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[(HE ] B=2588: \EEAEKKEFZK2 (human epidermal growth factor receptor 2, HER2 ) 2520 i fe i & 5 11
FEEZ —, WA W R F RS H R . AV B ESRITHER2MRER L (HER2-low ) FLARIE B4 1Y
IRIGELAARAE, DL AR B LT oh 57 a8 S U AR S . Faik s MIBESN A 2009—20184FF 42 HLIC 24t fa Jifrag 1<
Fe S B ALY T I HER 2B PR ZL R J 2 (0 I R B2 AHOC AR L, PR & IX4r WHER2-low & T K3k (HER2-0) 41, 43
BrHAFEZE S, SRR A R SPGB B A7 5 A 258 2 25 % ( pathological complete response, pCR) 1)
Morsgm N ER, R HIKaplan-Meier P4 R FIHER2 R B M FlJ5 25 5% . S8R AI77206 83 TP FE 24k (hormonal
receptor, HR) BHMEE & AYHER2-low U8 3 5 THRBEAME £ & . Logistic AR A Z R 2 A 45 5 Bow, g K/
(P<<0.001) . HR (P=0.026 ) KZHER2%3A (P=0.018 ) SEpCRIGIMSZ T F . WA, 78 =BIMEFLIE (triple-
negative breast cancer, TNBC ) H, HER2-05HER2-low[JpCRF 27 TG+ X (P=0.598) ; M7 Luminal BYZLIRIE
1, HER2-low & pCRF N9.4%, B FH{LTHER2-01919.3% (P=0.003) . fEEpCR (non-pCR ) HEMALE0Mh,
HER2-low 4 BT i 35 1 THER2-058 4 (P<<0.001 ) , HSEAAFRIAT2.2%, MHER2-0{L456.0%. £5i8: HER2HE
FERARFTHER2BIME 8 AT AR A I ARG B2 EAE , I 5 588 B s K R A .
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[ Abstract ] Background and purpose: Human epidermal growth factor receptor 2 (HER2) is one of the main markers affecting
the prognosis of breast cancer patients and the most important reference factor for the pathological classification of breast cancer.
This study aimed to investigate the clinicopathological features of breast cancer with low expression of HER2 and its correlation
with therapeutic effect and prognosis in neoadjuvant chemotherapy. Methods: The patients with HER2-negative breast cancer
who received neoadjuvant chemotherapy in Fudan University Shanghai Cancer Center from 2009 to 2018 were retrospectively
included. Clinicopathological information was collected, and the patients were divided into groups with low expression of HER2
(HER2-low) and no expression of HER2 (HER2-0), and their characteristic differences were analyzed. The independent influencing
factors of pathological complete response (pCR) after neoadjuvant chemotherapy were evaluated by univariate and multifactorial
methods, and the prognostic differences among different HER2 expression groups were evaluated by Kaplan-Meier curve. Results:
In the 772 patients enrolled in this study, the proportion of HER2-low was significantly higher in hormonal receptor (HR) positive
patients than in HR negative patients. Multivariate analysis of logistic regression model showed that tumor size (£<<0.001), HR

(P=0.026) and HER2 expression (P=0.018) were independent predictors of pCR. Subgroup analysis indicated that there was no
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significant difference in pCR rates between HER2-0 and HER2-low triple-negative breast cancer (TNBC) (P=0.598). In Luminal
breast cancer, the pCR rate of HER2-low patients was 9.4%, which was significantly lower compared with HER2-0 patients (19.3%,

P=0.003). In the survival analysis of non-pCR patients, the prognosis of HER2-low patients was significantly better compared with
HER2-0 patients (P<<0.001), and the 5-year survival rate was 72.2%, while the 5-year survival rate of HER2-0 patients was

only 56.0%. Conclusion: HER2-negative patients with different expressions of HER2 protein have different clinicopathological

characteristics, which are related to the chemotherapy sensitivity and prognosis of patients.

