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Abstract

Background: Based on the association between the hormone receptor and the status of human epidermal growth factor receptor 2 (HER2)-
low, we investigated the clinicopathological and prognostic characteristics of the HER2-low status in early-stage triple-negative breast cancer
(TNBC).

Methods: \We collected the data of patients with TNBC who received treatment at our hospital and compared the pathological complete
response (pCR) rate, overall survival (OS), and breast cancer-specific survival (BCSS) between the HER2-0 and HER2-low subtypes.

Results: A total of 1445 patients were included in the study, of which 698 patients (48.3%) showed HER2-low status. A similar pCR rate was
observed between HER2-0 and HER2-low patients (34.9% vs. 37.4%; P =.549). T staging, N staging, and HER2 status were associated with
BCSS, whereas T staging and N staging were associated with OS. Patients with the HER2-low status showed better BCSS than those with the
HER2-0 status (96.6% vs. 93.7%; log-rank P = .027). In patients with non-pCR, the BCSS of the HER2-low subgroup was better than that of the
HER2-0 subgroup (log-rank P =.047); however, no similar result was observed in patients with pCR. In patients with stage Ill, the BCSS and OS
of the HER2-low subgroup were better than those of the HER2-0 subgroup (BCSS, log-rank P =.010; OS, log-rank P =.047). No similar results
were observed in patients with stages | and 1.

Conclusion: The HER2-low expression was associated with better BCSS in TNBC, especially in the high-risk groups, suggesting that HER2-low
breast cancer is a potential independent biological subtype.
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Implications for Practice

Patients with triple-negative breast cancer showed a poor prognosis. A total of 1445 patients with triple-negative breast cancer were
included in the study. Patients with the HER2-low status displayed better breast cancerspecific survival than those with the HER2-0
status. This result was confirmed in patients with stage Il and those without pathological complete response, suggesting that triple-
negative breast cancer could be categorized into the HER2-low subgroup and the HER2-0 subgroup. Novel antibody-drug conjugates
targeting HER2 may thus be applied to treat the HER2-low subgroup. For the HER2-0 subgroup with worse prognosis, other treatment
methods should be explored.

Introduction molecular type with the highest recurrence rate owing to
its high degree of malignancy and the lack of treatment tar-
gets.’ In previous studies, differences in the intrinsic char-
acteristics were investigated and TNBC was classified into
subcategories to devise precise treatments; however, no
effective treatment option has yet been developed.® Breast
cancer with an HER2 overexpression or amplification is

Breast cancer is a malignant tumor that occurs in females
and has the highest incidence rate.!* Malignant tumors from
the breast epithelium with a negative expression of estro-
gen receptor (ER), progesterone receptor (PR), and human
epidermal growth factor receptor 2 (HER2) are catego-
rized as triple-negative breast cancer (TNBC).* TNBC is a
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sensitive to anti-HER2 targeted therapeutic drugs including
trastuzumab’%; however, HER2-negative breast cancer does
not respond to trastuzumab treatment.”'® HER2-negative
breast cancer is categorized into HER2-low and HER2-0
subgroups. HER2-0 implies that the HER2 immunohisto-
chemistry (IHC) test score is 0, and HER2-low means the
HER2 THC test score is 1+ or 2+ with no amplification in the
fluorescence in situ hybridization (FISH) test. Trastuzumab
deruxtecan, a novel antibody-drug conjugate (ADC), exerts
remarkable therapeutic effects on HER2-low advanced
breast cancer.'"' Another ADC, trastuzumab duocarmazine
exhibited clinical activity in pretreated patients with HER2-
low breast cancer in a phase I study.!> Novel ADCs may be
added to the HER2-low early-stage TNBC treatment regi-
mens in the future.

