovatel

in tumor cells
otential prognostic value

iznts with advanced non-small cell lung carcinoma
jand, PD-L1 protein.

in a series of 325 lung cardinoma patients biopsies,
ion scoring system allowed to distinguish negative
= 50 % of positive tumar cells.

jents with adenocancinoma types (47,8 % of all the
f positivity were similar also in patients with small
g5 in the PD-L1 protein expression associated with
1.8 %5, with predominant acinar or papillary pattern
tinizing squamous cell carcinomas were positive in
served in sarcomatoid carcinoma type.

iccepted predictive biomarker for immunotherapy
quire to be verified in larger cohorts of patients in
n a role of a negative prognostic parameter.

Cesk Patol 2018; 54(3): sox=sxx



Martinské
Bioptick
en

She CLANOK
um, s.r.o. -

Pre
no
pre
NS
Ve

dia
tec
v

no

vk

b

po

ERAEERE

PRACA

| Lukasg Plank™*
'Ustav patologicke] anatémie Jes:
a Univerzitnej nemocnice v Marti
*Martinské bioptické centrum, s.t

Sithrn

Prehfadny clanok, v ktorom sa uvadza stro
sucasnych poznatkov o prediktivnych faktor
roch imunaterapie onkologickych ochorent, :
hibiciu straineho bodu imunity programov
2 jeho ligandu, proteinu PD-L1. Medz nagdal
kery patri: a} imunchistochemicka expresia
na padorovich, respektive imunitnjych bunl
pataldgom — bioptikom bud thanivovym pre
kombinovanym celkovym skore, b) imunoger
cena analyzou jeho genetického profiln vrat
mutaénef nilode, c) parametre zapalového

nadoru zohfadfiujice humordloe a bunkové
nador infiltrujicich CD&+ Tymfocytow 2 d)

tory, ako si vek, pohlavie, mikobiom a pod
ne sa uwadza tvorba nadorovych imumogr:
51 komplexne a pritom synchronne zhod:
amalyz viscerych mlevantnych biomarkero
graficks rndzornenie preferovans] modalit
nadorového ochorents.

Immuns-oncotherapy EOCMIK 1 i ]

Expresia ligandu receptora programovane]
bunkovej smrti 1 v biopsii nemalobunkoveho
karcinému pl'Uc a jej asociacia s tumor
infiltrujocimi lymfocytmi a stupfiom dezmoplazie

Programmed Death-Ligand 1 Expression in Non-Small Cell Lung
Carcinoma Biopsies and |ts Association with Tumor Infiltrating
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Vychodiskd: Imunoterapia blodujica signéinu dréhu PO-1/P0-L1 sa 28 posdedné roky stala do-
minaninou beéebnou modalitou pacientoy & nemalobunkovym kardnémom plic {non-small
pell leng carcinama - NSOLC)L munohistochemicky dakaz expresie Bgandu receptons progra-
movanej bunkowvej smrti-1 (programmed death-igand 1 - PO-L1) na membrine nédoroeych
buniek a/alebo tumor infiltrujicch ymilocytoch (TIL) je stile pedingm kiinicky validovanym
prediktivrym biomaskesom pre ndikdcu imunoterapss, ale md svoje Brity, Pritomnost TIL
v nadorovom milroprestredi bola recentne identifikovans sbo komplementarny predildivny
faktor tejto terapie. ¥ tefto retrospektiviej inidi sme v sibore 134 chinsgickych resekatov
MNECLC analyzoval asooéciu medsl expresiou PO-L, pritomnasfou TIL & stuphiom dezmo-
plizie nadoris Materidl a metady: Expresis PD-L1 na membrine nadorosych bunisk a w TIL
bala dokazovand imunohistochemicky anti-PD-L1 protilétiou {kon 2203} a pritomnost TIL
pouditim protilatky ami-CO3 [polyklon]. Expresia PO-LT boda hodnotena systémom nadaro-
weho proponiného skire® (fumour propartion scone - TPS), pidom boli vymedzené kategé-
rie TPS < 1 %, TPS 1-48 % a TP5 = 50 % Semikvantitstine hodnotenis pribomaosti TIL bols
wykonané metédou .percenta stromalmych T [P5T] a rozlilovans boli kategore FST < 10 %,
PET 10-49 % & PST = 50 % Arabyrovand bola asociécia meds hodnotou expresie PO-L v mé-
darovych bunkich 2 TIL ku hodnate PST. Statisticks analyza bola vykonand Cochranowym-
-fumitageovym testom, pridom hodnata p < 0,05 bola pokladana za significantmi

