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Clinical characteristics and neoadjuvant treatment efficacy of HER2 zero-expression and
low-expression breast cancer
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University, Shenyang 110001, China)

Abstract Objective To explore the differences in clinical characteristics and neoadjuvant treatment outcomes between patients with
human epidermal growth factor receptor 2 (HER2) zero-expression (HER2-0) and HER2-low expression breast cancer. Methods ~ Cli-
nical data from 303 patients with HER2-0 and HER2-low breast cancer treated at the Department of Breast Surgery,the First Hospital
of China Medical University,were collected from January 2016 to December 2020. The primary study endpoint was breast pathological
complete response (bpCR). The t and x * test were used to compare the differences in clinical indicators between HER2-0 and HER2-low
breast cancer patients. Univariate and multivariate logistic regression analyses were performed , combined with inverse probability of treat-
ment weighting (IPTW ) based on propensity scores ,to compare differences in neoadjuvant therapy efficacy between patients with HER2-0
and HER2-low breast cancer and among patients with different hormone receptor (HR) expression statuses. Results No statistically
significant differences were observed between HER2-0 and HER2-low patients in terms of age at diagnosis, menopausal status, reproduc-
tive history, supraclavicular lymph node involvement, pectoral axillary lymph node involvement , preoperative clinical tumor (T) and node
(N) stages ; tumor, node , and metastasis (TNM) stage ; and surgical approach (all P > 0.05). No statistically significant differences in bpCR
after neoadjuvant therapy were observed between HER2-low and HER2-0 patients (P > 0.05). Among HR-negative patients, HER2-low
patients showed significantly better bpCR after neoadjuvant therapy compared with HER2-0 patients (P < 0.05). However,among
HR-positive patients, no statistically significant differences in bpCR were observed between HER2-low and HER2-0 patients (P > 0.03).

Conclusion No significant differences in clinical characteristics were observed between HER2-0 and HER2-low breast cancer patients.
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The neoadjuvant treatment effect of HER2 low-expression patients is significantly better than that of HER2-0 patients among HR-negative

patients. Therefore , HER2-low breast cancer with different HR expression levels may represent a distinct subtype that warrants further

study.

Keywords breast cancer; HER2-low expression; HER2-zero expression; clinical characteristic; neoadjuvant treatment
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Tab.1 Comparison of clinical characteristics between HER2-0 and HER2-low breast cancer patients
Ttem Overall (n = 303) HER2-0 (n =90) HER2-low (n = 213) P
Age (year) 499 +10.2 51.1 £ 10.6 49.5+10.0 0.220
Age[n (%) ] 0.808
>18-40 years 60(19.7) 17(18.9) 43(20.2)
>40-50 years 89(29.4) 21(23.3) 68(31.9)
>50-60 years 105(34.7) 34(37.8) 71(33.3)
>60-70 years 49(16.2) 18(20.0) 31(14.6)
Menopausal status [n(%) ] 0.071
Post-menopausal 177 (58.4) 45(50.0) 132(62.0)
Pre-menopausal 126 (41.6) 45(50.0) 81(38.0)
Fertility [n (%) | 0.616
Yes 281(92.7) 85(94.4) 196 (92.0)
No 22(7.3) 5(5.6) 17(8.0)
Family history of cancer [n (%) | 0.021
Yes 56(18.5) 9(10.0) 47(22.1)
No 247(81.5) 81(90.0) 166 (77.9)
Clavicular lymph node invasion [n(%) ] 0.890
Present 57(18.8) 16(17.8) 41(19.2)
Absent 246(81.2) 74(82.2) 172(80.8)
Pectoral axillary lymph node invasion [n (%) ] 0.331
Present 263 (86.8) 75(83.3) 188(88.3)
Absent 40(13.2) 15(16.7) 25(11.7)
T stage [n (%) | 0.888
ey, 21(6.9) 5(5.6) 16(7.5)
cT, 169 (55.8) 51(56.6) 118(55.4)
cTs 96 (31.7) 28 (31.1) 68(31.9)
cT, 17(5.6) 6(6.7) 11(5.2)
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Ttem Overall (n = 303) HER2-0 (n = 90) HER2-low (n = 213) P

