Papvionorum U XMpypruvecknx TeXHonoruinorui
MMeHN akagemuka AM. MpaHosa umenn BEPE3MHA CEPTEA

@ ROCCUACKNM MayUHLI UeHTD M “ Bc MELULUHCKAA MHCTUTYT @ A

TecTMpoBaHMe BMOMAPKEPOB NMPU PaKke Nerkoro
MmeTonoM MI'X: BO3SMOXHOCTU M OTPpaHUYeHMA

PackuH I".A.

PykoBoauTenb nabopatopun nmmyHornctoxmmmum ®roy «PHLPXT uMm. ak. A.M.
paHoBa»,

3aB. OTAENIEHVMEM MAToNornyeckon aHatomMmm MUBC,

A.M.H., npod. kadeapbl oHkonorun Cr6ry

15.11.2019 MockBa

Vll\/\l\/\yHOI'I/ICTOXVIN\I/Iﬂ

2. Cuctema BU3yanu3sauum

HAexkcrTpaH

1. MepBUUHLbIE
aHTMTEena
(MbILUB/KPO
NUK)

Apyils
Mousalrab
it

Benok / \ ®Dep
A

LlBeTHas

peﬁum

(HRP)

07.12.2019



MpeanKTUBHbIE MapKepbl,
onpeaensemble
MMMYHOTUCTOXMMUNYECKM

* JcTporeHoBble peuenTtopbl (PMXK).

* MporectepoHoBble peuentopbl (PMHK).
* HER2/neu (PMK, PX, P/, PTK).

* Ki-67 (PMX, H30).

* ALK, ROS1 (PN).

* MSH2, MSH6, PMS2, MLH1 (Bce connaHble onyxonu).

* PD-L1 (paK nerkoro, MenaHoma, paK Kenyaka, pak
LUEeMKM MaTKK).

* NTRK? (BCe conmaHble onyxonu).

[lpenmyLulecTBa
MMMYHOTUCTOXMMUMN

* Bpay-natosoroaHaTtom BMAUT TO, YTO OH
OoLEeHMBaeT.

* OueHKa aKkcnpeccun HER2/neu, PD-L1,
3CTPOreHOBbIX PeLenTopoB, NPOrecTepPOHOBbLIX
peuentopos, Ki-67 moxXeT NnpoBOAMTbLCA TONIbKO
MopP$dOI0rMYecKMMM METO4AMM.

* BbICTPOTA, AOCTYMHOCTb, BbICOKasA AOCTOBEPHOCTb U
JAelleBn3Ha uccaeioBaHUN.

07.12.2019



PD-L1 npn HMPJI

. NmmyHHbIe - Z‘.‘.' S
[ RneTki A
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CobCTBEHHbIE AaHHblE
AHTUTENa gNna oueHkn akcnpeccum PDLL
BeHTaHa
KomnaHus,
passuBalo  Actpadenek MSD BMS MNoatizep PoOLU Buokag,
Lasn Tect a
no Oypsanyma MNembpo Hwusonyma PG ATe301n3ym BCD-100
npenapart 6 nnM3ymab 6 ab
>1%; >5%;
0,
2% g es% »1% iioﬁmesbux
225% 250% S S| = ¥ MpeaBap
Mopor >10% OMyXONEeBbIX KNETOK
ONyXONEeBbIX oOmnyxone UTENbHO
heTtekumm OMyX0oNeBbl KNETOK 21%; 25%;
KNEeToK BbIX CPS=1
X KNeToK >10%
KNEeTOK
UMMYHHbIX
KNeToK

* 3apeructpupoBaHbl B Poccum
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Kputepun oueHkn DAKO 22C3 (MSD).

UmmyHorucroxumunueckoe (UrX) okpawmnsaume Tumour Proportion Score (TPS) =
0o6pasuos HMP/I % >uBbIX PD-L1(+) onyxoneBbIX KNeToK
. C MoJIHbIM unm YacTMYHbIM
*  OnepauuonHblit matepuan OKpallMBaHWeM  MeMBpaHbl  N06OM
VWHTEHCUMBHOCTU
*  Cpesbl ¢ GUKCUPOBAHHBIX 3abydpepeHHbIM A TR W ey & 2

dopmanmHom napaduHoBbIX 6/10K0B
*  TonwwHa cpesos 3-4 mm i : : é

*  Hanuyue 100 u 6onee onyxoneabix KAEMOK 8

uccnedyemom obpasye Oy N =
¢ Ve - -
* [onHoe nnn yactnyHoe okpawmsaHue PD-L1 Ha R t’ B
MembpaHe onyxonesbix KNeToK > ife \ j‘
s
AR
*  TPS>1%: PD-L1(+) obpaseL, 2 N ‘

TPS<1%, TPS 1-49%, TPS>50%,
HeraTuBHbIN CNIA6ONO3NTUBH  BbicOKas
bl 3Kcrnpeccus

UI'X PD-L1 npu capkomaTongHom
paKke nerkoro (n=5)

* B 10 u3 15 cnyyaes b6bisia BbiIABAEHA 3KCMpeccus
PD-L1 B onyxoneBbix KneTkax >50% (TC3).