The consideration of HER2-low breast cancer as an inde-
pendent biological subtype and the effect of the HER2-low
status on the prognosis remains controversial.'>'* Moreover,
the gene expression profiles of HER2-0 and HER2-low breast
cancer are inconsistent.!> Furthermore, the gene expression
profiles of HER2-low breast cancer in different hormone
receptor (HR) statuses are inconsistent.' These inconsisten-
cies limit the study of the clinicopathological and prognostic
characteristics of HER2-low breast cancer. Several studies
have revealed that the HER2-low expression in HR-positive
breast cancer does not affect its prognosis'*'7" and that the
HR expression is associated with HER2-low expression.'*
According to these findings, studying the clinicopathologi-
cal and prognostic characteristics of the HER2-low status
in HR-negative breast cancer will be more reliable than that
in HR-positive breast cancer. Based on previous studies, the
prognostic value of the HER2-low status in early-stage TNBC
is controversial.!>!*172l However, the amount of TNBC data
included in most of these studies is relatively small. Therefore,
in this study, we investigated the clinicopathological and
prognostic characteristics of HER2-low status in a large sam-
ple of early-stage TNBC datasets.

Materials and Methods

Study Population

After approval by the Medical Ethics Committee of Henan
Cancer Hospital (Approval Number: 2022-299), we
obtained the data for TNBC cases at Henan Cancer Hospital
from 2015 to 2021. We identified 1445 consecutive female
patients with early-stage TNBC. TNBC is defined as the
negative expression of ER, PR, and HER2. The definition
of basal-like phenotype is the positive expression of cyto-
keratin 5/6 (CKS5/6) and/or epidermal growth factor recep-
tor (EGFR). The data on ER, PR, HER2, CK5/6, EGFR,
and Ki-67 were extracted from the pathological reports
of biopsy specimens or postoperative specimens. The
ER-negative expression is defined as ER THC test <1%.
The PR-negative expression is defined as PR THC test <1%.
The HER2 status is interpreted according to the guide-
lines for HER2 testing of the American Society of Clinical
Oncology/College of American Pathologists. Clinical and
pathological TNM staging was based on the TNM staging
system of the American Joint Committee on Cancer.

Data Collection and Follow-Up

The clinicopathological characteristics, therapy data, and
follow-up data of patients were collected, which included
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basic characteristics (age at diagnosis, menopausal status,
and family history), pathological characteristics (clinical and
pathological TNM stage, androgen receptor (AR) expression
status, HER2 expression status, Ki-67 level, histological type,
and presence of basal-like phenotype), surgical information,
radiotherapy, relapse time, relapse site, and the date and cause
of death.

The definition of HER2-0 was HER2 IHC test 0, and the
definition of HER2-low was HER2 THC test 1+ or IHC test
2+ and no gene amplification in FISH test. The definition of
pathological complete response (pCR) was no residual inva-
sive cancer cells in the specimens of breast and regional lymph
nodes (ypTO/ypTis ypNO). The definition of breast cancer-
specific survival (BCSS) was the period from the date of oper-
ation to the date of death caused by breast cancer or the date
of last follow-up. The definition of overall survival (OS) was
the period from the date of surgery to the date of death from
any cause or the last follow-up.

Statistical Analysis

The TNM staging of patients undergoing surgery first is
based on the pathological stage, whereas the TNM staging
of patients receiving neoadjuvant chemotherapy (NAC) first
is based on the baseline data before chemotherapy (clinical
stage). The Chi-square test and logistic regression model were
used to analyze the influencing factors for pCR and HER2
status. Univariate and multivariate analyses of independent
influencing factors of BCSS and OS were performed using
Cox proportional hazards regression models. Two-sided
P < .05 was considered to indicate statistical significance. The
effect of risk factors on BCSS and OS was estimated by the
Kaplan-Meier survival curve by comparing differences using
the log-rank test. All analyses were conducted using SPSS
23.0 in this study.