[ Key word ] Human epidermal growth factor receptor 2; Breast cancer; Neoadjuvant chemotherapy; Pathological complete

response; Prognosis

NF AR A FZK2 (human epidermal
growth factor receptor 2, HER2 ) &M FLHkia
BEWE N FLEREWZ —, W2 iR
MR EEMBHERE . BT, &R
25 IA B HER2 PH B o 2 $5 H 92 2H 234k 2 A5 )

( immunohistochemistry, THC ) 5583+, 2+HJH
1258 (in situ hybridization, ISH) BAME 2!, ¥4
>k, HEEAIRNEIT (PTHER2IGYT ) WFFIASHT &
J&, HER2[HAMEZLIREA TR CAS B & 4Tt

XFFIHC 2+, 1+HISHBAYER B, BEASA

)@ THER2BAME . X070 8 # S HER2 LK IX
(HER2-0) B#EEML, HAREMSTHER2IGYT
was O AR FURE B9 4 R, XA
B EEIL TP EZIK (hormonal receptor, HR)
[ MEBZE Z 1K (estrogen receptor, ER) | Z#i
EZ K (progesterone receptor, PR) | AYFKAL
B8 A Luminal B9 ZLBea 5 — BAPEFLIRYE (triple-
negative breast cancer, TNBC ) , TEVRJT KM%
5 HER2-01 [F) 28 Y FL M8 JF- e A [m] . R,
LA R BT R PTHERZG ) (14 B, HER2{IKE
i5 (HER2-low ) HESFREZ BN ZRE, &£
% H T DESTINY-Breast04 857 |7 fy 4t

M ST I 5 — TG T-DXd X H B Ui sk 84k T
75 % Fl THER2-low I W 2L 68 1 97 RI0R 22 4Pk
A BEFL I I R . 45 R W, T-DXdiRYT
TRt ALY (progression-free survival,
PFS) FLEAAFH (overall survival, OS) ¥J3k
R EUGE ., R — R iR 25 )
BB (antibody-drug conjugate, ADC ) “kJE
B HTHER2IGYT X T HER2-low & HAT — )7
2, AT EPIIE Tz 3 s I A 24 W T
HER2-0, #J BEHAT HARR 9 A W47 O SRy
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LR IEE B8 S B AR Y SRR AR kT,
A7 5 e 62 1R DA T A AR I P T A R B R A
F P R TAES e TR B PR, R
FBHIF T AR 0] LA oL B Bh AT 5 7 AR 2
AL I, AT B E S . BT
By 7 B0 AR A I PR AY , duwl) V2 F T g
(TR 25 R T A UESE . IR, IR HER-low
R B RS HA AR, LA 2596 7 R i
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HER2[IE B E IR IR BERE, REHER2E R IA
AT A A 22 57 R RS A TS 4R AIE

1 ORIk

1.1 RO EETT

WCAE 77251 7E 52 B R 2 [ T e s B 912 Wi
Sy T~ T 7L AR R I I R e k. T s T+
2009—20184FEAE S H R 2= & Mg = BeH232 1%
HEALTT, TR HEZLAR VIR AR B o5 bk e 25
HHEA . A BE R B TR TS O 5
FTE AU A, IEAEIZ WX AT fih S sl
R 2] (A0 B 5 A T AN AT S A A A . AR
WFFRANN A THER2BAPE B, Hoe SCHTHC 0,
1+, 2+ HISHMIM: . 28 B iy i H2 22 i AT v
BIT IR E A A ARSI AALS A, HoAlHE
PrAMEE R BT RO . U FL I . Bk
FLIRE A S ML

Fi s B E AT T 447 RR B Bh LYY
T RNEERA RN (R0 mg/m®, K4
<k A2 mg-min/mL, %51, 8. 15K,
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28 AMIANEIET) |, R TH AT AR IR
o RTHREASE 222 (pathological complete
response, pCR) Y E L2 NTF RIS
KEITEAST, X FAEpCR (non-pCR ) A4 HE N
A FANTT R A2 E AT . SRS
B N IRy P I Tl et L Ry T R
HFEFHAT . T NAARR A B C 2 E A
B G R TORHRN A R AS B R [R5
1.2 frMERFST

pCRAYE SR L o R 65 Ik B 285 P ¥ oI 1
PRI o AU R AR B s TpCR. ToliEAF
# ( disease-free survival, DFS) & X HMNFARE
HApm iR (EAE )RR k. mbhER . Bk
JibEg Bl R IR SR T 45 ) (] . BT A SR A A T
R33N H MR, HZEIET- kT,
1.3 IHCH'#F