Expresia PD-L1 v nédoroich bunkach bola signifikantne vylia v kategdich PST 10-49 'h:
& PST = 50 % ¥ porovnand & kategariou PST < 10 % v grade 1 a grade 2 adenokaninamoch
ip = 0008], v grade 1 sdenokarcinomoch (p = L0051 & v skvamocelulimych karcingémoch
{p=0028)] Expresia PD-L v TIL bala asociovand 3 hodnotou PST v skvamacelulimych karcing-
mioch [p = (025), sl nie v pripade adenokarcinamoy. Nadory 3 vysakym stupfom dezmopds-
zie vykarovali obzwldt nizku hodnotu TRS aj PST. Zdver: Expresia PD-LY v NSCLC e asociovand
s pritomnastou TIL Demmoplastické oblast nadon predstavoji imunologicky hvne nédo-
rové mikroprostredie. Podévanss anti PO-1/P-L1 imunoterapie 3 [itkami Blokujicsmi signalmu
dirihu TGF - predstavuje perspeitivnu kombinovan i terapiu pre pacientoy 3 NSCLC 3 dezmo-
pliziou
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Programmed death ligand 1 protein expression,
histological tumour differentiation and intratumoural
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bala dokazovand imunohistochemicky anti-PD-L1 protilétiou {kon 2203} a pritomnost TIL
pouditim protilatky ami-CO3 [polyklon]. Expresia PO-LT boda hodnotena systémom nadaro-
wého proparineéha skire® (fumour propartion score - TPS], pricom boli vymedzené katege-
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PET 10-49 % & PST = 20 % Anabyrovand bola ssocidcis meds hodnotou espeesie PO-LT v ni-
daorovych bunkach 2 TIL ku hodnate PST. Statisticks anabjza bola vykonand Cochrangugm-
-fumitagenvym testom, pridom hodnata p < 0,05 bola pokladana za signiffcantmi. Visledio:
Expresia PD-L1 v nédorovich bunkéch bola signifikantne vyidia v kategdriich PST 10-49 %
& PST = 50 % ¥ porovnani & kategdriou PET < 90 % v grade 1 a grade 2 adenckaninamoch
{p = 0,008], v grade 1 adencharcindmoch (p = 0,005] & v skvamoceluldmych kaninémoch
{p=0028)] Expresia PD-L v TIL bala asociovand 3 hodnotou PST v skvamacelulimych karcing-
minch [p = 0,025), sk nie v pripade adenokarcinémoy. Nidory 3 vysokym stupfom dezmopds-
zie vykarovali obzwlddt nizku hodnotu TPS aj PST. Zdver: Expresia PD-LY v NSCLC e asociovand
s pritomnastou TIL Demmaoplastické oblssti nadon predstavji imunologicky nesktivne nédo-
rové mikroprostredie. Podévanss anti PO-1/P-L1 imunoterapie 3 [itkami Blokujicsmi signalnu
dirihu TGF - predstavuje perspeitivnu kombinovan i terapiu pre pacientoy 3 NSCLC 3 dezmo-
pliziou
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Expression of programmed death-ligand 1 protein in
pulmonary squamous cell carcinoma correlates with
tumour necrosis but not with tumour differentiation
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ABSTRACT

Aims Pulmanary squamous cell carcinoma {5g00
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the level of PO-L1 expression using the Tumowr
Pmportian Scove system (n surmeEl moections of 133
patients with pulmanary 5500 The resulis from PO-L1
immunohestachemistry were anaiysed in relation to
tumaur ditferentiation and the presence of neootic areas
compresing at least 200 of the tumaor mazs.

