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Abstract

Objective: To compare the effects of the 2014 version and 2019 version of the breast cancer HER2
detection guidelines on the interpretation of human epidermal growth factor receptor 2 (HER2)
gene amplification and protein expression status in breast cancer and its clinical significance. Me-
thods: According to the interpretation standards of the 2014 and 2019 editions, 3102 breast can-
cer specimens from the Affiliated Hospital of Qingdao University were re-interpreted, and the si-
milarities and differences of the results were analyzed. Results: 1. Among the results of immuno-
histochemistry (IHC) interpreted according to the standards of the 2014 and 2019 editions, the
number of undefined cases in the 2019 edition decreased and the number of negative cases in-
creased. After calculation, the difference between the results of the two editions was statistically
significant (X? = 1604.13, P < 0.05). 2. In the fluorescence in situ hybridization (FISH) results in-
terpreted according to the 2014 and 2019 editions, the number of positive and uncertain cases in
the 2019 edition has decreased, and the number of negative cases has increased. After statistical
testing, there are differences in the results of the two editions; statistical significance (P = 0.000, P
< 0.05). 3. There are statistically significant differences in the histological grade, tumor size and
other clinicopathological characteristics between the HER2 positive group and the negative group.
Conclusion: There are significant differences in the histological grade, tumor size and other clini-
copathological characteristics between the HER2 positive group and the negative group (P < 0.05).
The 2019 version of the guidelines has increased the negative rate of breast cancer HER2 detec-
tion, and the positive rate and uncertainty rate have decreased. The application of the 2019 ver-
sion of the breast cancer HER2 detection guidelines has a clearer interpretation and has better
applicability in the treatment of breast cancer.
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1. 8I8

FUIBE & LM P R LA, R LT RN —, RERE 187 MEEOL, 4Bk
LR B R R AR K ZE 40 3% [1]. AR A K IR T2 4k 2 (HER2) 2 A3 B A6 R T 52 1k 2 e 1
R, TEIT 20%I1) 5L I8 FhAg B R 4 48 5 R 1 A 2] [3]. HER 7805 1 6 63k 15 3 ELAR 28 1k 1
JHBT T, HER2 FH M FLI5E 8 52 R TR 7 EL APk A 77 3 T A1 [4]

FLBRPEE W 98— AL T 40 T T 080 5 SR 097 R R I ATV, HER2 2 14 1 25 40 (2 P 2
ZoEAF T HER2 K (i 365 s R4 14 7L R 140 1 9% s (5] HER2 {0 K %5 438 3 89 i IHC Tl 5 22
WARE, ZIEERAQORGIRA FISH J7 3k I — 5 B R R M o, LUIASI#E S9897 H
fri[6].

DOI: 10.12677/acm.2021.114223 1559 Il R 125 23k i


https://doi.org/10.12677/acm.2021.114223
http://creativecommons.org/licenses/by/4.0/

JHO

cH

48

22 BR B — PP HER2 MuA 2563k SR s P fidds, AR BoR, ) HER2 BH 7L s i3
FH B 2 Bk B AR [ 25 YR YT S T B 3R AR[7]. HER2 PH I 1 5L 4001 L e 53 IS0 |l 2 BR B H0VA YT 1 4F
Ja, ARERE LR AER2], WRELERA TR HER2 FH k3L AR o B 2 Rk it ] BRI 5
ST EAEZE 5] HERZ IRES BURSHEHI G R T I #E vy 7 i 8, 0 o A i WG 6 B 2 3

(AR HER2 R INIFE (2019 AR)) AL (FLARE HER2 AMI4E RS (2014 R)) MIEat, X352
BEAT TSR, BTEIRE HER2 FISRIMErm AN v S, FEBhIR & H TR a7 7L IR HER2 FH M
B AB T P 2014 fRAT 2019 iR HER2 HarIUFE B A bR 1S K 45 S AT X L, Ee4s 2014 JiR K 2019
Fi i R 3

2. BIREH*E

IEHUE BRI R BB ELRL 2016 45~2018 SRR 12 iR i AL AR 1 F AR B 3102 B, AsLIGah
NI 511 5 g B 5 e e L s ELRATATATVR 7 R i, HEBR R T AR BT A0y BRI TT B, DL S i
BT HER2 Rl 4 = AR mm . ARAARYE (FLARE HER2 RrillfE (2014 hi)) HEATAbFE . AR ik
J& SRR FE R 5~10 mm B IORFIFF IR A DA IG5 E T2 &0 R AR R SRS, A
N 6~T2ho [EE G HVEHCM, Ak, 4 pm Y))[8].