IHC/3Hr FEALHEHER2 . ER. PRAYZFEILFI
Ki-6738 5 $8 85 . A THC 23 #1340 3 7 et 40, 1
HAY F, TR S s Bl B E TR AR 58 il o
ER FHH K PREAVERI BRI = 1% IS (5. HR
PHIEFEER PR FH 1 . HER2IE L THC /M 85 400
0. 1+F12+,
1.4 SitFAiE

K HISPSS 19.0%K {4 X} B A5 4l 47 4 it
00T o pCRAGFIIN 48 A5 32 2838 1o 50 A 2% 0 by
( Pearson K556 ) MZIHNZ /M (logistic[nl
AL ) SCEE . 2l Kaplan-Meierfii £k, Jfifid
log-rank 5 3 HI Wi A A7 25 55 o BT AT PAEEY R XU
P<0.05R2EmA G L,

2 7 B

21 BEERYSE

AR ILAGET 7201 B3, Hrh AR <408
M 5 18.4%, 40~59% 1 1168.9%, =60
BRI E H12.7%, 61.1%0 B LR, K
TACIF AT RN, Ty T R T8 ) i
36.5%. 47.7%%15.8%. 3:588% (76.2% ) H¥F
TEALIT RIS A MRS 7% . IEHRRAS, &
04y HLuminal®® ( HRFAYE ) & TNBC ( HRY]

PE) PFPIERY, HorpLuminal B 3L492f B, 5
63.7%; TNBCI:280%14 %, 136.3%. Ki-6744
FEFRHEUE (=20% ) [N 1166.6%, Ki-673Hi4H
FREUIL (<20% ) M 533.4%,

HTHER2MIHCERIE (0, 1+, 2+) , ¥
B4 HWHER2-0 2 HER-low WP 21 . 38 3 246 36
I BT A ) it A g B 2 R A1 78 P I 20 2 [R] Y 22
S Hirp, MICHER2-lowi 3%, HER2-05 %
HAHMNEERTHH (P<0.001) MHEEK
Ki-674%545% (P=0.016) . HREAME B E Y
HER2-low b &k 2 5 THREAME B 5 . 1A [
SF A RIIREWR A AP A RNE RS, 5
HER2-low#fl H., HER2-0 Luminal BIAH X 5 £ I
(69.8% vs 56.1% ) , TMHER2-low " TNBCAHIX
LU (43.9% vs 302% ) , ZRAEFITFEXL
(P<0.001, #1) .
2.2 pCREgTMEZE

7724 B 136413k pCR, EpCR
FN1T.6% . il B R 2 &R 5 i
M p CRF MG IR B 2R, & B K
/I HR K HER2ZR K J&p CRIY P 7 Fi A 2= .
Hr, HEMTHHEHEEARS G pCR (T,
WEEPCREN NS.2% ) , ZNESHE
A, UT, M8, T, KT, WEHENHMEL
(odds ratio, OR) (95% CI) 43%1450.543
(0.363~0.812) #10.274 (0.135~0.558) , 2=
SAHEGHFEE X (P<0.001) . HR (54
) JRXTpCRA WM, HRIIME (TNBC)
BE M pCR&KIX21.4%, MHRFHM ( Luminal
) BEUN15.4%. ZHESPriR, PIHR
PP A2 B, HRIAMEEEOR (95% CI)
90.638 (0.429~0.949 ) , ZRAGFIFE XL
(P=0.026) . HER2ZFEK L [FFIAI T pCRAY
TN fE , HER2 3R 1K 7K S 5 1) 2 35
HfEpCR, HER2-0. 1+F12+H F M pCRFE />
WHN20.5% . 15.5%H111.8%., ZHZE DR
/~, LIHER2-0Z 8, HER2-1+K2+H &Y
OR (95% CI) 43%°40.640 (0.405~1.010)
10.474 (0.262~0.859) , ZRAELG ¥ X
(P=0.018, %2) .
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WA, A5 IR 3 A THER2 K A 7E A [A]
HRW A ) L, ZETNBCH', HER2-0, 1+4l
2+$%‘E’JpCR$/\”Ujﬂ23 1%, 22.5%H117.1%,
ZR LG E Y (P=0.598) . JMi{FLuminal
RIFLIRSEEH, HER2-0, 1+F12+H F HpCRE S
MR19.3% ., 11.1%H16.1%, pCRFEHHER25E A
FETE B ZEM M (P=0.008) . UNKFHER2-1+5
HER2-2+& £ HHER2-low, WpCR*KH49.4%, ik
F{KTHER2-0/419.3% ( P=0.003 )