Results Mo sigraficant déferences in terms of FD-

L1 expression wers found bermeen SqCC subitypes

as defined by the curment WHO classification: better
differentiated, keratinizing tumaurs (12124, 50.0 %)
compared with |ess differentizted, non-keratirsing and
basaloéd farms {62/ 10%, 569 %) were PO-L T positive in
a empadable propariion of cases (p=0.1903). Conirary
ta that, SqCCs with the presence of remoss (51/61,
B35 %) had significanily mare PO-L1-positive cases
[p=0.001) compared with 5qCCs without neaotic arsas
(23772, 32.0 %,

Condlusions We demonstrated that PD-L1 expression
in puimonary 5qCCs does nat correlate with the
rraditionally defined degres of differentiation of these
tumaurs. On the pther hand, we found 3 sgnificant
assnciation between the posite resalt of PO-L1
Immunchistochemistry and tumaur recross, Further
imvestigation regarding the role of hypoxic pathways 25
peesumatile inducers of PD-11 expeession in pulmanary
SpCls might contribute 10 the understanding of thi
phencmeran.

INTRODUCTION
Polmonary  SqCC  represents  the second  most
common type of non-small cell long carcmoma
(WSCLC), acconnting for approxomately 20803005
of all primary long cancer.' The carrently wied
WHO classification of lung tumones” distingamhes
three SqUC sbrypes which differ in rerms of
differentmation: keratinstng, non-keratrmsing and
basaloid. Kerammising $qCCs traditionally repre-
sent better differentated mmours, whereas mon-
keratinming and busalodd subeypes are deemed tn he
Jess differentiared.

Pulmonary SqCCs ek the relatively  freguent
presence of driver mutations  characteristic of
NSCLC of the adenocarcmoma type,” and new

treatment modalities are sl lackamg, Over the
past several years, mmuonotherapentic approaches
were implemented for the treatment of patients
with advanced pulmonary $q0Cc! Imamrie check-
point inbibitors remvigorate the soppressed anti-
tumonrons. immmamdty by blocking the interaction
between programmed death bgand 1 {IFD-L1) and
programmed death protem 1 (PD-1)" and have
shown supenonty compared with | conventional
chumatherapentic approaches.” ’ Fxpression of the
P11 protemn is evaluated by means of memino-
histochemesery, while 2 positive result of PD-LL
i o or maore pet cent of oo cefls is still the
only validared and chimeally wsed predictive marker
tor mdication of immmmotherapy in patients with
NsCLCH?

Recently pubbshed commlative data suggess the
possible wse of PI-L1 bomomohsstochemistry
beyomd ity wellestablished role as o predictove
marker  for  mmmumothernipy:  bess-defferentiased
snbtypes of pulmonary adenocarcinoma are signifi-
cantly associated with a postive result for FD-LL
mmmnnahstochemistry when compared with better
" Therefore, in patients
with MSCLC of the adenecarcmoma type, FD-L1
positivity m nowadays regarded & o negastive prog-
nostie factor, ' Although the progrosse rebevance of
PD-L1 expression m adenocarcinomas of the long
is relatively well establabed, there are few available
data reganding possible differences i the level of
PO-LT expression between the 500 subtypes

Besddes the recently found assocation between
PD-L1 and mmour differentiation, the activation of
hypox: signalting pathways mtomour cells gained
attemtion a8 presumable indocers of PD-LT expres-
sion? It is generally sccepted that the presence of
necrosts i solid tomours, cansed by chronice asch-
aemic damage, reflects the degree of miratumenral
hypoxes.'" A correlation has been found between
P11 expression and the presence of fumoar
necrosts in pulmonsry adenscarcinomas as well as

differentiated forms,

i other lung malignancies." ' However, there s a
lack of data regarding the mduction of FD-LT aoder
hypoxse conditions in NSCLC of the SqOC wwpe.
The wim of this retrospectmee study was to analvse
the associanon between the level of PD-LT expres-
son i pulmonary SqUCs diagnosed by resection
specimens and the degree of differentation as well
as the presemce of necresis mthese tumoars. To
tulfil omr objective, we first immunohistochemically
evahuated FD-L1 protein expresson n squamoons
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1 s pougitim kldnu 22C3 (na imunostaineri
cou tzv. TPS skore umaoznilo rozdelit subor na
gbridch 1-8%, 10-49 % a = 50 % nadoravych

