[NopgpepuBatowana AMarHOCTUKaA
cTaTyca akcnpeccmn HER2 npu pake
MOJI0OYHOWN XKenesbl

B yem ocobeHHocTb HER2 TecTnpoBaHuma?

HER2 TectMpoBaHue 60ablle HanoMUHAET CpoYHOoe
nccnepgoBaHue, 4em o0bbl4HOE FMCTOIOTNYECKoe:

-nccnegosaHune o4HOro Ctekna A0NXKHO AaTb TOYHbBIN U
KpaﬁHe BaXKHblIM AnAa KAMHNMUMCTa n naumeHTa OTBeET

OcHoBHas uenb pekomeHaaumn ASCO/CAP no HER2
TECTUPOBaHMIO - 06ecneyYnTb MakCUMabHYH TOYHOCTb U
BOCMPOM3BOAMMOCTb pe3ybTaTta

NosasneHue pekomeHpauuit ASCO/CAP-2013 cBA3aHO C
ny6aunKauueit HOBbIX AAHHbIX, KACalOLWMXCA CYLLECTBYIOLLEN
npakTUKn TectuposaHua (ASCO/CAP-2007) un
Heob6X0AMMOCTbIO ee YyCoOBepLUIeHCTBOBaHUSA
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Hosoe B

ASCO/CAP 2013
Y10 usmeHunnoco?

* Jlo/1*KHbl UCCea0BaThCA BCE HOBbIE
oyaru onyxonu (Bkaro4van
MeTacTasbl)

* HoBble 0cO6eHHOCTU NPOBOAKM
MmaTepuana

* Hosble AJITOPUTMbI TECTUPOBAHNA U

ASCO/CAP 2013 NMHTEepNpeTaLuumn pesynbraTa

* YcnoBuA NpoBeaeHMA NOBTOPHOTO
TecTMpoBaHuA

Wolff AC et al. J Clin Oncol. 2013; Oct 7.

HER2
Result

Positive

Negative

Equivocal

Indeterminate

2013 HER2 Testing Guidelines Update:
Summary of Changes to the Testing Algorithm
IHC ISH

*> 10% of invasive tumor cells display Amplified ratio of HER2/CEP17 of 2

strong circumferential membrane staining 2.0 or average HER2 signals 26
signals/cell (regardless of ratio) in
population of >10% of tumor cells

*IHC 0: No staining observed or HER2/CEP17 ratio < 2 and
membrane staining that is incomplete, HER2 signals/cell < 4,
faint/barely perceptible and within <10% regardless of ratio

of the invasive tumor cells

*IHC 1+: Incomplete membrane staining
that is faint/barely perceptible and within
>10% of the invasive tumor cells

*2+ based on circumferential membrane *Dual Probe HER2/CEP17 ratio
staining, incomplete, weak, or moderate <2.0 with an average HER2 copy
within >10% of the invasive tumor cells; or number 24.0 and <6.0 signals/cell
complete & circumferential membrane

intense staining within £10% of the

invasive tumor cells

» Technical issues prevent assay from being conclusive (e.g., issues with
controls, specimen handling, artifacts, or analytical failure)
« Assav must be repeated before diaanosis can be rendered
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PekomeHaauum ASCO/CAP 2013

(rectuposaHune metopom rmbpuansaumm in situ —ISH)

HoBble 3HaYeHUA KINHUYECKN 3HAYNMOM
BHYTPUOMYXO/IEBOM reTeporeHHOCTH

HoBble noaxoabl ee uccnesoBaHMA

HoBble NpMHUMNbI B OLLEHKE CNyYaeBs ¢
nonncommen 17 Xxpomocombl

HoBble 0cCOBEeHHOCTU OLLEHKM YMCNa KOMUMn
reHa HER2

BHYTpMonyxosieBas reTeporeHHoCTb

BHyTpu1onyxoneBan reTeporeHHOCTb ONpeaenaeTcs Kak
Han4me cybKNIOHOB OMYyX0NEBbIX KNETOK C Pa3/INYHOM
KONWUMHOCTbIO reHa HER2 BHYTpM ogHOro onyxoneBoro o4ara
WM MEXKIY NEPBUYHOM ONYXONbH0 M MeTacTasamm

KneTku c ysennyeHmem konuitHoctn reHa HER2 moryt
pacnonaratbca andedysHo, B BUAE KNACTePOB U ONpeaenaTbea
B Pa3/IMYHbIX COOTHOLLEHUAX B NEPBUYHOMN OMYXOUN U
meTacrasax

ASCO/CAP 2013 pekomeHayeT UCNO/1b30BaTb MOPOroBbIi
ypoBeHb > 10% npu nogcyeTe KAoHa ¢ amnanduKkaumen reHa
HER2. Takue cnyyau fonxHbl 6biTb pacLeHeHbl Kak HER2-
NO3UTUBHbIE

Kak OTﬂ,eﬂbelﬁ K/I0H AO0/1IXXHbl PaCCMaTpmnBaTbCA B NEPBYHO
oyepedb KNeTkn, opraHn3oBaHHbIE B BUAE K/1aCTeEPOB.