CobCTBEHHbIE AaHHbIE
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AHTN-PD1 Tepanuna npu
CAapKOMaTOMAHOM pakKe

[o neyenus [ocne neyveHuns
CobCTBEHHBIE AaHHbIE

MMR/MSI

* 23 mana 2017 roga FDA 3apernctpupoBana NnokasaHue
K aHTU-PD1 Tepanuu: ntobaa conmgHas onyxonb ¢
HapyweHnem MMR naun c MukpocaTeninTHom
HecTabuNbHOCTbIO BbICOKOM CTEMEHM.

* 1 mapTta 2019 r.: aHTM-PD1 Tepanua nokasaHa anA
Nle4eHnA NaumMeHTOB C PacnpPoCTPaHEHHbIMMU
3/10KQ4YeCTBEHHbIMM HOBOOOPA30BAHUAMM C BbICOKMM
YPOBHEM MUKpOCaTeNIUTHOMN HecTabunbHocTh (MSI-
H), BKAtoYaa HapyLweHue cuctemol penapauymm AHK
(dMMR), KoTOpble paHee nosy4Yanu Tepanutio.
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Ncecnepgosanme MMR B 12019 onyxonax
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Dung T. Le. et al.,, 2017

dMMR npv HMP/]
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AHTU-ALK TepanuA

* PeaH)xnposka reHa ALK nmeetca B 5% cnyyaes

deHOKapUMNHOMbI Nerkoro (Sholl L.M. et al., J Thorac Oncol.,
2013).

* UMMyHOIrMCTOXMMUYECKN — onpeaeneHune
aKkcnpeccum ALK

* FISH - onpeagenenne amnandpukauum ALK
* MUP —onpeneneHne amnanpumkaumnm ALK

FISH Assay for ALK Rearrangement*
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ALK break-apart FISH assay

[Courtesy John lafrate, Massachusetts General Hospital]

Split signal
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*Assay is positive if rearrangements can be detected in 215% of cells Shaw AT et al. J Clin Oncol
FISH = fluorescence in situ hybridization 2009;27:4247-4253




FISH ALK

Roppenauma UT'X n FISH ALK

ALKFISH
Positive | Negative | Total
Negative 1 162 163
Low (1+) 4 0 4
ALK Immumnohistochemistry
High (2+) 0 0 0
Total Positive 13 0 13 .
Total 14 162 | 176

Sholl L.M. et al., J Thorac Oncol., 2013
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PekomeHaaumm oueHKM BeHTaHbI
aHTM-ALK (D5F3).

Clinical Interpretation

Staining Description

Positive for ALK

Presence of strong granular cytoplasmic staining in
tumor cells (any percentage of positive tumor cells).
Known staining elements should be excluded, including:
» light cytoplasmic stippling in alveolar macrophages,
+ cells of neural origin (nerve and ganglion cells),

» glandular epithelial staining, and

» cells within lymphocytic infiltrate.

Some background staining also may be observed within
normal mucosa in NSCLC (including mucin) and in
necrotic tumor areas, which also should be excluded
from the clinical evaluation.

MNegative for ALK

Absence of strong granular cytoplasmic staining in tumor
cells.

ALK-no3nTmB

VENTANA ALK Scoring Interpretation Guide
for non-small cell lung carcinoma (NSCLC)
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ALK-Heratms

VENTANA ALK Scoring Interpretation Guide
for non-small cell lung carcinoma (NSCLC)

HVCcKopAaHTHOCTb UCCef0BaHMSA
ALK FISH n UTX.

FISH
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FISH neg |F1SHnc
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Cabillic F. et al. J Thorac Oncol. 2014
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OueHka ALK: iScore.

>80% NO3UTUBHbIX
KNETOK

Kputepun

MHTepnpet
aumA

AfeHoKapuuHoma
ALK (dy3ua)-
no3unTUBHA.

H3P (MK 1 KK)
MoryT
3KCMpeccMpoBaTh
ALK 6e3
TPaHC/OKaUuK.

Heobxoanum He Tpebyertca B

octb FISH cnyvyae

uccnepoBa  afeHOKapLUHOMBI,

HUA HY»KHO Mpu
OCTaNbHbIX

rnmcroTmnnax.