Results

Clinicopathological Characteristics According to
HER2 Status

We continuously collected the clinicopathological data
of 1445 patients with TNBC who received treatment at
Henan Cancer Hospital from 2015 to 2021. Most medium
to high-risk patients received anthracycline combined with
taxane chemotherapy, while the low-risk patients received
taxane-based chemotherapy or did not receive chemother-
apy. For patients who did not achieve pCR after receiving
neoadjuvant chemotherapy, some received capecitabine
treatment. The median age of the patients at the time of
diagnosis was 50 (19-83) years. The most common histolog-
ical type was invasive ductal carcinoma (96.7%). There were
747 patients (51.7%) with HER2-0 expression, whereas
698 patients (48.3%) showed HER2-low expression, of
which 347 patients showed HER2 IHC 1+ and 351 patients
showed HER2 THC 2+ scores. Compared with patients in
the HER2-0 subgroup, those in the HER2-low subgroup
were aged more than 55 years (33.2% vs. 18.2%; OR 1.691
[95% confidence interval (CI), 1.206-2.371]; P =.002),
AR-positive (48.5% vs. 23.2%; OR 2.688 [95% CI, 2.097-
3.446]; P < .001), Ki-67 < 30% (17.8% vs. 8.4%; OR 0.584
[95% CI, 0.397-0.860]; P = .006), and invasive ductal carci-
noma (98.1% vs. 95.3%; OR 0.306 [95% CI, 0.143-0.652];
P =.002). HER2-low expression was not associated with
the staging (Table 1).
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Table 1. Clinicopathological characteristics associated with HER2 status.
Characteristics Total HER2-0 HER2-low Univariate analysis Multivariate analysis
N(%) N (%) 2 o
X P-value OR 95% CI P-value

Age at diagnosis 42.953 <.001

<55 1077 611 (81.8) 466 (66.8) Reference

>55 368 136 (18.2) 232 (33.2) 1.691 1.206-2.371 .002
Menopausal status 27.688 <.001

Premenopausal 831 479 (64.1) 352 (50.4) Reference
Postmenopausal 614 268 (35.9) 346 (49.6) 1.151 0.857-1.545 .350
Family history 0.020 .886

No 1410 729(97.6) 681 (97.7)

Yes 34 18 (2.4) 16 (2.3)
T stage 1.349 509

T1 391 211 (28.2) 180 (25.8)

T2 951 486 (65.1) 465 (66.6)

T3 +T4 103 50 (6.7) 53 (7.6)
N stage S5.121 .077

NO 789 428 (57.3) 361 (51.7)

N1 493 244 (32.7) 249 (35.7)

N2 + N3 163 75 (10.0) 88 (12.6)
Stage 4.404 11

1 276 156 (20.9) 120 (17.2)

1l 969 497 (66.5) 472 (67.6)

11T 200 94 (12.6) 106 (15.2)
AR status 91.374 <.001

<1% 841 506(76.8) 335 (51.5) Reference

>1% 469 153 (23.2) 316 (48.5) 2.688 2.097-3.446 <.001
Ki-67 index 27.785 <.001

<30% 187 63 (8.4) 124 (17.8) Reference

>30% 1257 683 (91.6) 574 (82.2) 0.584 0.397-0.860 .006
Basal-like phenotype 1.843 175

No 74 32 (4.6) 42 (6.3)

Yes 1291 663 (95.4) 628 (93.7)
Histological type 8.954 .003

Invasive ductal carcinoma 1397 712 (95.3) 685 (98.1) Reference

Other types” 48 35 (4.7) 13 (1.9) 0.306 0.143-0.652 .002

Other types” including invasive lobular carcinoma, metaplastic carcinoma, and carcinoma with medullary features.
Abbreviations: HER2: human epidermal growth factor receptor 2; AR: androgen receptor.

The Association Between HER2 Status and
Pathological Complete Response

In this study, 546 patients with TNBC received NAC, 197 of
whom reached pathological complete response (pCR), with
a rate of 36.1%. The univariate analysis results suggested
that factors associated with pCR included T stage, N stage,
and AR status. Patients with higher Ki-67 had a tendency
to achieve higher pCR rates (37.1% vs. 21.6%, P =.058).
Incorporating T staging, N staging, AR status, and Ki-67 lev-
els into the multivariate analysis as variables revealed that T
staging, N staging, and AR status were associated with pCR,
whereas Ki-67 levels were not associated with pCR. Lower T
staging (P =.028), lower N staging (P =.002), and negative
AR expression (P =.006) were associated with higher pCR
rates. The pCR rates of the patients with HER2-low and
HER2-0 expression were 34.9% and 37.4%, respectively. No

association was observed between HER2 status and the pCR
rate in patients with TNBC after NAC (P = .549; Table 2).

