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n1sUsZIIuANEDAAABITBINNSATMUAGATUY HER2 Taemailia Fluorescence

in situ hybridization f28uaninadsiuas ASCO/CAP a9l 2013 uaz U 2018
Assessment of concordance in HERZ status using fluorescence in situ hybridization

(FISH) technique according to the ASCO/CAP 2013 and 2018 guidelines

MuASA wdsgual gnand Buyu’ auysel Anfiacing? vany Wwsinu! Yseadl wmsidng! way inn3ni dugdTan'
Kanthida Jangyubol! Jutamas Yimnoon' Somboon Kittikongwat? Bongkod Petcharat! and Priyavudh Herabutya®
Thivaratana Sinthuwiwat!’

UNANED

81 Human epidermal growth factor receptor 2 (HER2) TunumdAnilugUaeuzisausinuy Fafnazny
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Abstract

The human epidermal growth factor receptor 2 (HER2) gene plays a crucial role in breast cancer.
Most breast cancer patients found overexpression of the HER2 protein or HER2 amplification in 15-20%
of invasive breast cancers. Fluorescence in situ hybridization (FISH) is regarded as a standard method for
determining the abnormality of HER2 overexpression in breast cancer. Assessment of HERZ2 status is an
essential step for prognosis, managing the treatment, and choosing chemotherapy for breast cancer
efficacy. In 2018, the American Society of Clinical Oncology (ASCO)/College of American Pathologists (CAP)
was an improved version for testing HER2 in breast cancer in 2013. They try to decrease equivocal HER2
cases because equivocal case results are challenging for clinical treatment. After all, anti-HER2 therapy
in equivocal patients is always unpredictable. Furthermore 2023, there will be ASCO-CAP HER2 testing
guideline updates and no changes in the 2018 ASCO-CAP recommendations. This update affirms the 2018
ASCO-CAP guideline recommendations. This research assesses the concordant HERZ status using the FISH
technique within the ASCO/CAP guideline between 2013 and 2018. Moreover, this research needs to
compare HERZ status between different numbers of cells because the number of cells that should be
counted and reported in this technique is controversial. The result found that in 71 cases (94.67%) of 75
cases, the HERZ status using the FISH technique within the ASCO/CAP guideline between 2013 and 2018
was concordant with 0.8886 kappa with showing a strong of not difference between HERZ status from
both guidelines. Furthermore, 2 of 75 samples (2.67%) changed from equivocal to negative, making it
easy to decide on treatment management. Moreover, the results of the number of cells for analysis
between 200 and 60, followed by ASCO/CAP 2018, are similar, and we found 70 cases (93.33 %) in which
decreasing the analyzed cell number did not affect the HERZ2 status. Even with a reduced number of
cells used for analysis, the HER2 status interpretation was not affected. Although there were 5 cases
(6.67%) with a change in status, but when looking at the kappa, it still shows strong concordant at 0.8567,
indicates a high level of concordance. This study can conclude that our laboratory can use the ASCO/CAP
2018 guideline for FISH analysis, allowing the patient to receive potential treatment and reducing

laboratory analysis time.
Keywords: HER2; FISH; ASCO/CAP; breast cancer
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American Pathologists (CAP) l@iiuuiniaientu
nmsnaaeudy HER2 Tunzis uiun nediuuinig
atuusn Tl 2007 wagmoululd 2013 ladins
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Usglerinisad dnaes HERZ TUN192190MNUNTT
fnwilenauauaidonisinuuuusaiselusiu
HER2 laag19iuszd@ns aaw Wolff et al. (2013)
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AN5199 1 AN IUARIRSNLNIINNSA AR UE HERZ 989 ASCO/CAP T 2013 uay U 2018

mewmALla FISH (adopted by Wolff et al.