KonuitHocTb reHa HER2 B Kaxkaom KnoHe AonrKHa
NOACUYNTLIBATLCA OTAENbHO

Tarah J. Ballinger et al, Clinical Br Cancer 2014
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Mouemy 6bin BbiIbpaH Nnoporosbi ypoBeHb 10%?
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BeposiTHocTb DFS ans naumeHtoB ¢ >10% HER2 no3ntvBHbIX kneTok (kputepum FDA; cepas
NMHWS) He OTnMyanacb OT TakoBou Anst 660nbHbIX ¢ = 30% HER2 no3utuBHbIX knetok (HR =
0.60, 95% CI = 0.12 to 3.13) (ASCO/CAP 2007; yepHasi nuHua)(NSABP B-31 and NCCTG

N9831) Perez et al, INCI 2012;104:159-162

2013 HERZ Testing Guidelines Update:
What Remainsthe Same FHom 2007

Recommendations!?2

» Opfimal fissue specimen handling procedures
+ Tissue acquisition (ie, minimize cold
ischemic time): <1 hour

 Fixative: 10% neutral buffered formalin
(NBF)

No Change * Minimum duration of fixation: 6 hours
From 2007
» Must document fixation time points in

accession or report

* Laboratory quality assurance processes,
including proficiency testing and lab
accreditation

1. Wolff AC et al. J Clin Oncol. 2007;25:118-145; 2. Wolff AC et al. J Clin Oncol. 2013; Oct 7. [Epub ahead of print]
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2013 HER2 Testing in BC Guidelines Update:
Tumor Specimen Selection

» Core samples may not be optimal in some situations
@ Crushing and surface artifacts in cores may hamper interpretation
@ Tumor on resection may show morphologic heterogeneity
@ Tumor on resection may show intratumoral heterogeneity
@ Tissue is not fixed for adequate length o
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If core results are questionable, test the excision specimen
12

Time to FHxation: HER2 Testing IHC and HSH

30 minutes

HER2/CEP17 =0.98

4 hours

HER2/CEP17 = 0.29

] i 2
a, 30 min IHC; b, 30 min FISH; ¢, 4 h immunohistochemisiry; d, 4 h FISH_Khoury T. et al. Mod Pathol. 2009 Nov:22(11):1457-615




Fraction of Cases ER Positive By Ischemic Time
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736 breast cancer specimens, the mean TTF was 53.8 min (SD=37.8min). 453 (61.5%) cases had an TTF
less than 1 hour and 283 (38.5%) had TTF greater than an hour

2013 HER2 Testing in BC Guidelines Update:
HER2 Testing of the Invasive Component by Dual Probe ISH

HER2 testing (i i ) by vali dual-probe ISH assay

Batch controls and on-slide controls show appropriate hybridization

|
| |
HER2/CEP17 Look at ratio HER2ICEP17
- o i
ratio > 2.0* then HER2# rahol< 20
| | |
Average HER2 Average HER2 Average HER2
copy number = 6.0 copy number = 4.0 copy number
signals/cell* and < 6.0 < 4.0 signals/cell
Average HER2 Average HER2 signals/cell*

copy number 24.0  copy number < 4.0
ignalsicell ig
I I
ISH ISH ISH ISH ISH
positive positivet positive equivocal negative
1

Must order a reflex test (same specimen using IHC), test with alternative ISH
chromosome 17 probe, or order a new test (new specimen if available, ISH or IHC)

If the pathologist or oncologist observes an apparent histopathologic discordance after

HER2 testing, the need for additional HER2 testing should be dis

Wolff AC et al. J Clin Oncol. 2013; Oct 7. [Epub ahead of print]
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BHYTpMoONyxosieBas reteporeHHoCTb

% KnoHa ¢ amnandukaumein
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259 23,30%
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Nwoban o 10% 071 10% po 20% Ot 20% po 30%
reTeporeHHoCTb

KaK oueHuBaTtb HU3KONPOUEHTHYIO
rereporeH HOCTb?