Survival Analysis of the Whole Population

Using December 31, 2022 as the cutoff date, the median
follow-up was 55.1 months (4-102 months). During this
period, there were 75 OS events and 65 BCSS events. The
4-year OS was 94.3%, and the 4-year BCSS was 95.0%. The
univariate analysis showed that T staging, N staging, surgery
type, and radiation therapy were associated with both BCSS
and OS, and HER2 status was the additional factor associ-
ated with OS. Lower T and N staging, HER2-low expression,
breast-conserving surgery, and no radiotherapy were associ-
ated with a better prognosis (Table 3). According to the mul-
tivariate analysis, T staging (P = .041), N staging (P <.001),
and HER2 status (HR 0.449 [95% CI, 0.263-0.767], P = .003)
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Table 2. Clinicopathological characteristics associated with pCR.
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Characteristics Total non-pCR pCR Univariate analysis Multivariate analysis
N (%) N (%) ) N
X P-value OR 95% CI P-value

Age at diagnosis 1.118 290

<55 430 270 (77.4) 160 (81.2)

>55 116 79 (22.6) 37 (18.8)
Menopausal status 0.257 612

Premenopausal 336 212 (60.7) 124 (62.9)

Postmenopausal 210 137 (39.3) 73 (37.1)
Family history 0.001 977

No 532 340 (97.4) 192 (97.5)

Yes 14 9 (2.6) 5 (2.5)
T stage 7.963 .019 .028

T1 43 23 (6.6) 20 (10.1) Reference

T2 409 255 (73.1) 154 (78.2) 0.558 0.271-1.152 115

T3 +T4 94 71 (20.3) 23 (11.7) 0.317 0.134-0.752 .009
N stage 19.589 <.001 .002

NO 143 79 (22.6) 64 (32.5) Reference

N1 258 156 (44.7) 102 (51.8) 0.814 0.513-1.293 383

N2 + N3 145 114 (32.7) 31(15.7) 0.371 0.209-0.657 .001
AR status 10.631 .001

<1% 318 187(61.5) 131 (76.2) Reference

>1% 158 117 (38.5) 41 (23.8) 0.546 0.354-0.843 .006
Ki-67 index 3.598 .058

<30% 37 29 (8.3) 8 (4.1) Reference

>30% 509 320 (91.7) 189 (95.9) 2.135 0.834-5.464 114
Basal-like phenotype 0.007 933

No 22 14 (4.3) 8 (4.5)

Yes 479 309 (95.7) 170 (95.5)
HER?2 status 0.359 .549

0 254 159 (45.6) 95 (48.2)

Low 292 190 (54.4) 102 (51.8)
HER2 status 0.405 .524

0/1+ 405 262 (75.1) 143 (72.6)

2+ and FISH- 141 87 (24.9) 54 (27.4)
HER?2 status 1.699 428

0 254 159 (45.6) 95 (48.2)

1+ 151 103 (29.5) 48 (24.4)

2+and FISH- 141 87 (24.9) 54 (27.4)

Abbreviations: pCR: pathological complete response; AR: androgen receptor; HER2: human epidermal growth factor receptor 2; IHC:

immunohistochemistry; FISH: fluorescence in situ hybridization.

were associated with BCSS, whereas T staging (P = .016), and
N staging (P < .001) were associated with OS. Surgery type
and radiotherapy were not associated with a better prognosis
(Table 4). The BCSS rates of patients with HER2-low and
HER2-0 expression were 96.6% and 93.7%, whereas the OS
rates were 95.5% and 93.3%, respectively. The BCSS of the
HER2-low subgroup was better than that of the HER2-0 sub-
group (log-rank P =.027) (Fig. 1A). However, there was no
remarkable difference in OS between the HER2-0 and HER2-
low subgroups (log-rank P =.150) (Fig. 1B).

Survival Analysis According to HER2 Status and
Pathological Response

In patients with non-pCR after NAC, a significant difference
was observed in BCSS between the HER2-low and HER2-0
subgroups (log-rank P =.047) (Fig. 2A), whereas in patients
with pCR, no difference was observed (log-rank P =.689)
(Fig. 2B). In patients with non-pCR, HER2-low status was
associated with better BCSS. HER2-low status did not affect
the OS of patients, regardless of pathological response (Fig.
2C and 2D).
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Table 3. Univariate analysis of clinicopathological characteristics associated with BCSS and OS.