, 2018)

HER2 ISH 2013 ASCO/CAP guidelines 2018 ASCO/CAP guidelines
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ISH positive | HER2/CEP17 ratio > 2.0 HERZ2/CEP17 ratio > 2.0 and average HERZ copy number > 4.0
HERZ2/CEP17 ratio < 2.0 and average (group 1)
HER2 copy number > 6.0 HER2/CEP17 ratio = 2.00 and average HER2 copy number < 4.0
(group 2) with concurrent IHC 3+
HERZ2/CEP17 ratio < 2.0 and average HERZ copy number > 6.0
(group 3) with concurrent IHC 2+ or 3+
HERZ2/CEP17 ratio < 2.0 and average HERZ copy number > 4.0
and < 6.0 (group 4) with concurrent IHC 3+
ISH HER2/CEP17 ratio < 2.0 No equivocal category
equivocal with average HERZ copy number > 4.0
and < 6.0
ISH negative | HERZ/CEP17 ratio < 2.0 with average HERZ2/CEP17 ratio < 2.0 and average HERZ copy number < 4.0
HER2 copy number < 4.0 (group 5)
HERZ2/CEP17 ratio > 2.00 and average HERZ copy number < 4.0
(group 2) with concurrent IHC 2+
HERZ2/CEP17 ratio < 2.0 and average HERZ copy number > 4.0
and < 6.0 (group 4) with concurrent IHC 2+
Group 2,3 and 4 with concurrent IHC 0 or 1+
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WBLATIER AL Af U 20 Load wazdawna
Aasgiinaiinsatu 2 lu 4 elilideazunaves
fogaiiu uarlunsnunilldfmegneiginged
DIUNA bInTITY

ndurhnisisuiisunisinszsine
Y9INTHUTIUIUGEAE 200 Lwaa wagn1suuIIuIY
Wag 60 WAE @ aNITNINUARAIULUDY HERZ MY
ASCO/CAP T 2013 (a157971 1) waz I 2018 ay
AN5197 2

M9l 2 nasilumsuUasiasngamsnasives ASCO/CAP uesl) 2018 (adopted by Wolff et al., 2018)

Group ASCO/CAP Guideline 2018 HER2 IHC result HER2 ISH result
Group 1 HER2/CEP17 ratio > 2.0
0, 14, 2+, 3+ Positive
Avg. HER2 copy number > 4.0
Group 2 HER2/CEP17 ratio = 2.0 3+ Positive
Avg. HER2 copy number < 4.0 0, 1+, 2+ Negative*
Group 3 HER2/CEP17 ratio < 2.0 2+, 3+ Positive
Avg. HER2 copy number > 6.0 0, 1+ Negative*
Group 4 HER2/CEP17 ratio < 2.0 3+ Positive
Avg. HER2 copy number > 4.0 and < 6.0 0, 1+, 2+ Negative*
Group 5 HER2/CEP17 ratio < 2.0
0, 14, 2+, 3+ Negative
Avg. HER2 copy number < 4.0

Ratio = ratio of HERZ signals per cell over CEP17 signals per cell, Avg. = Average

*With comment

¢ v Y aa
nsaszvdaya l¥aaa

WU gulUas g Ui aAuaannd aq
(Concordance) NMsAUAEa1UE HER2 989

ASCO/CAP T 2013 waz U 2018 tagn1sivunaniue
HER2 sywinsinuiugaa 200 Waauag 60 wad 1ag
msnagEay Cohen’s kappa coefficient aduananldy
VndBUAIABAAR DY (Consistency) UBUBLA 2 NAY
a s . a )
MUAS19T 3 way laaunmas (Chi-square) 580U

°

tedndey 0.05 eldsunsudnsazy STATA

A15197 3 SEAUANABAARBIURNADALAUUININLULINIBY McHugh (2012)

Aedn Kappa STAUAIUHDAAGDY ZaeazAnuLdasiy
0.00-0.20 lufiruaenades (None) 0-4
0.21-0.39 AUEEAAABIUEEIN (Minimal) 4-15
0.40-0.59 AINADAAABIUDY (Weak) 15-35
0.60-0.79 AMuEBRAaBIUIUNAN (Moderate) 35-63
0.80-0.90 ANEDAARBININ (Strong) 64-81