2.3 HER2RZES5REWGE

AW VE— 0 THER2E KA 5 B E T
):EI‘J*HBQ‘@ 772451 £ 35 1 v A BE DT SRR 661

, BEVTHAE L BI22340 0 & . R aistT
#FO 128%IpCRAEF ], I PS5 e 5 A4 53T

T2, BERISHFOSHEILI6. 1%, HeT Hw U
HIFE , A E S N 644 Fnon-pCR A FH 4T T
TG 5307 -

MK S, HER2-low B F WG B &L
THER2-0# (P<0.001) , H54E0SKKL
72.2%, TMHER2-0EF N 456.0%, 7EIZH 501t
th, [RIFEFEAR A AR 3 P L3 T HER2R ] 3%
NG 225 . HhETNBCHE 1, HER2-low
BE UG B D THER2-058% (P<<0.001)
HAHER-low £ F HISHOSHK HNT6.7%, MHER-0
HH I N58.3%, fELuminalfil 3t HER2-
low 85 R —E M ELEE S, HER-low 3
(54E0SH470.1%, HER-05# $459.1%, {H2%
SRGIFE X (P=0.564, K1)

F1 ETHER2RIZM EE I K RIEFHFE
Tab. 1 Clinicopathological features of patients based on HER2 expression

[(n(%)]

Case

Clinicopathological feature P value
HER2-0 (N=430) HER2-low (N=342) Total

Agelyear 0.377
<40 74 (17.2) 68 (19.9) 142 (18.4)
40-59 296 (68.8) 236 (69.0) 532 (68.9)
=60 60 (14.0) 38 (11.1) 98 (12.7)

Menstrual state 0.666
Premenopausal 260 (60.5) 212 (62.0) 472 (61.1)
Postmenopausal 170 (39.5) 130 (38.0) 300 (38.9)

T stage <<0.001
T, 164 (38.1) 118 (34.5) 282 (36.5)
T, 180 (41.9) 188 (55.0) 368 (47.7)
T, 86 (20.0) 36 (10.5) 122 (15.8)

Lymph node status 0.934
- 102 (23.7) 82 (24.0) 184 (23.8)
+ 328 (76.3) 260 (76.0) 588 (76.2)

HR <<0.001
- 130 (30.2) 150 (43.9) 280 (36.3)
+ 300 (69.8) 192 (56.1) 492 (63.7)

Ki-67 proliferation index 0.016
<20% 128 (29.8) 130 (38.0) 258 (33.4)
=20% 302 (70.2) 212 (62.0) 514 (66.6)
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Tab. 2 Effect of clinicopathological features on pCR rate