Characteristics BCSS (O}
HR 95% CI P-value HR 95% CI P-value
Age at diagnosis .798 712
<55 1 1
>55 0.927 0.520-1.654 1.101 0.660-1.837
Menopausal status 315 .704
Premenopausal 1 1
Postmenopausal 0.769 0.462-1.282 0.914 0.576-1.451
Histological type .395 .304
Invasive ductal carcinoma 1 1
Other types” 0.424 0.059-3.060 0.355 0.049-2.557
T stage <.001 <.001
T1 1 1
T2 2.988 1.272-7.021 012 2.557 1.211-5.398 014
T3 +T4 9.833 3.778-25.591 <.001 9.465 4.115-21.770 <.001
N stage <.001 <.001
NO 1 1
N1 2.784 1.285-6.032 .009 2.321 1.180-4.564 015
N2 + N3 18.756 9.286-37.886 <.001 15.264 8.303-28.061 <.001
AR status 231 .108
<1% 1 1
21% 1.376 0.816-2.322 1.487 0.917-2.411
Ki-67 index 958 598
<30% 1 1
>30% 1.020 0.486-2.140 1.218 0.585-2.535
Basal-like phenotype .825 622
No 1 1
Yes 1.140 0.357-3.638 1.338 0.421-4.252
HER?2 status .030 152
0 1 1
Low 0.555 0.326-0.943 0.710 0.445-1.135
HER?2 status 353 445
0/1+ 1 1
2 + and FISH- 0.734 0.383-1.408 0.797 0.446-1.426
HER?2 status .086 357
0 1 1
1+ 0.490 0.239-1.005 .052 0.696 0.383-1.265 2358
2 + and FISH- 0.622 0.320-1.207 .160 0.725 0.399-1.317 291
Type of surgery .002 .003
Breast-conserving 1 1
Mastectomy 3.732 1.605-8.636 2.869 1.430-5.758
Radiation therapy <.001 <.001
No 1 1
Yes 3.349 1.748-6.419 3.091 1.729-5.526

Other types” including invasive lobular carcinoma, metaplastic carcinoma, and carcinoma with medullary features.
Abbreviations: BCSS: breast cancer-specific survival; OS: overall survival; AR: androgen receptor; HER2: human epidermal growth factor receptor 2; IHC:
immunohistochemistry; FISH: fluorescence in situ hybridization.

Survival Analysis According to HER2 Status and log-rank P =.231) (Fig. 3A and 3B). In patients with stage III,
Different Stages the HER2-low subgroup showed a significantly better BCSS
There was no remarkable statistical difference in BCSS than did the HER2-0 subgroup (log-rank P =.010) (Fig. 3C).

between the HER2-low and HER2-0 subgroups in patients  Similarly, no remarkable difference was found in OS between
with stages I and II (stage I, log-rank P =.800; stage 1I,  the HER2-0 and HER2-low subgroups in patients with stages
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Table 4. Multivariate analysis of clinicopathological characteristics associated with BCSS and OS.

Characteristics BCSS oS
HR 95% CI P-value HR 95% CI P-value
T stage .041 .01e6
T1 1 1
T2 2.204 0.928-5.234 .073 1.867 0.875-3.987 107
T3 +T4 3.537 1.318-9.494 .012 3.405 1.428-8.121 .006
N stage <.001 <.001
NO 1 1
N1 1.882 0.801-4.423 147 1.566 0.745-3.291 236
N2 + N3 11.155 4.865-25.576 <.001 8.661 4.233-17.721 <.001
HER2 status .003
0 1
Low 0.449 0.263-0.767
Type of surgery 110 220
Breast-conserving 1 1
Mastectomy 2.079 0.847-5.106 1.607 0.753-3.431
Radiation therapy 202 120
No 1 1
Yes 1.621 0.771-3.408 1.684 0.874-3.244

Abbreviations: BCSS: breast cancer-specific survival; OS: overall survival; HER2: human epidermal growth factor receptor 2; IHC: immunohistochemistry.

BCSS
|

1.0

Log-rank P=0.027

= HER2-0
| s HER2-lOoW

0 20 40 60 80 100 120
Survival (months)

0 02 04 06 038

Breast Cancer-Specific survival >

Figure 1. The impact of HER2 status on BCSS (A) and OS (B).