I WibR A . H HER2 $i/4(4B5, % K 257 FR A 7)) )2 BenchMark XT 4x H 3l % 4 2340 %
Pt ML 2 R 254 BR A B HEAT IHC Jett, ] HER2 4.0 XUFREHRH & () MM 22 0 F 24 7)) #E4T FISH
I

P I8 (FLIRE HER2 #2458 7 (2014 i) [8] % (FLIRJE HER2 Kl 45 (2019 ki)Y [9]H s br it ,
¥ IHC J& FISH Zetagh Joor M. BIMERAH & 3 N5

K GEiH 2804 SPSS 26.0 S &% FHEAT /M AL BE, X 45 R HEAT R 7R 50 BR Fisher B DIMER LML,
P <0.05 ®/nZmA G FE L.

3. &R
3.1. 2014 R A% 2019 MfREFIIERY IHC #MLER

SRS HHE R, MR 2014 RibR#EFIE IR IHC &5 N BEE ANEA 7€ « B )93 451 43531 79 20.02%+12.99%
66.99%; HR4E 2019 KR bRHEHIEE IHC 45 B A PH I AN 2 « B 50999143 51 20.02%. 12.80%- 67.18%.
2019 hin4i A5 2014 hingh RAHLLEL, HER2 BHE B4 & B & e iAo, B g EcE s m, A
TE i B gD

PA_b SEEG A 1 22 5 20 A Goi 2 (X = 1604.13 (P = 0.000, P < 0.05). W% 1.

Table 1. Comparison of IHC test results interpreted by the two editions of standards [Example (X/%)]
=1 PARFREFIIEEY IHC 4825 RELEI[51(X/%)]

ook () A BiHE+10) &
BH 15 (3+) 621(20.02) 0 0 621(20.02)
w5 (2+) 0 397(12.80) 6(0.19) 403(12.99)
BA 4 (1+/0) 0 0 2078(66.99) 2078(66.99)
it 621(20.02) 397(12.80) 2084(67.18) 3102(100)
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3.2. 2014 k% 2019 hRFRAEFIIER) FISH #MLER

S 45 SR, AR 2014 hitbr#E IR FISH 25 RO BAYE VAN € BI04 43 1) 9 24.11%..3.00%
72.89%; HR¥E 2019 FRARMEFIGEN FISH g5 50N e BIPERH G138 23.11%. 0. 76.89%.
2019 K brifE st B 2014 AR4AE R LG, FH I 0 55 S AN o 9 Bk, I e 9 g1 A5

AL Sz 56 B N Fisher A DA 2R - 3E 1T K 56, 2014 R 2019 fR 45 A5 525 % 5+ (P = 0.000, P < 0.05).
W7 2,

Table 2. Comparison of FISH test results interpreted by the two editions of standards [Example (X/%)
2. FARRAREFIERY FISH #0545 R ELE[151(X/%)

o e A it fif
BH 14 717 (23.11) 0 31 (1.00) 748 (24.11)
T E 0 0 93 (3.00) 93 (3.00)
3K 0 0 2261 (72.89) 2261 (72.89)
&it 717 (23.11) 0 2385 (76.89) 3102 (100)

3.3. HER2 PR 3L AR FE BOFRER S5 4E

FRHE 2019 fi FISH 3525 Sk 194> i 4H: HER2 FAYEZL . HER2 BHVELL, WLELP 4199 41l i Js BE 27
FHIE

AW FREYI[10], FEAMEEETEAR, VIR /DRSS AR ASLLH 35 5
50 HENFRE 7> FHE, ¥ HER2 PHVEL K HER2 B2 FL M (B8 3500 R = A5 i, EE
T EEEE HER2 BHIEA Y, FREE . PR ZERE N 2.65%. 39.61%. 57.74%; HER2
FAtEd s, FREE . PEERE. ZFEE DN 3.56%. 44.82%. 51.62%.