Clinicopathological feature Case (N=772) n pCR 1 (%) Univariate P value Multifactorial P value OR (95% CI)
Agelyear 0.891 0.832 -
<40 142 24 (16.9)
40-59 532 96 (18.0)
=60 98 16 (16.3)
Menstrual state 0.184 0.375
Premenopausal 472 90 (19.1)
Postmenopausal 300 46 (15.3)
T stage <<0.001 <<0.001
T, 282 70 (24.8) Reference
T, 368 56 (15.2) 0.543 (0.363-0.812)
T, 122 10 (8.2) 0.274 (0.135-0.558)
Lymph node status 0.592 0.791
- 132 30 (16.3)
+ 640 106 (18.0)
HR 0.036 0.026
- 280 60 (21.4) Reference
+ 492 76 (15.4) 0.638 (0.429-0.949)
Ki-67 proliferation index 0.190 0.307
<20% 258 52(20.2) Reference
=20% 514 84 (16.3) 2.618 (1.456-4.707)
HER?2 expression 0.044 0.018
0 430 88 (20.5) Reference
1+ 206 32(15.5) 0.640 (0.405-1.010)
2+ 136 16 (11.8) 0.474 (0.262-0.859)
100 HR negative
N S \/\
sk 30 1®
S oo HER2/EFL I 1 43 B AIE T o #8 H A A W]
2 ok BAWEN . BT REAE B XTHER2HE WA 97 1Yl
: _ P<0.001 BG40, HER2-low ( HLISHIIME ) 1934 5
— -low . . o
2 TR HER2-0f8 % R MTHER AP H 25, (R
0 - : . L ' AR AR Sy — 28 oph 0 SL MR8 o0 B AT WF 5T
v 0 mihe . BEEHIHER2 ADCIIBFIGIERE, T
" R posiive DSS201RBFcLE ik % 7 ), A
1 STy = N D S >
VR EIHER2-low FL IR IR o] RE7EHTHER 2167
80 Wk, I Al E B AR T A HER 2 BAPEFL AR
-l R KA.
g £ BFF06E T HER-low 1 BT A5 3 AR TR
a5 T fiziE . HATIASY, HER2-low UL FHRFATERL
ol —HER210W 008 WS, AE T HER2-low LR SO < O BF
—HER2:0 R (n=3 727 ), 55.2%KHR FHEZL AR
% 20 40 60 80 100 F128.1%ATHR 1ML T A f/EHER 2-low . A<
t/month WIS IMIESSAEHR AP b, S HRBIME A
B REHAEATARHER A SHELER o, HER-lowH NZ W (56.1% vs 43.9% ) o 4
Fig. 1 HER2 expression and prognosis in different HR expression 9 I\ ’ HERz'IOW‘% %ﬂlﬁﬁ?‘? EXﬂ‘iﬁC’fE& E/:JKI'EH?E

subgroups

FEENEY N BAR, $RAHXHER-08 % B
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A FIXTHE Z Y Luminal%! , 1ITHER-0M] ELAG AH X%} 5
ZFTNBCI !,

AW ST 5 AT T HER2 3 38 A [A] () H 3%
TEF B ALY TP IR BE T AR SRR AR
Agr, RIFHER2FAM: B FH MWHER2H (£ ik &
43 WHER2-0, #LFRiL (HER2 1+) FKEEA
(HER2 2+) 328, BRI F, HER2E £
KF#E R, HpCRZEML, HER2-0, 1+H12+H
HHpCRFESHIM20.5% , 15.5%H111.8%,
MR TGS X —BEASEHR AP ZL R &
FrR oA, T AEHR PR B O 2
B, FEARTFEATNBCI 4, HER2-0, 1+l
2+ IpCRFSIHIHN23.1% . 22.5%F117.1%,
2SR hgitE Y (P=0.598) . [M7ELuminal’!
FUBRIES, HER2-0., 1+M12+H 3 fpCRAE 551
A19.3%. 11.1%F16.1%, pCR*FE5HER2EIALT
TEREMEN (P=0.008) . X—KkHE5ZHWF
FEARaE VO A fE T T IR R
AR . Fk2 3104 IR B RREE L
HER2-low3t1 098 (47.5% ) , HER2-03:1 212
%] (52.5% ) , HER2-low{& fpCRZEN] B AL T
HER-0f8; (29.2% vs 39.0%, P=0.0002) , 7E
HRFAPETE2H F, HER2-low I8 1 pCRZ i, B i
X FHER2-009% , {HAEHRBAME T 4 22 7
Geitep i o EN/NEA R R EBEST D
AR ES e . TR T, AR AR
WAGREFEAT T RaE 2Kl AT, R
HER-low/ & # pCRAFFAL, (EXF T non-pCREH 1M
&, HER2-low B4 W5 2 35 00 THER2-0/8 4
(P<0.001) , H54FEOSHEKIKT2.2%, TMTHER2-0{Y
$456.0% X —RIAEAFFA X FHER2-lowj&—2
FRIF AR AR, (U 48025 (24 Luminal
L) BFLIRIE RN . A —TH90 A3 6891F|HER2
BA 1k LM R E AT T, B ST E A
PAMSOZEERRG TN T Bt 4702, LA MAEHR FH
HER2-lowfifyid ., 280N Luminal BUF i,
H158.9% K Luminal A%Y, 33.4% A Luminal B,
S5HRHMEAHER2-09% A b, HER2-low i 3%
K KA Luminal A5G H . IZETNBCHY,
HER2-low FTHER -0 = [B] A & 20 35 PR] 6 ik 2
5o AU FIER, HER2M FIXTEA [H] 437
FLIRE AT RE A AR AR L, AU SRR 1Y

