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Association of HER2 with clinicopathological characteristics and pCR
after neoadjuvant chemotherapy in breast cancer*

CUI Zhongyuan, WANG Wenhui
(Affiliated Hospital of Beihua University, Jilin, Jilin 132011, China)

Abstract: [Objective] To examine the relationship between the human epidermal growth factor receptor 2 (HER2) protein
expression level and clinicopathological characteristics, as well as the relationship between HER2 expression and the efficacy of
neoadjuvant chemotherapy in treating HER2-positive breast cancer. [Methods] A retrospective analysis was conducted on the
clinicopathological data from 161 patients with HER2-positive breast cancer. These patients underwent neoadjuvant chemotherapy
using trastuzumab and pertuzumab from July 2019 to July 2023 in Affiliated Hospital of Beihua University. The study statistically
assessed the association of the HER2 protein expression level with factors such as patients' age at diagnosis, menstrual status, tumor
size, lymph node metastasis, estrogen receptor (ER), progesterone receptor (PR), Ki67, and other clinicopathologic features.
Additionally, the correlation between the HER2 protein expression level, other clinicopathologic features, and the patients'
pathological complete remission (pCR) post targeted combined neoadjuvant chemotherapy was also examined. [Results] Out of
the 161 patients, 80 achieved pCR while 81 did not. The HER2 protein expression level was significantly associated with ER
(¢=21.239, P<0.001) and PR (}*=23.733, P<0.001). Moreover, HER2 protein expression (y’=19.940, P<0.001) and ER (*=26.328,
P<0.001) displayed an association with pCR rates. Multifactorial analysis revealed that higher HER2 protein expression levels were
observed in the ER and PR negative group (ER: 6R=0.157, 95% CI: 0.030 - 0.837, P=0.03; PR: 6R=0.234, 95% CI 0.065 - 0.841,
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P=0.026). Patients with a HER2 protein expression level of ICH(3+) had elevated pCR rates (6R:6.393, 95% CI: 1.469 - 20.885,
P=0.016), as did patients who were ER-negative (OAR=0.381, 95% CI: 0.160 - 0.910, P=0.030). [Conclusion] A significant

correlation exists between the HER2 protein expression level and the hormone receptor. The HER2 protein expression level serves as

a crucial predictor for the treatment outcomes of HER2-positive breast cancer patients receiving targeted drugs alongside

neoadjuvant chemotherapy. Furthermore, the estrogen receptor status plays a vital role in determining the efficacy of neoadjuvant

therapy.
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AR [ ZRE Pl (NCC) 7E 2022 4R R AT Y
S EEREGT R Y WoR, LD, FLIE R
R DUREAE . HORR RS T R LB E T
oo NEREREKHFEFZIK 2 (human epidermal
growth factor receptor 2, HER2) S TR ) A Uk
W Z—, VENEE BRI A A e T 3R
ERMNTZEEE, L TFREE 17912, 4
35N NR T, R FEUEEER, AR Z 5T
M A A B S S, e RN A
PRI T BVER 2. 24 15%~20% WL IR IR P
i BRI HER2 SRR 4 1 5l 63k, HER2
PR AL LR e B (R 28 PR | PG 22 Mo Y
FRAE © o BRAZ SR T ARG Bha 7ot il Bh ik
J7 (neoadjuvant chemotherapy, NAC) [N H H 25
7z, AT HER2 FHPERIZLIRE B, NAC S
$t HER2 L [T RRCR#4F . BEAEHL HER2 1Y
NGy TR ] 2 R AN, #EAZ ik NAC Y
HER2 [H 1 24 3| R 98 A8 00 0w 3 5¢ 4 2%
(pathologic complete response, pCR) R\ 5 T £ 4%
Z 3 NAC 19 =S Luminal RIFLAME R E, H
22 B BT R 22 BR BT OURE IR 5 25 (LUT 1)
PRZZAEL) 78 NAC Hh By ImA 3 7 af AR
LRI B TR AR AE I (disease-free survival,
DFS) **o BFFE A B, fE#52 NAC BK591 HER2
PR T, HER2 S H AR IA n RERURE
LTS e A HER2 SEHRIE S NACTFROE R
AIRIEFEATI AR O b, S L e B AR T IR
LT WA MR A Fy i — DR ST . AW
F R HER2 45 (1 3R K K15 (35 1 O B
TS HER2 BHA% FLAR K £ 2 22 DU IR 43 NAC
SPRO AR OCHE , Sl R B2 A 0 HER2 BH PR AL
s R BT B A TP R IS
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7 H T AR E B B 452 NAC 3K G % Z AU
Y79 HER2 FRYEZLIE E 161 01 BT A
TE4E52 NAC FIFARIBS T HTIA 56 5 1 b AR BT
BHABEDEEE, HIBUS A RIS R E