N stage [n (%) | 0.628
N, 36(11.9) 14(15.6) 22(10.3)
N, 207 (68.3) 58(64.4) 149 (70.0)
cN, 37(122) 11(12.2) 26(12.2)
N, 23(7.6) 7(7.8) 16(7.5)

TNM grade [n (%) ] 0.623
<2 177 (58.4) 55(61.1) 122(57.3)
3 126 (41.6) 35(38.9) 91(42.7)

TNM grade [n (%) ] 0.823
mA 35(11.6) 10(11.1) 25(11.7)
B 135(44.5) 43(47.7) 92(43.2)
mA 97(32.0) 25(27.8) 72(33.8)
mB 13(4.3) 5(5.6) 8(3.8)
mc 23(7.6) 7(7.8) 16(7.5)

Progesterone receptor [n (%) | <0.001
Positive 227(74.9) 55(61.1) 172(80.8)
Negative 76(25.1) 35(38.9) 41(19.2)

Estrogen receptor [n (%) ] 0.004
Positive 212(70.0) 52(57.8) 160 (75.1)
Negative 91 (30.0) 38(42.2) 53(24.9)

HR[n (%) ] <0.001
Positive 239(78.9) 59(65.6) 180(84.5)
Negative 64 (21.1) 31(34.4) 33(15.5)

Molecular type [n(%) ] <0.001
TNBC 84(27.7) 37(41.1) 47(22.1)
Luminal A 34(11.2) 12(13.3) 22(10.3)
Luminal B 185(61.1) 41(45.6) 144 (67.6)

Ki-67 [n (%) | 0.020
<30% 144(47.5) 33(36.7) 111(52.1)
>30% 159 (52.5) 57(63.3) 102(47.9)

Surgery [n (%) ] 0.891
Mastectomy 287(94.7) 85(94.4) 202(94.8)
Lumpectomy 16(5.3) 5(5.6) 11(5.2)

Treatment regimens™ [n (%) ] 0.005
EC 50(16.5) 14(15.5) 36(16.9)
EC-T/EC-P/AC-P 106 (35.0) 32(35.6) 74(34.8)
TAC/TEC/PEC 64 (21.1) 29(32.2) 35(16.4)
Other 83(27.4) 15(16.7) 68(31.9)

* A, adriamycin; C, cyclophosphamide ; E, epirubicin; F', fluorouracil ; P/T, paclitaxel ; X , xeloda; other, CEF-T, CEX, TE, EC-TCbh, EC-TX.
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R IR, UKi-67>30%5 BAK AYbpCRAN & AE WS AT (95%CT) :1.26 (0.60~2.75),P = 0.547;IPTW OR
TN AINAL 819 3 By #4794 82 5 HER2[IR R 5 (95%CI) :1.08(0.72~1.64),P =0.705] . IL3K3.
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Tab.2 Comparison of clinical characteristics between HER2-0 and HER2-low breast cancer patients by different hormone receptor status