MO3UTUBHbIX
K/IETOK MeHee nau
pasHo 80%, HO
6onblue 50%

MokeT bbITb 60
akcnpeccua ALK
6e3 TpaHcnoKauum
Knetkamu ¢ H3
onddepeHUMpPoBK
oun, nmbo
CHUXKEeHMWe
akcnpeccum AJIK
(dy3ua) knetkamm

C MIOCKOKNET. gnod.

Tpebyetcsa

MO3UTUBHbIX
K/IETOK HeT.

Mo3nTUBHbIX
K/IETOK MeHee
nnu pasHo 50%,
Ho 6osbwe O

Bbi3BaHO Heratus
npeMmyLLecTBeH

HO 3Kcnpeccuii

AJIK 6e3

TPaHCNOKauuu.

Tpebyetca He Tpebyetca

Takeuchi K. et al. Ann Oncol,, 2016

INSM1 B gnarHoctnke H30

NEerkmx

Marker TP FP TN FN  Sensitivity  Specificity PPV NPV
@ ) @ @ (6 (%) (%) (%)

Cytology

INSML 36 0 15 3 92.3 100 100 78.9

CD56 38 1 14 1 97.4 93.3 97.4 93.3

Syn 34 0 15 5 89.7 100 100 75

CGA 26 0 15 13 66.7 100 100 53.6

Surgical and TMA

specimens

INSML 44 10 504 5 £9.8 98.1 815 99

CD56 46 33 481 3 93.9 93.6 58.2 99.4

Syn 46 45 469 3 93.4 91.2 50.5 99.4

CGA 37 7 507 12 75.5 98.6 841 97.7

Kartik Viswanathan, Momin T.Siddiqui, Alain C.Borczuk Journal of the American Society of Cytopathology, 2019
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INSM1 B gmnarHoctnke H20
JNIerkunx

Table 6 Sensitivity and specificity of INSM1, synaptophysin, chromogranin and CD56 for neuroendocrine lung neoplasms

Positive/total (%)

INSM1 Synaptophysin Chromogranin CDs6 Any traditional neuroendocrine marker
Sensitivity 144/152 (95) 147/150 {98) 125/149 (84) 141/146 (97) 152/152 {100)
Specificity 188/193 (97) 38/42 (90) 119/121 (98) 106/122 (87) 28/46 (61)
Positive predictive value 144/149 (97) 147/151 (97) 125/127 (98) 141/157 (90) 152/170 {89)
Negative predictive value 188/196 (96) 38/41 (93) 119/143 (83) 106/111 (95) 28/28 (100)

Sanjay Mukhopadhyay , Josephine K. Dermawan, Christopher P. Lanigan, Carol F.
Farver. Modern Pathology, 2018.

INSM1 B anarHoctnke H30
NIerkunx

Kartik Viswanathan, Momin T.Siddiqui, Alain C.Borczuk Journal of the American Society of Cytopathology, 2019
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BOCﬂpOM3BOﬂ,MMOCTb ANarHo30B I-(pyl'IHOI-(I'IeTO‘-IHbIlZ
HempOaH,ﬂ,OKpMHHbIM PakK N MESTKOKNETOYHOIO paKa

* KpynHOKNEeTOUYHbIN paK — 40%.
* MenKoKNeTouHbI paKk — 70%.
NccnepoBaHne Ha pe3eKUuMOHHOM maTepuane.

Travis WD, Gal AA, Colby TV, et al. Reproducibility of neuroendocrine lung tumor
classification. Hum Pathol 1998;

25

L N N X KH3P: Yro HoBOro? ’f\f?ﬂ},

. g s = ‘! v, d
Next-Generation Sequencing of Pulmonary Large Cell Neuroendocrine Carcinoma &R
Reveals Small Cell Carcinoma-like and Non-Small Cell Carcinoma-like Subsets

MonekynsapHblie noatunbl KHIP: koppenauua c mopponormyeckumn n UrX npusHakamu n
BapuaHTaMu fie4yeHunsn

- Mo Tuny MPN - Mo Tuny HMP/1 - Mo Tuny KapumMHomnpa
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SCLC-like (n = 18]

SCLC-like subset (n=18)

NSCLC-like (1 = 25) Cercino
NSCLC-like subset (n=25)  Carcinoid-like subset (n=2)
(npeumywuiecTsenHo ageHoKapuuHoma)

Rekhtman N et al. Clin Cancer Res. 2016; 22(14): 3618-3629 Cnaiia U3 npeseHTaLmy enekTopcKoit B.B.
26
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KpynHOKAeToYHbIM HIP —
Heo4HOPOAHas HO3010rMUA