MARRHE: OLte; OFiEdEs 7% T
Fras VB P FRITE ARG, 2 B2 A A 012 IR 1
LR HE, O&f ARty )ka
(immunohistochemistry, THC) 5 2¢ 6 U 4% 28 H2 A
(fluorescence in situ hybridization, FISH) #f € N
HER2 FHPEFLIRE s @MRIESZ L HAbBT IR R
JPHE: ORMITEESIEH ; @2 & th Z BB
R ZER PRI A ) NAC HbRifE T %€ 4~8 A1)
&, TR TEFARVIBRIGS T

HEBRARE . OIRIR PR E IR A4 | 35t T ik
KHEE; QBMFRERE; ORMEFLUEEE;
@378 b i 7% 5P & A 3R B0 D R 0P T
QEEIRI LI Lt @B I EL . F. H .
i SePE RS s O T W L5 A
G T BB T 54
1.2 FAR

FIT A SR B AR 2 T Ve LR S 2 7 %
MBS NACIRYT, BT I 58 X259 i
EHALR | BE N NBRERATF S AN
RUE, Y HIE R KR gty O A b
E I PR B 98 2% 25 (Chinese Society of Clinical
Oncology, CSCO) FLAREE 12 97 45 B bR E B AL R
7o ARWHEIEH AW 161 Fl B F P, 102 4
(63.4%) [ 452 M 2 BREHUFNMA 2 BREAHUR 5
LRFMRMNZY (TCHHP) FRIRIT ., 59 B
(36.6%) & N PR 259 F0 AR IE I T 51
R BHURIMA 2 Bk BT A AL IR 25 (AC-
THP) JrZ&i6y7 . MAEEEN MELIEN, 1E8)T
SRR MR Z N ZE TR
1.3 I RREFAE R I T BT a4
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Ao, AR S [ DR e 2% 2/ 56 [l 2 hh o L A
S AL ACRINFE RS AT A R, MR 2
(ER). Z2#E 2K (PR) FHMERE SCR=1% B
Y IAZ G . HER2 PR A9 45 5 401352 U AR 4% 2019
FiH 7L IR g HER2 A48 9 7, HER £ik 4
IHC (3+) = IHC (2+) /FISH (+) % XA HER2
FHYE . 4iifH 3 ER. PR, HER2. Ki67 £ ik1H
#, HER2 (2+) By #E—20 0 FISH 461
HER2 JEPRI 4 HARAS o W] s i 42 28 350 i DR B30 %
B, WIEHIZEHMERY . RRL4L . WK/, 2
Ve NIRRT 2

Z: M8 Miller-Payne 7320 bRifE ", 4R NAC R
ST AR AU ERES A B3 Ry T RO oo 1~
V&, H, T, I, M. IV, g0E XMk pCR,
V445 UM pCR,
1.4 Sit=FHiE

I8 FH SPSS 27.0 X £t T A S S it AT
B HE S THC (2+) /FISH (+) Z41A1 THC (3+)
4, N Pearson ) K405y, Fisher B PIRER 1L,
PRI 2R L 3 9 2 Il DR B4R AIE 114 22 5 LA S HER2 R
HFRIBKT-5 NAC PR A OGP o B R 2 Hr

Logistic [1IH 4341 22 [K 2 43 Mt 1 4L IIfs PR S BEARRAIE 1)
%5 K HER2 %5 H £ 157K 5 NAC JF 8 AgAH &
P P<0.05 AEFAGIFE L.