itivnu expresiu u pacientov s adenokarcing-
selkosti vzorky pri deleni na tzv. malé verzus
podla predominantného histopatologického
inarneho a papilarneho rastu v 40,8 % a pri
pozitivne v 38,5 % a nerchovatejiice v 53,8 %
arcingmonm.
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wognosticky ukazovatel

in tumor cells
otential prognostic value

iznts with advanced non-small cell lung carcinoma
jand, PD-L1 protein.

in a series of 325 lung cardinoma patients biopsies,
ion scoring system allowed to distinguish negative
= 50 % of positive tumor cells.

jents with adenocancinoma types (47,8 % of all the
f positivity were similar also in patients with small
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Odborné usmernenie Ministerstva zdravotnictva Slovenske] republiky
o Standardizacii postupu vvSetrenia a zhodnotenia imunohistochemickej expresie
proteinu ligandu 1 programovanej smrti v bioptickyvch tkanivovych vzorkach pacientov
so zhubnyvm nadorovvm ochorenim
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KU LELVEN
BIOMEDICAL QUALITY ASSURANGE

The ESP Lung EQA scheme is mrfmwdbym Biomedieal Qmﬂq Assurance Research Unic
of KU Leuven, Lewven,

The BQA Research Uinit is an IS0 17043 accretied EQA provider The ESP Lung EQA scheme is coordinated by the Bi

Quality Assurance Research Unit of KU Leuven, Lei
The BQA Research Unit is an IS0 17043 (pT-215) ace

CERTIFICATE OF PARTICIPATION

In the 2020 ESP External Quality Assessment Scheme
for PD-L1 testing in NSCLC

H H ¢ Analytical score PD-L1 IHC: 14/22 (12/12 samples analyzed)
! ) Microscopic score PD-L1 IHC: 4/5
i Laboratery of Molecular Biology  Laboratory of Molecular Biology :  Reporting score PD-L1 IHC: 14/14 elements included and correct

i Martin Biopsy Centre Ltd.

! Martin, Slovakia

éMartin Biopsy Centre Ltd.

H *One sample was educational and was not scored for this EQA scheme.
: Martin, Slovakia

Please consult the performance letter for information about your performance and
read the general report for more details about scoring

EQA

Turopean Sociefy of Fathoogy

EQA

Furemenn Saciety of Painciogy.

Date: 30/06/2021

h = E} E"mpea" EQA coordinator: prof. dr. Els Dequeker
KU LEUVEN { KU LEUVEN ‘
i o i Society of " =
“ & | BIOMEDICAL QUALITY ASSURANCE ‘ \ l BIOMEDICAL QUALITY ASSURANCE Pat:}';is;;y Medical expert: dr‘ Jan i der Thc‘sen B N ”nﬂ > ‘/
T
Technical expert IHC: prof. dr. Patrick Pauwels Y P

The ESP Lung EQA scheme is caordinated by the ¢~ The ESP Lung EQA scheme is coordinated by the Biomedical
Quality Assurance Research Unit of KU Leuven, Le ~ Quality Assurance Research Unit of KU Leuven, Leuven, Belgium.
The BQA Research Unit is an ISO 17043 (pr-215)ac  The BQA Research Unit is an 150 17043 (215-pT) accredited EQA provider.
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Certificate of Attendance

This is to certify that

Anna FarkaSovd

Attended the

VENTANA PD-L1 (SP142) Assay

Pathologist Training

July 16" - 17", 2016

Zurich, Switzerland

Dr. Eslie Dennis

Vice President of Medical Affairs

Certificate of Attendance

This is to certify that

Dr. Anna Farkasova

attended the

Train the Trainer Workshop
for VENTANA PD-L1 (SP142) assay
in TNBC

April 26" and 29", 2021

Online

Signed on May 12" 2021, by

Emilia Andersson MD, PhD, Paula Toro, MD, PhD, Anne Waydelich, PhD,

Roche MSS EMEA-LATAM Roche Global Roche MSS EMEA-LATAM

copa Quk Gyl
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Pocty vysetreni PD-L1 v obdobi 01/2019-12/2021
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Chaszt. Vysledky vy$etrenia PD-L1 za rok 2021 (n = 466)