43 B HER-low A HA ST 43 B E

SRT AT FE I RFSE 1 S g X TNBC i 3 3k
PSRBT A A, I HEX A2 FH B i i %
SR LA M S e A2 AR P R R, R T HER2-
low 5 HER2-0 TNBC#% F HA (1l I R F BLA
YRR . AR WAL EA P, TEie
TETNBCHA & 7E LuminalZ | HER2-low i #1
R —E WA, (B —LRAFETNBCH
ORI, Mi7ELuminal VA B F 22 B IS 1
RS TR EE R TITE
non-pCRIGEF, BMbIrmieyny s, t—L4
FNHER2HYZRIAAT B T IX 73 i 2 TNBCYEAY, A g
ARG IR TAEA — e 28 L.

H A%t FHER2-low 1 5 AT A 43 B .
AR5 L0 HER2-02 BIALE/E < 10%[1)
Jih 2 20 it P £ 55 A HER2 B9 b, 1hiHT A ADC
FEIX A HER A 55 43k FLAR R B 3 h B 7R 1R T
2k ", X FEHHHER2-low MTHER2-0FL I8 =2
[i) £y DX 53] W e 3 U8 A 1 B AL, AL TiT i
B2 XN HE B IE R R IAHER2 1 Il 5 A ik
HER2 4 1988 43 FF . HER2AS B #6000 iy S o 1k o
NHER2-low TR B T4 ) o g4k,
HER2/I 14 70 il PY A THCAS 1 45 R AS B b A7 75
—E B . AE— T AT AR EHER 246 I A F
Feep 20 R B R M1 40024 528G
B 10 S B LA 2 TR AR 4 SR R, H TR bR
HER2AG X0 A 1+ (91 B PPAN — BebE e 22, {Uh
26%. FL L, ARWFITH44.3% M HER2 B PEFL IR
JEAFTEHER2-low, T HAM RIS 2 R PR LE
BIRELN30% ~60%, AS[FEFFE RIAF7E & R K 2%
5o BT B SRR A TR bR, L TORS A
THBIHER2ER [ FRGK, WA R ) 5 HER -
low ATE, AT ZE A SR Ml LA A5 21 30 5L Iife R 52 12
WE IS5, MELARTHER2-low 1943 -2 W) 2p A
JRVEAT R Z RO AT . R, HRiEr X
HER2EE AR I iR g itk — 20 58 3%, DAAERR U
A G R M E R HER2-low ABE, [fidfgfg
S FHER2FHME AIHER2BATEARE, M HHER2
FHSEFL AR FUESEA =43 G

AR, FADCH NI, FTaE T HA
HER2 [HM:ZL AR £ 5 e MPTHER24E [ 3597 ik
LGN . DBOABTSE LR T R ERE R A,
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WESET-DXd7EHER2-lowFL e sl w2, fff
PRFLRRIER I RIR T 3 2 KA RHEAY . SR AR
o A RR 2y Ny = N Y O T R O S R T
HER2-low £ & 41 5| FHAMHER2[IM: B &, HAT
HARR O IG REFE . A7 U R U FRIE . 19
FEB R HTRE TR ST BT X 12 28 A T — 2
WEATHY | BRI RS v 5 T AR R, LA R
FEXE I YR Y7 SR P 1 o

MR RER: A EE Y S AR 28
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