* [pynna c KOJINYECTBOM NO3UTUBHbIX KNETOK >
20<30% - 6e3yc/I0BHO NEPeEXoaAnT B KaTeroputo
NO3UTUBHbIX C/ly4aeB

* [pynna c KOINYECTBOM NO3UTUBHbBIX KNETOK >
10<20% - TpebyeT TeCcTUpOBaHMUA
AononHuTenbHoro obpasua

* [lo Hawemy onbITy -yaAanocb nposectny 57%
naumeHToB — 24 n3 42 60/1bHbIX

* M3 Hux- 11 nauneHTOB bblAN pacUeHEHbI Kak
NO3UTUBHbIE

27.04.2018



MeToabl nccnegosaHma HER2-
NO3UTUBHOCTU, UX MPENMYLLECTBA U

He4OCTaTKM
IHC - Tect HegMXOTOMUYECKNIM — eCTb cepas
30Ha. OgHako KBannduumnpyet 60abLlytO

4yacTb 0bpasuoB

PasnnyHblie meToabl NCNONL3YIOTCA ANA
ANArHOCTUKN COMHUTENIbHOro rno Her2neu
no3nTusHoCcTn PMXK

MNpenmyLiecTsa U HEAOCTATKM PA3/IMYHbIX METOA0B

nup

FISH

CISH/SI
SH

HeHOCpe,D,CTBeHHOE onpegeneHue
MULLEHU ONA TapFeTHOM Tepanuu.
OTHOCUTENbHaA AeleBu3Ha

BbICTPbIN, AeLLeBbIn
KO/IMYECTBEHHbIN METO,

MeToza, No3BOAWMIA MOJHOCTbIO
OXapaKTepn3oBaTb COMHUTENbHbIE U
reTeporeHHble onyxoau

Mo3BonseT paboTathb co
CTaHAAPTHbIM CBETOBbIM
MUKPOCKONOM, 06pasLibl yCTOMUYUBbI
K AJIUTENbHOMY XPaHEHWIo

CNOXKHOCTU B UHTEPMPETaLLUH,
0Cc06eHHO Ha HEKAYeCTBEeHHOM
maTepuane

OcHoBaH Ha uccnegosaHum PHK,
0CO6EHHO YyBCTBUTE/IbHOM K
npaBuabHoOM 06paboTke maTepuana,
YYBCTBUTENEH K NPUMECU HOPMa/IbHbIX
KNETOK

quCTBVITeﬂEH K KayecCcTBy maTtepuana,
AnnTenbHoe XpaHeHne HeBO3MOXHO

He Bce cnoxHble cny4yau moryt 6bITb
NpPaBuUIbHO MHTEPNPETUPOBAHDI

Furrer et al, m J Clin Pathol 2015;144:686-703
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NMonucomuna 17 xpomocombl

NcTHHaA noancomma onpeaenseTca Kak Hasimumne B K/1ETKU
[JOMNOJIHUTE/IbHOM NOJTHOM KOMUU XPOMOCOMbI

* B pekomeHaauuax ASCO/CAP 2007 3 n 6onee Konui
LEeHTPOMEPHOro permoHa 17 cumtanncb NnpusHakom noanMcCommm
(4yactoTa npu PMXK -3 -46%)

OpgHaKo nocnegHue uccnenoBaHUA NOKa3bIBAKOT, YTO UCTUHHAA
nonncomms 17 xpomocombl — KpaHe peaKoe cobbiTve npu PMIK,
W yBeANYEeHME KOMUMHOCTU LLEHTPOMEPHOIO perMoHa rosopuT
cKkopee 06 amnanduUKaummM KpynHoOro y4acTka XpoOmMOCOMbl,
BK/IOYAIOLLETO KaK LieHTpomepy, Tak u reHCEP17 HER2

Hanna et al, Modern Pathology (2014) 27, 4-18; Perez et al, J Clin Oncol(2010) 28:4307-4315

UccnepoBaHua «nonucomumn» metogamum FISH m
CpaBHUTENbHOI reHOMHOMN rMbpuansauum (CGH)
¢ 1o sorvsouc cases risscoereD s cases
SMS =
CEP1
HERZ e
s
FARA .
e ;;er’l‘n“:;:::u';"ﬂ"““"°““ Marchio C, J Pathol 2009