TEHZT7TH, KA Nottingham 73 2% R G [11 PR HERAT 732, HER2 FHYEH DL M gfE2, S
PEALIY) 61.65%, | Z%AN 11 923 )4 0+ 38.35%; 7E HER2 FATELL AR LA N 4522, 5 BA 1 495 51 (1) 68.68%,

I R0 1T 2557 50N 4.78% 26.54%.

FE R KN F5 T, HER2 FHPEZH A BA T2 (2 om < JifoBd fe K42 <5 em)i £ WL, o BH 411 51.05%,
T1 (MR KR < 2 ecm). T3 (MR KL > 5 cm)M T4 ((ERIB0E KN, 12 B i BE B R k) 43 1) A
46.86%-2.09%. 0; £ HER2 [MEA LA T1 5 2 W, 5 BI 121 63.90%, T2, T3 Al T4 435l 35.22%.
0.88%. 0.

7E HER2 PHYEZH A+, ER BHYES B15 V76153 318 53.14%. 46.86%; 7E HER2 BAPE4H, ER ZH
PEFIE, PHTER ] 86.12%%5 BA 9% 51 13.88%% L.

7E HER2 FHEAIH, PR FHPES G5 B 10461 7 51 43.24%. 56.76%; 1t HER2 P41, PR £ [H
PERIE, B LB 53 78 81.97%. 18.03%.

Ki-67 &#1k (>15%) 5 FLAE B E A B UG AHIE[12]. AL 15% % N FE, 708 Ki-67 mRiE
(>15%) F1 Ki-67 k£ IE(<15%). HER2 BHPEZL A, 95.26% KI5, 4.74% K%K, HER2 BIPE4LH, 72.33%
ERIE, 27.67%KEX.

DLW R = R AT A SR (P <0.05). W& 3.
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Table 3. Pathological characteristics of HER2-positive and HER2-negative breast cancer
% 3. HER2 [R5 HER2 [AM ZLAR B2 HOTRIREHHIE

FEAE HER2 BH (%) HER?2 [ (%) St
I
<35 % 19 (2.65) 85 (3.56) P=0.013
<50 % 284 (39.61) 1069 (44.82) 72 =8.709
>50 & 414 (57.74) 1231 (51.62)
R
I 2% 0(0) 114 (4.78) P =0.000
14 275 (38.35) 1638 (68.68) »#=312511
I 2 442 (61.65) 633 (26.54)
K
T1 336 (46.86) 1524 (63.90) P =0.000
T2 366 (51.05) 840 (35.22) »*=69.173
T3 15 (2.09) 21(0.88)
ER
FH 381 (53.14) 2054 (86.12) P =0.000
1 336 (46.86) 331 (13.88) ¥ =355.319
PR
FH 310 (43.24) 1955 (81.97) P =0.000
B 407 (56.76) 430 (18.03) 74 =419.818
Ki-67
Ik 683 (95.26) 1725 (72.33) P =0.000
{kRIL 34 (4.74) 660 (27.67) 7% =166.908

4. ¥7ig

H HER2 ¥E[aiay7 239 It LIk, HER2 g B BE VAT 77 SRIMME— 7772, #ERAVEAS 7L
Jides R IRg 2H 23k HER2 [ 3IA A R T IERA IR B AT e 52 28 TR M6 YT 1 HER2 PHPEFL I B3, R
/> HER2 MM S B2 32 5t HER2 69T, B S 24 0 SR 42 5 S 4 B o I ) B 144 FH (23]

FE Z A7 51 440 B 25 L K T 2006 G FFUAHRIE i E Py M S SR I 1S fE A G R, il (HER2 &
WFEES) [14], X HER2 R R AR A HIEARAEREAT FISE, $RFE 4 2009, 2014 4 [z 2019 FFHIREHro

EARSLIGHE i H, AR4E 2014 i 2019 FbrdEFI L ZH HER2 IHC 25 3L 1) —ShEc . 2019 flsh
oA HER2 BA TG g & T 2014 Fiss v HER2 BAMEI R IR, 2019 fR4E RN HER2 AN i I 9] i
KT 2014 fJR&E RN HER2 Ae ol &, 1 pi gl b 45 R 9 HER2 BHH: 193 ) B 3% 2 4