2 R
21 HER2 ZEERIZKESIGKFIBIFMERHE
x4

TEAR KB FE RN A 161 B 5 v, 134 1)
(83%) 3 HER2 £ IKIRE N HC (3+),
27 Bl (17%) H:# HER2 E AN HC (2+) /
FISH (+). R ZESpHEER TR, ER. PRIRE
JES2 IR HER2 2 13RI CIRIN R, Z5A
Giitsa L (P<0.05), MiHZEHARR . A 200k
B MR KOG N . Ki67 JC ik E A
Kt (P>0.05). W& 1. ¥ ER. PRAAZHEK
IYMTAEARL, ZESR R, B4 HER2 (& kKF
ANFEBEHE ER, PRAIREMNZERA G IT¥E X
(P=0.030; P=0.026), ER. PRIRZEH HER2 &
EESUES kLA A 1PN S Gl B A S g i
JRFEW, ER, PR BAMEM B HER2 & R IAK
485 (OR=0.157, P=0.030; OR=0.234, P=0.026).
L3k 2.

HP<0.05 IR ZHWAZH R i, SR H
# 1 HER2 EERZKFSEFRFEHEBXEHNERESNT  [2(%)]
Il A B RAE [HC(3+) (n=134) [HC(2+)/FISH(+) (n=27) pa P
WIS AERS
<50 % 63(47.01) 13(48.15)
0.012 0914
=50 % 71(52.99) 14(51.85)
AHZRE
R 2% 70(52.24) 17(62.96)
1.041 0.302
B2 64(47.76) 10(37.04)
BN
<2 cm 20(14.93) 3(11.11)
0.267 0.605
>2 em 114(85.07) 24(88.89)
N ATt
PRl w4 29(21.64) 5(18.52) DI Wik
K ELE RS 105(78.36) 22(81.48) ’ ’
ER
i 75(55.97) 2(7.41)
21.239 <0.001
FH M 59(44.03) 25(92.59)
PR
B 88(65.67) 4(14.81)
23.733 <0.001
FF 46(34.33) 23(85.19)
Ki67
<30% 42(31.34) 9(33.33)
0.041 0.839
>30% 92(68.66) 18(66.67)
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% 2 HER2 EARIZKTSIGKBESFMERXER

SEEN
e A 95 BRARAT OR 95%Cl P
ER Bt 0.157 0.030~0.837 0.030
PR [ 0.234 0.065~0.841 0.026

2.2 HER2 ZA¥XiA/KFE NAC FHHIXFR
1E 161 f B F b, 80 Hl B # A% T pCR,
81 1l iR A3AF] pCR, Mfk pCR %k 49.7%,
HZEAPras A s, MR/, HER2 FHFRIAK
V. ER. PR M0 B H AT BGOSR &

R 3 HIMNELHRESHHEBUTRETEERNBRZIN

ARG EE L (P<0.05), MHNZEHER . A%
IR WRESEERIEMN . K67, (bIF £ ERS
IHITJE pCR FIC W ZE A M (P>0.05) . U3k 3.
BRI R b h P<0.05 IR E G A Z IR M ps
B A ras R BN, HER2 & AFRIEK VT2
SOV 0 S B AT i i B 8 4 2 i 0 ek ST 0 [
% (OR=6.393, P=0.016) JAl, 44758 ER (/2
pCR A S FMH 2 (OR=0.381, P=0.030) . TifE
ZHRFE R, MR/, PR A pCR A9
SN R, ZR TSI E L (P>0.05) .
L3 4.

[n(%)]

I A AR Kik# pCR (n=80) pCR (n=81) 7 P
WIS AE#E
<50 % 37(46.25) 39(48.15)
0.058 0.809
=50 % 43(53.75) 42(51.85)
A4S
R 40(50.00) 47(58.02)
1.044 0.307
o 4azt 40(50.00) 34(41.98)
B NN
<em 67(83.75) 16(19.75)
3.979 0.046
>2 cm 13(16.25) 65(80.25)
N AT YA
P RN wr 16(20.00) 18(22.22) 011 0730
VeI NukA L4 64(80.00) 63(77.78) ’ ’
HER2 ik
THC(2+)/FISH(+) 24(30.00) 3(3.70)
19.940 <0.001
IHC(3+) 56(70.00) 78(96.30)
ER
B 22(27.50) 55(67.90)
26.328 <0.001
[AE 58(72.50) 26(32.10)
PR
BE 30(37.50) 62(76.54)
25.053 <0.001
FH M 50(62.50) 19(23.46)
Ki67
<30% 26(32.50) 25(30.86)
0.050 0.823
>30% 54(67.50) 56(69.14)
[ SIPIE S
TChHP 54(67.50) 48(59.26)
1.177 0.278
AC-THP 26(32.50) 33(40.74)
x4 ZMNMEREFHBUTHRESEERN 3 1t