HR negative HR positive
ltem HER2-0  HER2-low  Overall HER2-0  HER2-low  Overall
(n=31) (n=33) (n=64) ! n=59) (n=180) (n=239)
Age (year) 49.8+104 525+929 512+9.88 0278 51.8+10.8 489+10.1 49.6+103 0.075
Age[n (%) ] 0.257 0.241
>18-40 years 7(22.6) 2(6.1) 9(14.1) 10(16.9)  41(22.8) 51(21.3)
>40-50 years 8(25.8)  13(39.4)  21(32.8) 13(22.0)  55(30.6)  68(28.5)
>50-60 years 11(35.5)  12(364)  23(359) 23(39.0) 59(32.8)  82(34.3)
>60-70 years 5(16.1) 6(182)  11(17.2) 13(22.0) 25(139)  38(15.9)
Menopausal status [n (%) ] 0.201 0.006
Post-menopausal 11(35.5)  18(54.5)  29(45.3) 33(55.9)  62(344) 95(39.7)
Pre-menopausal 20(64.5)  15(45.5)  35(54.7) 26(44.1)  118(65.6) 144(60.3)
Fertility [n (%) | >0.999 0.684
Yes 29(93.5)  31(93.9)  60(93.8) 56(94.9)  166(92.2) 222(92.9)
No 2(6.5) 2(6.1) 4(6.3) 3(5.1) 14(7.8) 17(7.1)
Family history of cancer[n (%) | 0.226 0.277
Yes 3(9.7) 8(242)  11(17.2) 8(13.6) 38(21.1)  46(19.2)
No 28(90.3)  25(75.8)  53(82.8) 51(86.4)  142(78.9) 193(80.8)
Clavicular lymph node invasion [n (%) ] >0.999 0.732
Present 7(22.6) 8(24.2)  15(23.4) 9(15.3) 33(18.3)  42(17.6)
Absent 24(77.4)  25(75.8)  49(76.6) 50(84.7)  147(81.7) 197(82.4)
Pectoral axillary lymph node invasion [n (%) ] >0.999 0.252
Present 27(87.1)  29(87.9)  56(87.5) 48(81.4)  159(88.3) 207(86.6)
Absent 4(12.9) 4(12.1) 8(12.5) 11(18.6)  21(11.7)  32(13.4)
TNM grade [n (%) ] 0.636 0.260
<2 16(51.6)  20(60.6)  36(56.3) 39(66.1)  102(56.7) 141(59.0)
3 15(48.4)  13(39.4)  28(43.8) 20(33.9)  78(43.3)  98(41.0)
TNM grade [n (%) ] 0.834 0.603
A 2(6.5) 1(3.0) 3(4.7) 8(13.6)  24(133) 32(13.4)
B 13(41.8)  18(54.6)  31(48.4) 30(50.8) 74(41.2) 104(43.5)
mA 11(35.5) 10(30.3)  21(32.8) 14(23.7) 62(34.4)  76(31.8)
mB 2(6.5) 1(3.0) 3(4.7) 3(5.1) 7(3.9) 10(4.2)
mc 3(9.7) 3(9.1) 6(9.4) 4(6.8) 13(7.2) 17(7.1)
Molecular type [n (%) ] - 0.224
TNBC 31(100) 33(100)  64(100) 6(10.2) 14(7.8) 20(8.4)
Luminal A 0(0) 0(0) 0(0) 12(203)  22(12.2)  34(14.2)
Luminal B 0(0) 0(0) 0(0) 41(69.5)  144(80.0) 185(77.4)
Ki-67[n (%) ] 0.297 0.314
<30% 5(16.1)  10(30.3)  15(23.4) 28(47.5)  101(56.1) 129(54.0)

>30% 26(83.9) 23(69.7) 49(76.6) 31(52.5) 79(43.9) 110(46.0)
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(Z:3R)
HR negative HR positive
Ttem HER2-0  HER2-low  Overall HER2-0  HER2-low  Overall
(n=31) (n=33) (n=64) (n=59) (n=180) (n=239)

Surgery [n (%) | 0.215 >0.999
Mastectomy 28(90.3)  33(100)  61(95.3) 56(94.9)  169(93.9) 225(94.1)
Lumpectomy 3(9.7) 0(0) 3(4.7) 3(5.1) 11(6.1) 14(5.9)

Treatment regimens * [n(%) ] 0.196 0.020
EC 4(12.9)  11(333)  15(234) 11(18.6)  57(31.7)  68(28.5)
EC-T/EC-P/AC-P 4(12.9) 3(9.1) 7(10.9) 10(17.0) 33(18.3)  43(18.0)
TAC/TEC/PEC. 8(25.8) 4(12.1)  12(18.8) 21(35.6) 31(17.2)  52(21.8)

Other 15(484)  15(455)  30(46.9) 17(28.8)  59(32.8) 76(31.7)

*Abbreviations as in Tab.1.