2019 iRt 2014 fiFERE IHC 45 SRR K IV AR AE G A8 4, T 45 AN 8 BIARHE B 2014 FiTK)

“>10% IR I AN M RIS e 8. 59 28 S 0 5 1) 400 PR 4% €5 B< 1 0% 1) 95 T 41 A 2 301 55 1T s R ) 4

Gt ABECH 2019 R “>10%[FiZ iR AN 2GS - TP RRE I, SERE AR e (L l<10% 3=
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Jer A USRI e AN AR e 57, 2019 JiR S EE AR MR e (i) e B v, X 4 RON AN e I e (L B R
EL 2014 FRESKR TP . BT EIRRS RS, 59, 55, Mg R 4048, ik 2019 it IHC
S5 FON AN 58 (R R T 4 i G €2 e B ) SR T e A R TR L, R4 s 7L s R HER2 Al
RIS HEE A — E = L.

TEHR 3 FUBRR IR P AL SR FP AR ERR IR I U T THC etk % 2014 FRbRE S /D NALAAH E
(2+), 1% 2019 hiRhritESS - HEE U TR G A AT E (2+), SRYs ] 45 [F) T 52 B AR ge . B
FLIN THC He ) 52 5 97 558 R 240 RS % €2 58 P55 1T AN 2 S M, Rk e B3 HER2 2 1 3R IA IR 1 ) B
SR B IS A FISH A — 20 T [15] JRA W ST R B 40 Ml U T8 e o m R G JE 93, 12 1t
L S PRI o A R 2 R T A 000 % € 1% frh 8 A R 6 ER AR B0 AN T8 4, R SRR 9 BE S (3+) AT
Gtk — L FISH FRE?, BAORATA HER2 FEDH 4 1S B3 SN 3RA5-6 R iRy 7 [16]. Tl et U
T S0 L B 0 € ) 352 1A i, LIRS FISH RS B A

i 96 0 L 4 €2 5 PR S A — S B W, AN R B B A () WL 558 22 e ROt Ao v B A P 22 S 4 0o
GER AR, bR E . R AR G R A 2 e e R A R A — s R, — SR
B 1) FISH ASI & AN AT /b () HER2 A& F- BRI “ &hrufe” [17].

FEARSLIGHE ST, AR 2014 fR % 2019 fbriEHIEL M 24H HER2 FISH Q45 G 2 r A A Gt % =
Mo ARYE 2014 FRARTEFELN FISH 85 5, BHYE. A#fe FBAME 58 24.11%. 3.00%. 72.89%, #RiFE
2019 JRFFAEFIEN FISH &5, BHPE. A#eE fPES 78 23.11%. 0. 76.89%. FLHBHMERF]. A
Bt g k2>, BP9 B8 384

£ FISH farill 77 i1, 2019 fiR BE 33 H 135 HER2 5 DI EU/4H M, (AN HER2/%E 17 5 YL ikt 22 ki (CEP17)
EefE > 2.0 A& PLAISABHME, 75 R 2 T35 HER2 #2 1%L > 4.0 {55 /410, 2014 KK HER2/CEP17
FCEAE NI BE I e — 28, 17 SR EAR 2 A5 R FISH 251 A 5 i nT e i Kl 2 —, CEP17 1
INFFAR— B AR B L iR 24k, TTREH I T CEPL7 Wi S35 FISH 45 BRI i v, 17 53
AR 2 AR BEIE Y HER2 B: R4 36 B AR i 5 A IS 70 R [18] . 2019 hitdE R 7E HER2/CEP17
L <2.0, “F#5 HER2 # DI U4l > 4.0 H <6.0 LR, 454 IHC JIiegh o BHH: (3+) i s N BH
PE, AR B R HES B, FISH R h A2 T 3E— 5 .