Iand II (stage I, log-rank P = .335; stage 11, log-rank P = .281)
(Fig. 3D and 3E). In patients with stage III, the HER2-low
subgroup showed a better OS than did the HER2-0 subgroup
(log-rank P =.047) (Fig. 3F).

Discussion

TNBC is a highly malignant tumor that lacks therapeutic
targets. Identifying new therapeutic targets is one of the
main directions in TNBC management. Novel ADCs exert
therapeutic effects on HER2-low advanced breast cancer,!!?
offering a potential treatment strategy for early-stage TNBC
with HER2-low expression. The consideration of HER2-
low breast cancer as an independent biological subtype

W
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in previous studies is controversial. In particular, a study
by Tarantino et al revealed that the HER2-low status was
strongly associated with HR status,' indicating that some
characteristics of HER2-low breast cancer may be altered by
HR-positive expression. To eliminate the effect of HR expres-
sion on the results, we investigated the clinicopathological
and prognostic characteristics of HER2-low breast cancer
in a large sample of TNBC datasets. The results revealed
that the HER2-low expression in TNBC was associated
with older onset age, lower Ki-67 levels, higher AR-positive
expression, and higher invasive ductal carcinoma propor-
tion. The HER2-low expression was associated with better
BCSS but not with pCR rate and OS in the entire study pop-
ulation. Furthermore, this study showed that the HER2-low



The Oncologist, 2024, Vol. 29, No. 3

A non-pCR

T o

i1 —

S e rr—
w -+

e

e°

=

O © A

8o

.

5]

O

[

S Log-rank P=0.047

% |= HER20

8 O - m— HER2-low

S

o

Survival (months)

C non-pCR
O - —e
= © mh*w-&w
g3
g o
[ =]
T
> (@]
© AN
o Log-rank P=0.146
= HER2-0
O | m— HER2-low

0 20 40 60 80 100 120
Survival (months)

0 20 40 60 80 100 120

e315

pPCR

0 20 40 60 80
Survival (months)

T o

2= B T T T S e
2

?® |

8

=

O

o €

- Y=}

(72}

53

o (=)

=

© N

S o Log-rank P=0.689
@ == HER2-0 ‘
o O - = HER2-low

m

100

D pPCR
S -4 +.
- - P
® @
2 ©
2
= © |
" o
©
<t J
2o
@ N
o Log-rank P=0.750
== HER2-0

0 20 40 60 80 100
Survival (months)

Figure 2. The impact of HER2 status on BCSS (A and B) and OS (C and D) based on pathological response.

expression was associated with better BCSS in patients with
clinically high-risk characteristics such as non-pCR and stage
III. Especially in stage III patients, the HER2-low expression
was also associated with better OS. Conversely, the HER2-
low expression was not associated with BCSS and OS in
patients with clinical low-risk characteristics such as stage I,
stage II, and pCR.

We found that 48.3% of the patients with TNBC had a
HER2-low status, which agrees with other past results
(48.6%).2* Similar to that showed by previous large-
sample studies,'>!® we found that the HER2-low expression
was associated with older age at the time of diagnosis and
lower Ki-67 levels, implying that the HER2-low tumor was
a lower-risk biological characteristic. Furthermore, the pres-
ent study showed that the low HER2 expression was asso-
ciated with the positive AR expression, which is consistent
with the result of a previous study on TNBC.?! The intrinsic
association between AR and HER2-low expression is cur-
rently unclear. Owing to the limited availability of informa-
tion, we did not include histological grades in the study. Won
et al did not report any association between the HER2-low
expression and histological grades in their study with a large

sample size,'® and some studies revealed that the HER2-low
expression was associated with lower histological grades.!>*!
The association of the HER2-low status with these low-risk
clinical prognostic factors indicated that HER2-low tumors
might have better outcomes, indicating the need for further
research to investigate the intrinsic characteristics of HER2-
low breast cancer.