A-M.C. Dingemans, 10-08-2017 (4310) MUMC+, GROW School for Oncology and Developmental Biology

“Improved Survival Demonstrated with NSCLC-chemotherapy in Pulmonary
Large Cell Neuroendocrine Carcinoma with RB7 wildtype”

Next-generation sequnecing

GeneRead panel exons,
lon Proton A RBT wild-type status LCNEC
TP53/RB1/STK11/KEAP1/MEN1 12, Z’f'mgp..nu
i Y
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KpynmHOKAETO4YHbIN VS. MeKOK/IETOYHbIN
HEMPO3HAOKPUHHbIN pPaK

CuHanTodpm3mnH CD56

CobCTBEHHBIE AaHHbIE

KpynHOKAeTO4YHbIM Vs. MeNKOKNETOUYHbIN
HEMPO3HAOKPUHHbIN pPaK

Ki-67 Rb1

CobCTBEHHbIE AaHHbIE

07.12.2019
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B 2% HMP/,
npevmyLLecTBeH
HO Y MO/IOABbIX,
HeKypALLMX.

s
. 3
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w4
T
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o
Q. Luk P.P., Selinger C.I., Mahar A.,
4 Cooper W.A. Archives of Pathology &
it 1 Pag Laboratory Medicine. 2018
<4
Lung
adenocarcinoma
or NSCLC, NOS
1
1 1
ALK IHC ROS1IHC
Negative Positive Negative Positive
ALK FISH ROS1 FISH
ALK ROS1
rearrangement ALK positive ROS1 negative rearrangement
negatve posiive Luk P.P, Selinger C.I., Mahar

A., Cooper W.A. Archives of
Pathology & Laboratory
Medicine, 2018
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HER2 npu HMPJ]I

AfeHoKapLmMHOMa Nerkoro

* Cepxakcnpeccus B 1-4%
a/eHOKAPLIMHOMbI IETKOTO
(Peters S. et al. Transl Lung
Cancer Res., 2014).

* MoKeT H6bITb MEXaHU3MOM
pPe3nCTEHTHOCTU K aHTU-EGFR-
Tepanuu.

* YyBCTBUTENBHOCTb K
TapreTHoW Tepanuu
NpenmyLLecTBEHHO
MOKa3blBAET MyTaHTHbIM
BapmaHT HER2 (1-2% paka
JIEerKOro), KOTopbIi He
obna3artenbHO byaet
rmnepakcnpeccuposaH (Y
Wang, T Jiang, Z Qin et al.
Annals of Oncology, 2019).

Cot mantrwrs

NTRK1 (21 kB)
TP M AP

NTRK2(358 k8)

AT

eve NTRK3 (384 48) i

Fusion mRNA - s

Fusion protein
~ - T~ o

Dimerised fusion protein

NTRK
(peuenTopbl
HeMpoTpopuy
eCcKomn
TUPO3NHKMHA
3bl)

Penault-Llorca et al. J Clin Pathol,
2019
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MMMYHOTUCTOXNMMUA B
onpeaeneHnn NTRK-py3nm.

*0,2-2,2%
HMP/1 nmetot
¢dy3umio NTRK.

* YyscTBUTE/b
HOCTb UTX
75-90%.

Penault-Llorca et al. J Clin Pathol,

2019
Histological evaluation
Tumours with high frequency Tumours with low frequency
of NTRK fusions NTRK fusions
e.g. CMN, IFS, MASC, SBC e.g. thyroid, lung or colon cancer
I FISH I | Pan-TRK IHC I NGS routinely NGS NOT routinely performed
performed e.g. histotype or
Negative* l Positive** e.g. thyroid or NSCLC institutional variability
Consider NGS panel
including NTRK and
non-NTRK alterations yes N
\. Positive
| NGS [e———  PatrKHC  }—
Negative
l Positive Negative l Negative
Positive
Discuss treatment options No additional TRK/NTRK testing
“H histology typica, then confimation by NGS recommended Penault-Llorca et al. J Clin Pathol,
**Treatment may be considered concurrently with confirmatory NGS testing 2 O 1 9
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3aK/Ito4YeHme:

NMMYHOIrMCTOXMMUA — AOCTYNMHbIN, 3POEKTUBHBIN,
«fast track» meToa, B onpeaeneHnn npeanKTUBHbIX
MapKepoB.

POCCMIACKMIA HAYUYHbBIA LLEHTP
pagvonormm n Xmpypruiyeckmx TEeXHONOormnm
nMmeHu akagemuka A.M. NpaHosa

CITACHBO 34

BHUHMAHMHUE!
M"BCMEHMUMHCKMVI MHCTUTYT @

umenu BEPE3NHA CEPTEA
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