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Abstract: Human epidermal growth factor receptor 2 (HER2)-low breast cancer is a newly identified 
targetable subset of breast tumors, and its clinical characteristics and treatment strategies are controversial. 
The emergence of novel anti-HER2 antibody-drug conjugate (ADC) has brought promising approaches 
for HER2-low breast cancer treatment. Several clinical trials have validated the efficacy and safety of 
trastuzumab deruxtecan (T-Dxd) in HER2-low breast cancer at different treatment settings. The treatment 
timing, candidate identification, long-term management, and overcoming drug resistance are crucial 
questions to improve breast cancer patient survival. Here we present a clinical case of hormone receptor-
positive (HR+) HER2-low breast cancer patient who experienced neoadjuvant chemotherapy, surgery, 
adjuvant, and first-line endocrine therapy with limited effectiveness. After the treatment failure of CDK4/6 
inhibitors, the utilization of T-Dxd brought a long-term disease response and tolerable low toxicities. In this 
round table discussion, we summarized opinions and recommendations from breast cancer surgeons and 
oncologists on treatment strategies for this patient. The discussion mainly focused on the precise diagnosis 
of HER2-low breast cancer, treatment design at different disease status, regimens selection according to drug 
response, strategies consideration for overcoming drug resistance and the management of adverse events 
in long-term survival. These opinions would provide critical insights to improve HER2-low breast cancer 
treatment and offer valuable suggestions for clinical practice.
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Introduction

Breast cancer has been recognized as a disease with 
high heterogeneity (1,2). It could be divided into several 
subtypes according to the expression of estrogen receptor 
(ER), progesterone receptor (PR), and human epidermal 
growth factor receptor 2 (HER2) (3,4). Based on current 
guidelines, HER2 positive expression is defined as HER2 
immunohistochemistry (IHC) 3+ or IHC 2+ with in situ 
hybridization (ISH) amplification (5). Accounting for 60% 
in traditional HER2-negative breast cancers, a distinct 
subpopulation featuring HER2 IHC 1/2+ without ISH 
amplification has attracted much attention in recent years, 
which is named HER2-low breast cancer (6,7). Its unique 
biological and clinical characteristics have brought both 
opportunities and challenges in breast cancer treatment (8,9).

HER2-low breast cancers are composed of hormone 
receptor-positive (HR+) and HR-negative (HR−) breast 
cancers and were considered as HER2-negative breast 
cancer in clinical practice. For patients with HR+/HER2-
low breast cancer, endocrine therapies combined with 
targeted agents could improve progression-free survival 
(PFS) and overall survival (OS) in the metastatic setting 
(10,11). HR−/HER2-low breast cancer patients were treated 
as triple-negative breast cancer (TNBC) and obtained 
benefits from chemotherapy or other targeted treatment, 
such as immune checkpoint inhibitor, PARP inhibition, and 
TROP-2 antibody-drug conjugate (ADC) (12,13). However, 
trastuzumab deruxtecan (T-Dxd; DS-8201), a novel anti-
HER2 ADC, has shown promising efficacy in HER2-low 
breast cancer and reshaped the treatment landscape (14-16).

I n  D E S T I N Y- B r e a s t 0 4  t r i a l ,  c o m p a r e d  w i t h 
chemotherapy, T-Dxd significantly prolonged the survival 
of HER2-low metastatic breast cancer patients who had 
previously received at least one line of chemotherapy, 
irrespective of HR status (14). DESTINY-Breast06 further 
demonstrated the role of T-Dxd in patients with HER2-low 
or HER2-ultralow HR+ metastatic breast cancer without 
any prior chemotherapies in the metastatic setting (17).  
These results revealed that HER2-low breast cancer 
patients might gain more benefits from anti-HER2 ADCs 
than conventional therapies, which would provide novel 
treatment options in clinical practice (13,18).

However, although T-Dxd illustrated remarkable 
efficacy, multiple questions regarding the management and 
treatment for HER2-low breast cancer remains obscure. 
How to incorporate the HER2-low concept in the rapidly 
evolving breast cancer treatment paradigm is a crucial topic 

for all researchers (19). The management of T-Dxd in 
different treatment timings and the selection after T-Dxd 
failure are also important questions to consider (20,21).

Here, by analyzing and reviewing a patient with HR+/
HER2-low metastatic breast cancer, we organized a round 
table discussion about treatment strategies for HER2-
low breast cancer. Several breast cancer surgeons and 
oncologists shared their opinions on advantages and 
implications of T-Dxd utilization in clinical practice. The 
summary was recorded as this review.