Above 0.90 mmaamﬂé’aqmmﬁqm (Almost Perfect) 82-100
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1. n15U5210UA2INEDAAA D99BINIS
AMUAaAIUZEY HER2 Aqawwalda FISH Tagly
neusivas SCO/CAP 99U 2013 uaz U 2018

PNNANIANINTUTUTBUNSTANGY
1ne ASCO/CAP Guideline 2013 way ASCO/CAP
Guideline 2018 loth@egnafiniunas $1umn
75 518 ANIATeinaLardangulag ASCO/CAP
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Guideline 2013 119'Ana 1NN ATNLUINI
ASCO/CAP Guideline 2018 Wu11 H41UUAY 71 578
(94.67%) finaluiud suuvas i efuanads
Cohen’s kappa coefficient Lﬂ"a@‘m’maamﬂé’m
YeuNUT AR nuTAduUEANS kappa ¢
Wiy 0.8886 wansinnisulanalagly ASCO/CAP
Guideline 2013 e ASCO/CAP Guideline 2018
finnudenndosiuunn (Strong) AuANSIT 4

AM519% 4 Wisuilsuauaenndadluniseuna 200 wad lneld ASCO/CAP Guideline 2013

Wigunu ASCO/CAP Guideline 2018

200 cells ASCO/CAP Guideline 2013 Kappa P-value
Negative Equivocal Positive
Negative 25 2 2 0.8886 <0.001
200 cells ASCO/CAP -
Equivocal 0 0 0
Guideline 2018
Positive 0 0 46

uan A Samuinisiuan 4 518 (5.33%) 7id
nsudsunguanmsdanguna sansvaaeuiile
WU euA UM NI ANE UATUUUINIG
ASCO/CAP Guideline U 2013 lag@1u13a9uun
sandu 2 nqu Tdun ﬂq'maﬂ%wﬁ"q (Equivocal)
F1uu 2 578 Adsudunaay (Negative) uag
ﬂejmﬁmamﬂ (Positive) Wasuunaau (Negative)
17U 2 578 (2.67%)

2. WSguigun1sAvunganiug HER2
381319910 200 LwAd AT 60 wad Lagldy
Guideline ASCO/CAP 2018

W emur1n1519 ASCO/CAP Guideline
2018 lailgvilfantug HER 2 vesftherdsuutas
Tuun uivaslunisdanguitaedingldsunis

30

fuupdnIuy HER2 wuunIA e Ianunsamuun
anuzidu Positive 38 Negative lél auzi3deia
AnwUTeuTisuNIARUAEaIUE HERZ SINAUKA
IHC $£%®31997U9U 200 Lwaduay 60 waa laedn
NgAAIM ASCO/CAP Guideline 2018 Ll afnwy1in
AULANG19YDITIUIULIAR L HARN BN1TATNUA
annuy HERZ lumsiimsnevinansely

INNANITANEINITLUS BULRUUNANIS
ATIEATEWINATUUTIUIWLGES 200 Lwaduay
60 waa Lagly Lwan1e ASCO/CAP U 2018 wuil
fduauiUaeduau 5 918 9nstenun 75 51
(6.67%) ﬁﬁmsmﬁwuﬂamdummﬂawamﬂLﬁu
AUAT19T 5
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A1519N 5 1UIUS19T L UA 8 URUAIADIUE HERZ 91NN1S01UKA 200 1@aa wag 60 Lagly

ASCO/CAP Guideline U 2018

Case HER2 200 cells 60 cells
IHC result
ratio / Avg. HER2 copy number : group | ratio / Avg. HER2 copy number: group

HER2 ISH result HER2 ISH result
1 1+ 2.8/3.8 : Negative 2 3.8/4.5 : Positive 1
2 0 1.5/4.2 : Negative 4 2.1/4.9 : Positive 1
3 2+ 1.8/3.9 : Negative 5 2.5/4.3 : Positive 1
il 2+ 1.9/5.1 : Negative 4 2.3/5.3 : Positive 1
5 3+ 2.2/4.6 : Positive 1 1.6/3.1 : Negative 5