288; 62%

25; 5%

14; 3%

120; 26%

mAC

mSP

m NSCLC zmieSany
= NSCLC NOS

m NSCLCiné

HIné
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H negat.

m1-50 %

M viac ako 50 %

® 1 menej 1 viac

M nie je mozné $pecif.

percento

H nehodnotitelné

rok 2021 (n = 466)



Camy. Vysledky vySetrenia PD-L1 za rok 2021 (n = 466)

AC
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H nehodnotitelné
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AC

Vysledky vysetrenia

H negat.

m1-50 %

M viac ako 50 %

® 1 menej 1 viac

M nie je mozné $pecif.

percento

H nehodnotitelné

PD-L1 za rok 2021 (n = 466)

NSCLC zmiesany/NOS/iné

33%

H negat.
M 1-50 %

m viac ako 50 %

SP

M negat.
m1-50 %
m viac ako 50 %

nehodnotitelné
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27%

Vysledky vysetrenia

H negat.

m1-50 %

M viac ako 50 %

® 1 menej 1 viac

M nie je mozné $pecif.

percento

H nehodnotitelné

PD-L1 za rok 2021 (n = 466)

NSCLC zmiesany/NOS/iné

33%

H negat.
M 1-50 %

m viac ako 50 %

SP

M negat.
m1-50 %
m viac ako 50 %

nehodnotitelné

in situ adenokarcindm
sarkomatoidny karciném
SPin situ
neuroendokrinny
pleomorfny

velkobunkovy



Gzt Vysledky vySetrenia PD-L1 za rok 2021 (n = 466)

cervix 4 pozit.
iné HNSCC 2 pozit.
40% KRK 1 negat.
maligna mezotelidlna
proliferacia 1 pozit.
NLPHL 1 pozit.
Hnegat. TNBC 5 1 pozit./4 negat.
M pozit.
60% urotelidlny karcindém 7 2 pozit./5 negat.

GEJ 4 pozit.



Chist:. Uhrada vysSetrenia PD-L1
Poistoviia UNION (27) — uhradzané ako klasické imuno

Poist'ovia VSZP (25) — NSCLC samostatny vykon, 3x za Zivot

— iné dg. uhradzané ako klasické imuno

Poistovina Dovera (24) — uhradzané ako klasické imuno
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ALK, ROS1, PD-L1 (IHC)
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(ALK, ROS1, RET, MET
skipping 14 - RUO)
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EGFR
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AN

lie€ba

NEGAT. / Nehoanotitel’né (invalid)

ALK
(FISH)

ALK, ROS1, PD-L1 (IHC)

GENEFUSION

Pozn.: EGFR verifikovat aspon z periférnej krvi

(ALK, ROS1, RET, MET
skipping 14 - RUO)
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é‘%{’ﬂiﬁz NSCLC - adenokarcindm

(resp. NSCLC NOS s AC zlozkou) Algoritmus

A

L

EGFR
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POZ‘IT. NEGAT. / Nehoanotitel’né (invalid)
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ALK ;
F1SH) ALK, ROS1, PD-L1 (IHC) GENEFUSION
(ALK, ROS1, RET, MET
/ skipping 14 - RUO)
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Pozn.: ROS1 IHC pozit. (RUO) nutné verifikovat’ FISH
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pri TNBC)

A4

ALK
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(resp. NSCLC NOS s SP zlozkou)

y
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(22C3/DAKO, resp. SP142
pri TNBC)

A4

ALK
(FISH)

ALK, ROS1, PD-L1 (IHC)

GENEFUSION

POZIT.

X
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(ALK, ROS1, RET, MET
skipping 14 - RUO)

len na vyZiadanie onkologa ﬁ
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~
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UC, HNSCC, GEJ,
karcindm kréka maternice,
TNBC
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