ASCO/CAP 2013 — oueHKa KONMUAHOCTU reHa
HER2

Bce cnyyan ¢ 26 Konuii HER2 B KneTke A0MKHbI cubTaTbeA
MO3UTUBHbIMM BHE 3aBUCMMOCTM OT COOTHOLLEHMA
HER2/CEP17

Bce cnyyau c cooTHolweHnem HER2/CEP17 >2 fONXHbI
CYNTATLCA MO3UTUBHBIMU BHE 3aBUCUMMOCTM OT KOMUIMHOCTH
HER2

Bce cnyyam ¢ 24 HER2 <6 ponxHbl nccnenoBaTtbCa € oA
onpeaeneHnsa KONMMHOCTU APYrux reHos 17 xpomocombl (SMS
(17p11.2), RARA (17921.2), TOP2 (17921.3-22), and p53
(17p13.1), ana nyywero NOHMMAHKUA pasmepa
amMmnAnPUUMPOBAHHOIO Y4ACTKA UCKAIOYEHMUA
KoamnanduKaumm.

Wolff et al, JCO (2013), 31 (VoI31) 3997-4014

CobcTtBeHHbIM onbIT MIOB 62

Bcero 3a 2017 roa B nabopatopuio noctynuno 572 obpasua
ana nposeneHua FISH

Bce cnyyaun 6b11m nepBoHAYaIbHO NPOTECTUPOBAHbI METOAOM
UIX, ycTaHOB/IEH NPOMEKYTOUHbI YPOBEHb IKCMNPECCUMN
npoteuHa (2+), 8 80% cnyyaes — no kputepuam ASCO/CAP
2013

Mo3ntusHbIN pesynbTaT FISH (no kputepuio HER2/CEP1722 u
reteporeHHocTb>30% ) 6611 onpeaeneH B 25% obpasLos

Ba)kHO: 86% 06pa3LoB 6bIIM NONYYEHbI B pe3y/braTe
nposeaeHna TpenaHobmoncum

27.04.2018
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Camble npobiemHble cay4au:
C KonumnHocTblo 24HER2<6

B nopo6Hbix cnyvaax ASCO/CAP pekomeHayeT
AOMNONHUTENbHOE UCCef0BaHMeE APYIUX FrEHOB
KOPOTKOro 1 AZIMHHOIO nae4va 17 XpomoCcombl
metoaom FISH

MuHMManbHbIM 06BEM nccneaoBaHua — reH RARA Ha
ANMMHHOM naeye U reH SMS - Ha KOPOTKOM

Bcero 6b1n0 nccnegosaHo 30 o6pasuos. (5,2% ot
obuwen nonynauunm)

OTcyTcTBME NONNCOMUN NOATBEPKAEHO B 53%
cnyyaes (2,8% ot obuient nonynaumm)

KAnHnyecknin cnyyan

MauneHTKa 64 neT, pak npaBo mosiodHom T2NOMO,
BbINO/JIHEHA Buoncma onyxonu

Mopdonormyecku - NHBa3nBHbIN
HecneunPMUMPOBaAHHbIMA PaK MOOYHOM XKenesbl, 2
CTENEHN 3/10Ka4YeCTBEHHOCTU

UrX - ER+, PR+, Ki67 30%, Her2 2+
O6pasey HanpasneH Ha FISH

B KneTkax onyxo/su BbIABNEHO CpeiHEE KONMUYECTBO
konuit HER2neu —4,3; CEP17- 3,15

NpoBegeHO AononHUTeNbHOE UccaegoBaHue

27.04.2018
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SMS/RARA

KonuiAHOCTb He u3meHeHa
SMS 17p11.2

CEP 17 .
HER2 17q112_q12 YBennyeHmne KONMIMHOCTU

RARA 17q12.2-g21

Nonucomus, ckopee Bcero, OTCYTCTBYET, BbIABAAETCA COYETaHHOE
yBe/n4yeHme KOMUMHOCTM FreHOB Ha g —NJieYe U LEHTPOMEPHOTO
pPEervoHa, YTo MOXeT bObITb pacUueHeHOo Kak amnandukauma reHa HER2
HU3KOM CTENEeHU
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Kak pe3ynbTatbl paboTbl U3MEHUIN KOJIMYECTBO
HER2-NO3UTUBHbIX NALNEHTOB?

Tepoz
5%

\

Bbino — 25%

Kak pe3ynbTatbl paboTbl U3MEHUIN KONNYECTBO
HER2-NO3UTMBHbIX NALUEHTOB?

4%

10%
 HER2-
‘ u HER2/CEP1722
. letepo>10%
% HER2>6

i 24HER2<6

Crano-36%
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