Ratio = ratio of HERZ signals per cell over CEP17signals per cell, Avg. = Average

KaN13ANWINITIANGUNSAMUAGDUY HERZ
WS HUUUIUAR LUNTUATIZANG SEWIN9NNT
ATIYINGA 200 Laa WagnISIATIEVING 60 lwaa
WU INAIINN1TAIUIEAD A Cohen’s kappa
coeficient il a9 A wcemAd adluN5E W@ 200 Liad
wag 60 twad Lawly ASCO/CAP Guideline 2018
WU A UUSEANS Kappa TA WU 0.8567 A

A157971 6 WansliAiIn N8UNa 200 1ad uaz
60 wwaa lneld ASCO/CAP 2018 1Uu Guideline i
ANLEDAARDINTN (strong) wanalsifiuinlinaly
Tumafeaiu na1nAsldi191u3uLa8 lung
AATITINAITANALIN 200 Laa Liae 60 Lwaa
ATAUAdaIUE HERZ luTAuuanm19i Y Na
FansldAeuuda

A1519% 6 WS oUW 8UAINNEDAAA BIbUNITBIUNEA 200 wad way 60 waa Lnelyd ASCO/CAP

Guideline 2018

60 cells Kappa P-value
ASCO/CAP Guideline 2018
Negative Positive
200 cells ASCO/CAP| Negative 25 4 0.8567 <0.001
Guideline 2018
Positive 1 45
A15aAUsI8Nan15IvY kae Wang and Xu. (2019) 7luanaan nsulana

ynuamsAnyandiiiuinnsdangulug
MAUINIG ASCO/CAP Guideline 2018 Tl
Laflevinlsfanuy HERZ vosrUne1Ud sundasly
WAEWUIILAIUADAAR BIN ULUINIIVDY
ASCO/CAP 483l 2013 Beapandeafusmitoves
Zare et al. (2019) wa¥ Farshid et al. (2022) 7
WUl Msdanauaniuy HERZ laglduuinig
ASCO/CAP U 2018 TWinadenanaeiu ASCO/CAP
9 2013 Ay 89.3% uaz 99% mugdsy Snits
aglunisdnnguanuy HERZ vosieiiinanas

Tenunsodangquaenuzidu Negative 3o Positive 161

FedannAApINUNANISAN®YY Y84 Liu et al. (2019)

31

FISH #fikandu wuunnie veamzSadulusses
Invasive 7ina I mmunohistochemistry vy 2+
#11 ASCO/CAP Guideline 2013 1 adang ulnal
A1 ASCO/CAP Guideline 2018 5189 4f 1l gn
fmunaniue HERZ Wuwuumis fldanansadn
naun1sinyl a1msadanguidu Positive w3e
Negative 1¢ vilsanunsagasandulalun1ssnw
wagn1snensallsald vilagUaelasunissnum
ogamnyay sy Seaguldihmslduuamll
AIuRa LNl ASCO/CAP Guideline U 2018 Tu
NsAMUAENIUY HERZ denasianadnsvesdUqey
Tunswasunisquasnu
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Tnglunis@nuineunddladnisszy
Srunugadiidlunsinssinadiviueu sghady
n13Anw1v04 Prendeville et al. (2016) An1538yld
agntion 20 wad vive Wuil 60 wadleeld 3 tumnor
fields #39n15@n®1v03 Poldnia et al. (2017) Tu
mMsfAnwanus HER2 lagleinaila bright-field ISH
fuuzihliiuegreios 20 wad lneuiwadiill
Fouruiu Tu 2 ﬁuﬁﬁuaﬂﬁumm invasive cancer
wavasUilaednvajasiiuil 40 cells lnetfusgaiion
20 wwadse 1 Wi