%3 HER2-0FIHER2{f %1% £ &bpCRMlogisticE )35 #7

Tab.3 Logistic regression analysis of bpCR in HER2-0 and HER2-low expression patients
Variable Univariate analysis Multivariate analysis
OR (95%CI) P OR (95%CI) P

HER?2 status

HER2-low vs. HER2-0 (Ref) 1.24(0.67-2.39) 0.507 1.26 (0.60-2.75) 0.547
Age 0.97 (0.95-1.00) 0.048 0.96 (0.92-1.01) 0.147
Menopausal status

Pre-menopausal vs. post-menopausal (Ref) 1.54(0.86-2.84) 0.150 1.23(0.45-3.34) 0.690
Fertility

No vs. yes (Ref) 1.26 (0.40-3.38) 0.664 0.88 (0.24-2.87) 0.846
Family history of cancer

No vs. yes (Ref) 0.57(0.30-1.13) 0.100 0.63(0.29-1.41) 0.249
Clavicular lymph node invasion

Absent vs. present (Ref) 1.23(0.60-2.73) 0.589 1.87(0.50-7.63) 0.364
Pectoral axillary lymph node invasion

Absent vs. present (Ref) 2.47(1.18-5.04) 0.014 1.01(0.09-8.23) 0.993
cT stage

T, vs. ¢Ty_, (Ref) 0.78 (0.29-2.29) 0.622 0.67 (0.20-2.40) 0.513

Ty vs. Ty, (Ref) 0.36 (0.12-1.16) 0.072 0.28 (0.07-1.16) 0.072

T, vs. Ty, (Ref) 0.54(0.10-2.45) 0.435 0.90(0.13-5.76) 0.909
cN stage

cN; vs. N, (Ref) 0.37(0.17-0.82) 0.012 0.40 (0.03-3.68) 0.436

cN, vs. eN, (Ref) 0.75(0.28-1.99) 0.562 1.41(0.10-17.15) 0.789

cN; vs. ¢N, (Ref) 0.08 (0.00-0.46) 0.020 0.11(0.00-2.53) 0.193
ER

Negative vs. positive (Ref) 1.20(0.62-2.22) 0.575 0.37 (0.08-1.60) 0.179
Progesterone receptor

Negative vs. positive (Ref) 1.69(0.94-3.03) 0.078 2.31(0.88-6.11) 0.088
Molecular type

Luminal A vs. TNBC (Ref) 0.29(0.07-1.10) 0.059 0.51(0.06-3.68) 0.511

Luminal B vs. TNBC (Ref) 0.75 (0.41-1.40) 0.356 0.67 (0.15-3.00) 0.587
Ki-67 labeling index

>30% vs. < 30% (Ref) 2.59(1.44-4.85) 0.002 2.36(1.10-5.30) 0.031
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()
Univariate analysis Multivariate analysis
Variable
OR (95%CI) P OR (95%CI) P
Treatment regimens *
EC vs. other (Ref) 0.50(0.19-1.18) 0.126 0.46 (0.16-1.22) 0.129
TAC/TEC/PEC vs. other (Ref) 0.43(0.17-1.09) 0.050 0.38(0.13-1.02) 0.063
EC-T/EC-P/AC-P vs. other (Ref) 0.64(0.33-1.27) 0.204 0.57(0.25-1.29) 0.179

*Abbreviations as in Tab.1.

2.3 HRAR[FZRIEEFHbpCREY logistic[PlIH 73
TEHRIAME B logistic B K 5 Z K & 715
AT R BN HER2ILER A S HER2-0/8 45 (bpCR
ERIG I F 5 X (P> 0.05) ; I HIPTWZ )5 45
7R HER2ARFR A 3 1 bpCRIE 2L THER2-0/2
% [IPTW OR (95%CI) :2.60(1.14~6.29),P = 0.027]
TEHRPHPE 8 3% b HER2{IK % 35 SHER2-0/8 3 1Y
bpCR AL R HIPTW R JE ¥R Wi 112722 5 [IPTW

OR (95%CI) :0.98 (0.62~1.56),P = 0.950] .[&itt =z
A logisticHL R 2 4 M 25 3 W7, HR M 8 3 T s
W EL S5 1R A0 S bpCR IR AR ¢ s HR A PR R AR IE K
Ki-67 >30% S5bpCREEZEAIC (P <0.05) - logisticZ
KR A4 R s HREME B E s ik 45 =0
bpCR i & #H 5 s HRPAYE B #F Ki-67 >30% 5bpCR i
A (P<0.05), W34 5,
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Tab.4 Logistic regression analysis of bpCR among HR negative patients