SEZEST
e AR AR OR 95%ClI P
NN 0.360 0.121~1.070 0.066
HER2 k58 6.393 1.469~20.885 0.016
ER 0.381 0.160~0.910 0.030
PR 0.458 0.189~1.113 0.085

N H A K R 5244 2 35 R IR B9 T8 AN
AR EEEZENEN, 7ETA LR E M
B RE T, A 15%~20% 1) #H FK I HER2
FER B 2k, HER2 B2 N FLUIREIAYT
P EZR A, TR NG T, i R AT
T2 SR BTN [0 245 9 1 FH 2 HER2 PR A4 78 2L AR 8
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HIAREIAIT 772, SCHNEEWEISS %5 2 H1 GIANNI
A5 RRSEAESE T h 2 PR SBURTI 22 BR B R
PRIEARIATT X B pCR KA BN B A . 4%
WM, AT — & 43 BB AR B B 8 A9 I PR AR
HER2 £ 35 KX B4 BIA Y77 2 30 AN (B AH
KB WA, BT — 5T AWK
R aE R R, ER, PR BAPER#E HER2 R
KK B R, THC (3+) MU pCR R T
IHC (2+) BYHF . HER2 % %A/ FJ& HER2
BH: LR AR 2222 BRI 5 NAC 3145 pCR A ST T
MHZE .

RIRIFIE R Z I ZE Logistic [0 19 43 #7145 1 ik
R, MEZIRIRAS S HER2 B AR IKK LA BE
BRI SEE . ER. PR FIME4H) HER2 2 A #157KF
W& F ER. PR BHME4L . nTRERY R IR E MK 2
{RF HER2 {55538 % 2 A7 AE — 2 I AR M (5
TEE AN AR RIS, HER2 85 A k50 5
SR I R BRAFAE I OC RIFA G — [ XA TR
PG P T8 A 5T S A B AR A

AWFFE LB HER2 & H R R 81 B pCR R
BB HE R . HER2 JERA7E A G, 435k
[ SR AN S U R A, ot 22 R ERURIG 2 2k
BT A4 IO 4 500 BELIT T3 A . AR
MU LA, B56A5 (i FE T[] Ast o o] ] 05— SR A D 53
JE ZRAKRIE R, #Eim W IE S BHWT T HER2 T i
o, et B —mimtsh, 0T 62 fil
P52 R WAL IS NAC B R, 45 9 R THC
(3+) HEM pCR FFH T IHC (2+) /FISH (+) 1
B JEARRPIIE PN T B2 B R A
A NAC B, dE—20EL T THC (3+) B
AT THC (2+) /FISH (+) 09 EAH &
pCR . [Ht HER2 & [ AKX T il NAC
73— B R T o

FEARWEFEH, ER tJE pCR 2k 37 7 0 K
. ER ATERYEE pCR K& T ER YR HRE .
ZIHESY Y R, IR 2RI S pCR
R, X AR S IER AR & HER2 28 7R H
iy A M A= 4 L 0 RN AR 1R 15 38 % 2 TR A7 A
—REMIAE A Ko AR F BN PRORESTEH
HZE PS5 pCR A LB, HE2REE iR
HAE pCR WA WM A R, ol eE S A st b
Bx. 5o, AR ER, R ZARAER R
H I AIGTT R, HIT RO TR 2
R B Y YFIRAETE HER2 25 R 3Rk

- 31

B, % B b2 400 % Ak 245 4 o R
TR BUAT B T 100 R NAC TR
Zi FArR, AR5 7R HER2 25 [ #2k K
5 EZRRSMHE, s HER2 & A £k K F
527 WA B4k IT pCR #H2C, THC (3+)
B FLIR S R E A L THC (2+) /FISH (+) HERH
ik pCR BY T REME T &, HER2 #Fik KX pCR 47
WL . EARDESE Ry BB, HEA R
AR, BA )RR, SE#Fkey K
FEARD, HF—PIRER G pCR TITNN = .
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