wiogslsimy WeowSsudisunsimun
AOUBUBY HERZ fgsnunumadfiunnsnaiy szaing
60 LaaLaz 200 waa tagldinugives ASCO/CAP
9047 2018 nuin MadanguilivAsunuadluvils
AstnundaIus HER2 Wasuwlas Tnenuind
MsWasuanIUE HER2 evuasiuay 5 510 Taedl
FIUIY 4578 7 WA sudous HER2 990N1S
AATIEANATIUIU 200 Laa Minaldu Negative
wazid a3iAs1zrinasIuIL 60 wwad tinatfu
Positive Wananinud f51uau 1 s1efidinanis
31515 TIUIU 200 1AE T I Ha Positive Lile
Tias1gd 60 1wad nudnlinaitdu Negative
Wosmnsuugadfiuasunlasdunsimszsina
grainn1siAdeuennaINUsnadATzARinsAn
Fuaraditaau dwalinsimueaniug HERZ
wWaguwasl Prendeville et al, (2016) 1 Rakha et
al. (2015) wugaliiAsgsing 913U 20 919 60 Wwaa
Tnedenuinafiuansiety 3 U3na waswusiily
ATIHAHATIWIUTAE 60 B9 120 wad Tunsdliidl
HABR3EIU HER2/CEP17 9g581319 1.80 fi1 2.20
3ol heterogeneity Rakha et al. (2015) agnslshin
N1581UNATIVIUTAd T UINT U 9199x 1 LAn
Uselgatnanisiivunaniuy HER2 warenavlu
waideld 1osnginsevinasnaaziiasizsing
Auanveuwafismun ssdodudomssySdunis
AA1zviNe WU n1sdusuiuladludiudilaly
waanzise a1 liAamstiuUsUuwadund 1o
Tuiwadluusnauiidadyyialld 3 background
wnAuld o1 lriesigvinaianatn vilina
\inaruaatnad euld Prendeville et al. (2016)
and Polonia et al. (2017)
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ayunan1sIdeuazUselevunlasu

[

nsnuiilvanuiifamd Tnsene
o898 dun1s3fadunaznissnwusiSaduy
AsAnwriddugaslunans o d1u Tnsainnns
UselilUAINUEDAAR DIVBINTATRUAGNIUYE HERZ
Tnewada FISH mendninaeives ASCO/CAP U89
U 2013 uaz U 2018 WUIHALEDAAADINU NS
Annaailyidniuuuamia ASCO/CAP Guideline 2018
laileinlvanug HERZ weosr{Uneauuvadly us
fdavaslunisdnnguaniuy HERZ vesrfUeiiiing
mAs Baelinesunmduasdidormgiiuneiss
Fnenaunsadaduladonnisinufidaaud iy
dlvulalginadonldnstidnseednu HER2
IFaghamnzay wasauundedeveinissiwun
UssLnnaemdninael ASCO/CAP 2018 dadfamslal
Wasuudadlud 2023 aduayunsivdninusii
IWldegwraiadlunsujsanieedin waziile
ANYINITTANG UNISAINUAAD UL HERZ LAY
WS UTIEUTIUIUGAATENINNTILATIERE 200
\Waa LagNITIATITIING 60 Laa wulludaany
wane1slunIsIRUAdn Uy HERZ laawaila FISH
dlosuwadlumsiessinaanas wandlimidiui
MTAnzieag 60 wadunuiiozidu 200 wadlk
nadnSndenaiu aunsavilinisvageu HER2
fluszavsnmunniy annadlunsinssinauas
nsldninens Inglinsenusieannugnies

Fadu udTedasuldinfosufoang
aunsauInaninaugiaes ASCO/CAP U 2018 w1
Ufuldii et unuamnansd§oalunisussidu
anuy HER? Tnownafia FISH iielwn1sseauna
Wudag v fuaeldsuuselevdainnissne
dosnandruiugaedifinaniie Snitsannns
nagouinduilddnfunasainuadlunmssne
Tfovas swdsasnadnafosiionainduannnis
Snwlel

JDLEUBLUZIINAITIVY

[
v S

MIAMNAS LU NNAR DY WU 75 AI0e N
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