] Il A Fib R 27 23 (ASCO) - 26 [E5 L 27 5K 24 43 (CAP) T 2007 4E 1 YRk K AT HER2 A ll45 7, T 2018
TR — KR, ETESR A HER2 A (0 v A 2k 1 2 v 1 PR S R A S B 1) 259076 97 1B 35 . 2018
ASCO-CAP HER2 fuillfard 5 2019 hit HER2 KrlFE R A —E 2R . £ IHC Jiih, FERZAME(2+)
HIARE, ASCO-CAP FRFGER > 10%0) 23 4H il 55 22 v &5 4% FE 1) S8 BE A i I35 €, 2019 ARIF 2K > 10%
JIFo 9 240 i 553 % v AR R ) S 4 4 S €1 B <1000 178 4 i 5 17T S0 4 I 4B MU E (0. 2019 AR RS EVE
IHC et 58 BV 1) [ Ity S e (B )5 S5, i B 22 BB B R 19 00T FISH LI bL 2, R & k> HER2 BHTE
BE A RO T S BLH I . FISH Al 77 1H 5 S AE T CEPL7 4 341 ELAE AN hn J. CEPL7 ANy 11 b
EIGINMTE AL, 2019 AR R A& IHC S5 REFGHITL, #5 IHC 455 vk 3+mF A NBIPE, 2018 fR
ASCO-CAP fRFIN R4 & IHC 25 REZE T, 5 RNAIRIE +)I 75 55— BRITxy FISH 25 R =3 A5, 45
AR A A BAPE6], 2018 ik ASCO-CAP F5 §5 1) FH 4 97 9] i i B K.

U4 CEPLY7 (4 HE7E HIWr HER2 B[R4 36 Fl 2 11 R 1A 5 88 TS ST 7 T 1) A7 E 4o — LEH
FLRY], CEPL7 T ¥GH I~ R LB K A A IEORY 450 [19]. 78R4 & 53#F 7N HER2 1 CEP17
LY 18 g RE S AL A HER2 BI1E, 3 HER2 mRNA F1 (A Fi /K F5 HER2 A4 44 fp 5 5 AHLL[20]. 5
BWFRIR, AT 17 5 Yt LR [F] — 2% e AT o R B AN S8 1) 7 A e A DX S P 4 DL
Frsin, (5 17 S Y@ HIENZ RAR[21], MR &AL Gtk 5 BRI Y 52
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HAEREY G [22] o A BT TNV E AR B AR BEAE T e 5 Y A R MR 0%, BT 3 OB BRI 4 45
B n, G 17 54 iR[23]. 17 SYERL AT HER2 K41 (¥ 52 i 7 i3k — B /¢

HER2 J& Pi] #2111 7 Joi i s e HER2 )i 45 Stk — 20 s ma U s JR 0 VR 7 R [24] . AR
HER2 Jk K7L BN i N I3 38 2 AR e (1, 33 e i PEAE HER2 BHYEFLIE S E W, W RERZI
I AR X697 SR (135 B R0 B 38 U [25] o 108 WF 78 Wom AN IR 46 3R, AR Jir 9 Vi e L e [ — v A [
X3 HER2 AR 11 B — 5[ 26] o BRI 38 5 0 11 R0 10 57 o 12 v e 2 s il L iies S5 037 7 SR Il 7
N XS A 7= A Y A R 5

A SEIGHE TR Bk, HER2 PHMEALAIBA AL AL 22200 . o R /INEe I PR B A A AR 2 B3
225, 5 HARSCHRHRE —25[27] [28] [29] HER2 it 1A 15 FL s & (0 To i AR A7 26 [ S AR AR B BRI 0%,
SRR N ENIRIE. K RA G, HAE SR IERE30].

2 2019 FRAAREA VI 7T IHC FHE R K 20.02%, 5 E 9 A\ BEBEEFH—250(12.1%~26.2%2 [7][31]),
HARYE 2019 FRFIE 45 R 2 BRI AR, 45 R AP RREIESE I, (A5 2014 FRANSL 4 R 1 —
L - 2019 WbRAE I FISH PR 2 FEAC, BT 5, PR S HER2/CEPL7 EUfl > 2.0 H-13% HER2
5 UUEUZ0M < 4.0 (1 LA AR AE U AE O, 2019 Rl FISH A6 45 S48 2014 K58 i BA i .

5. &

g5 BRIk, HER2 PHYEYS HER2 B 7L e B BE SRR A 2 2 22 5, 2019 WK bR vEEAG A T 1 —
AW HER2 (RS, $Rm TR AORSHERL, A T IR RIE T 75 SR E o

AEH
LA 8 R4 A
S5
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