Univariate analysis

Multivariate analysis

Variable

OR (95%CI) P OR (95%CI) P

HER2 status

HER2-low vs. HER2-0 (Ref) 2.26(0.70-8.17) 0.187 2.22(0.56-10.11) 0.270
Age 1.01 (0.96-1.08) 0.643 1.12(0.99-1.32) 0.106
Menopausal status

Pre-menopausal vs. post-menopausal (Ref) 1.33(0.41-4.50) 0.637 7.55(0.71-125.29) 0.121
Fertility

No vs. yes (Ref) 1.10(0.05-9.35) 0.939 5.71(0.19-130.00) 0.257
Family history of cancer

No vs. yes (Ref) 0.78 (0.19-3.98) 0.742 0.57 (0.09-3.86) 0.540
Clavicular lymph node invasion

Absent vs. present (Ref) 1.30(0.34-6.38) 0.720 1.02 (0.08-11.37) 0.987
Pectoral axillary lymph node invasion

Absent vs. present (Ref) 7.67(1.62-42.72) 0.012 8.26(1.39-62.75) 0.026
TNM stage

<2 vs. 3(Ref) 0.57(0.16-1.84) 0.356 0.66 (0.08-4.01) 0.665
Ki-67 labeling index

>30% vs. < 30% (Ref) 1.30(0.34-6.38) 0.720 1.56 (0.28-10.88) 0.626

3 itig

AT FE 4S8R HER2{E % 35 S HER2-0FL i
i R TERRISAF IS (RS AT T I AR A 4
I PRARAIF 1 oK LT 8 25 55, 1 5 KANGEE S flf 5% —
., & THER2IL % 18 FL R 8 & bpCRIF 5T 4518 0F:

R—E 2T R, B A YT IS HER2
Ik 3R B MbpCRAR i (X THER2-0/8 4 5 (H
A BF5E 2 F WIHER2ME 2 15 S HER2-048 % 1bpCR
AT 22 5 AR BT T HER2MIL R 15 S HER2-0F7L A
R TR NG T S bpCRIVE G 4 25 5, 5
Ja B AR —E .
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Tab.5 Logistic regression analysis of bpCR among HR positive patients
Variable Univariate analysis Multivariate analysis
OR (95%CI) P OR (95%CI) P

HER?2 status

HER2-low vs. HER2-0 (Ref) 1.05(0.51-2.32) 0.892 1.11(0.50-2.62) 0.81
Age 0.96 (0.93-0.99) 0.012 0.96 (0.91-1.01) 0.09
Menopausal status

Pre-menopausal vs. post-menopausal (Ref) 1.65(0.84-3.38) 0.153 0.94(0.31-2.79) 0.91
Fertility

No vs. yes (Ref) 1.32(0.36-3.94) 0.643 0.50(0.10-1.87) 0.34
Family history of cancer

No vs. yes (Ref) 0.52(0.25-1.13) 0.088 0.47(0.21-1.08) 0.07
Clavicular lymph node invasion

Absent vs. present (Ref) 1.23(0.54-3.21) 0.641 0.96 (0.35-2.85) 0.93
Pectoral axillary lymph node invasion

Absent vs. present (Ref) 1.80(0.74-4.10) 0.176 1.10(0.40-2.81) 0.84
TNM stage

<2 vs.3(Ref) 0.50 (0.24-1.06) 0.053 0.46 (0.19-1.03) 0.07
Ki-67 labeling index

>30% vs. < 30% (Ref) 2.98(1.53-6.02) 0.002 2.85(1.38-6.10) 0.01

A5 VE B Y 2, 7RI HRIR 2520 J2 5, HRFH
B P HER2ME 26 15 SHER2-05E FHbpCRIL 8 L4
T2 25 5 (HHREE 35 HHER2MIR 1A 8 F bpCR
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TR — X — & B /RHER2IC R 1K 1) Fil 5
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