This study showed that the pCR rate of HER2-low tumors
was slightly lower than that of HER2-0 tumors (34.9% vs.
37.4%) with no statistical difference. A large-sample study by
Denkert et al also revealed no remarkable statistical difference
in the pCR rate between the HER2-low and HER2-0 sub-
groups, even though the rate of the latter group was slightly
lower.”> In other studies, no association was discovered
between the pCR rate and HER2 status in TNBC.!%17:20.23.24 [
some studies, the HER2-low expression led to a lower pCR
rate in HR-positive patients.'»** The association between
HR-positive and HER2-low statuses might have led to this
difference. A study on the effect of HER2-low expression on
the pCR rate was not altered by the HR-positive status in
the TNBC population; thus, the present findings are more
reliable.
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Figure 3. The impact of HER2 status on BCSS (A, B, and C) and OS (D, E, and F) based on TNM stage.

In a meta-analysis of a large-size sample, patients with
HER2-low breast cancer tended to have a better OS and
disease-free survival (DFS), regardless of HR status.?
However, several large-sample-size retrospective stud-
ies did not fully support this result,'>'*!% especially in the
HR-positive group, the HER2-low expression was not asso-
ciated with better prognosis.'>'® The present study showed
that the HER2-low status led to better BCSS in patients
with TNBC, which was in agreement with the result of a
large-sample (6934 TNBC) study.'® Denkert et al included
a large sample size (1162 cases) and found that the low
HER2 expression was associated with better OS and DFS
in the TNBC population.'® All these patients including clin-
ically high-risk patients received NAC. Interestingly, in a
large-sample-size study on advanced breast cancer (includ-
ing 4997 TNBC), HER2-low patients showed better OS
than HER2-0 patients.” This finding suggested that HER2-
low expression may have the potential prognostic value
in patients with high-risk TNBC. Another study on TNBC
showed similar results.!” Some studies showed that HER2-
low expression in TNBC had no prognostic value.!*-2!:23.24.26
However, the sample size of TNBC in these studies was gen-
erally not large, which may be one of the reasons behind
the negative findings of these studies. Another reason can be
the inconsistent interpretations of the HER2-low status by
pathologists. Moreover, the requirements for distinguishing
HER2 IHC 1 + from IHC 0 were not high before the results
of the DESTINY-Breast04 trial were published. A study

found that there was only 26% consistency in the interpre-
tation of HER2 THC 0 and IHC 1 + between pathologists.?”
Thus, IHC is not the most accurate method for detecting
HER2 expression, and more precise screening techniques are
needed for detecting HER2-low expression.

This study showed that the HER2-low expression in pCR
patients with TNBC receiving NAC did not affect BCSS; how-
ever, the HER2-low expression in non-pCR patients was asso-
ciated with better BCSS. This finding is similar to the result
of Denkert et al,'* who found that, compared to patients with
the HER2-0 expression, those with the HER2-low expres-
sion had better OS and DFS in the non-pCR population.
The present study showed that the low HER2 expression did
not affect BCSS and OS in stages I and II patients, whereas
the HER2-low status led to better BCSS and OS in stage III
patients. These results confirm the hypothesis that the HER2-
low status exhibits a more remarkable prognostic significance
in studies on high-risk TNBC with a large sample size. For
patients with locally advanced-stage TNBC or those who do
not achieve pCR after NAC, HER2-low expression possesses
better prognostic value; this finding provides a reference for
the precision therapy of TNBC and for developing an individ-
ualized treatment scheme.

The strengths of this study are the large sample size and
the elimination of the interference of HR-positive expression.
However, the study has some limitations. Owing to its retro-
spective nature, it may lead to selective bias. The interpretation
of HER2 expression in this study was based on pathological
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reports obtained during the treatment period, and the lack of a
pathology centralized revision of HER2 expression contributes
to the limitations of the study. Previous pathological reports
may not be accurate in distinguishing HER2 IHC 1+ from IHC
0. Because some data were missing, we did not include histolog-
ical grades in the study, which is also a limitation of the study.

Conclusion

The HER2-low expression in patients with TNBC was asso-
ciated with older age at diagnosis, a higher proportion of
AR-positive, Ki-67 <30%, and invasive ductal carcinoma;
however, these factors are not independent prognostic fac-
tors. The HER2-low expression was associated with better
BCSS in patients with TNBC. The HER2-low status did not
affect the pCR rate and OS of patients with TNBC. In the
exploratory subgroup analysis, the HER2-low expression led
to better BCSS in patients with non-pCR and better BCSS and
OS in patients with stage III. The results of this study indicate
that HER2-low breast cancer can be a potential independent
biological subtype.
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