Case presentation and discussion

Preoperative treatment

In October 2018, a 33-year-old female came to our hospital 
for complaining left breast mass. Ultrasound indicated that 
the left breast multifocal nodule was classified as Breast 
Imaging Reporting and Data System (BI-RADS) 5 and 
lymph nodes in the left axilla regions I, II, and III as 4C. 
Magnetic resonance imaging (MRI) confirmed left breast 
multiple lesions (multifocal; the largest lesion 2.4 cm ×  
2.3 cm × 1.9 cm) as BI-RADS 5 and multiple enlarged 
lymph nodes in the left axilla as 4C (Figure 1A).

She then received left breast mass biopsy and pathology 
tests confirmed left breast invasive carcinoma. IHC tests 
indicated invasive carcinoma with ER (90% 2+), PR 
(10% 1–2+), HER2 (2+) and FISH (−), Ki-67 (60%+). No 
metastases were observed on computed tomography (CT) 
and emission CT (ECT). No pathogenic BRCA mutations 
were detected.

(I) How to select the neoadjuvant therapy for HR+/
HER2-low early-stage breast cancer?
Expert opinion
In total, 70.7% of all experts recommended this patient to 
receive neoadjuvant chemotherapy, 29.3% recommended 
surgery while no experts recommended neoadjuvant 
endocrine therapy (Figure 1B).

The pathologic diagnosis of HER2-low breast cancer 
should refer to American Society of Clinical Oncology/
College of American Pathologists (ASCO/CAP) 2018 
algorithm and HER2 IHC score (0, 1+, 2+, 3+) could help 
clinicians to better interpret HER2 status and determine 
clinical practices. The definition of HER2-low status could 
be based on either primary tumor or at any point during 
the metastatic settings. The pathological reassessment 
could be applied when necessary. However, the borderline 
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to distinguish between HER2-zero and HER2-ultralow 
is still controversial. Improved higher-power techniques 
and a second review of other pathologists would be 
recommended (22).

Because of the special cancer biology, the effectiveness 
of neoadjuvant chemotherapy in ER+/HER2-low breast 
cancer is still controversial. Several studies indicated that 
pathologic complete response (pCR) rates of ER+/HER2-
low breast cancer in the neoadjuvant settings were relatively 
lower than ER+/HER2-zero breast cancer, with a longer 
disease-free survival (DFS) and OS (23,24). Yet some argued 
there was no significant difference in the survival between 
HER2-low and HER2-zero breast cancer, which opposed 
the independent classification of HER2-low breast cancer 
(25,26). The selection between neoadjuvant chemotherapy 
and surgery as an initial treatment should consider various 
issues, including tumor size, lymph nodes metastasis, tumor 
grade, and Ki-67 (27).

Neoadjuvant immunotherapy might become a potential 
strategy for ER+/HER2-low breast cancer. KEYNOTE-756, 
CheckMate 7FL, and I-SPY2 trials showed the combination 
of immunotherapy and chemotherapy could increase pCR 
rates in ER+/HER2− early breast cancer with tolerable toxicities 

(28-31). Patients featured tumor grade III or programmed cell 
death ligand 1 (PD-L1) positive expression might experience 
more benefits in neoadjuvant immunotherapy (28,29).

In addition, ER+/HER2-low breast cancer might 
also benefit from neoadjuvant endocrine therapy. HR+/
HER2− breast cancer patients who experienced failure in 
neoadjuvant chemotherapy, or were eligible for neither 
neoadjuvant chemotherapy and surgery, could benefit 
from neoadjuvant endocrine therapy, including aromatase 
inhibitor (AI), fulvestrant, and CDK4/6 inhibitors (32-34). 
The efficacy of neoadjuvant endocrine therapy still needs 
more clinical trials to investigate.

Genetic testing, such as MammaPrint, could be utilized 
to better inform neoadjuvant treatment decisions in ER+/
HER2-low breast cancer between chemotherapy, endocrine 
therapy, and immunotherapy (35). This would evaluate 
genomic risks for recurrence and provide evidence for 
decision-making in adjuvant treatment settings.

Surgery and adjuvant treatment

This patient was diagnosed as HR +/HER2− breast 
cancer with cT2(m)N+M0. She underwent neoadjuvant 
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Figure 1 MRI scan during neoadjuvant treatment and expert opinions for therapy recommendation. (A) MRI scan of breast cancer and 
axillary lymph nodes in baseline detection. (B) Expert opinions for therapy selection. (C,D) MRI scan of breast cancer and axillary lymph 
nodes responses after 4 cycles (C) and 8 cycles (D) of neoadjuvant treatment. NACT, neoadjuvant chemotherapy; NAET, neoadjuvant 
endocrine therapy; MRI, magnetic resonance imaging.
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chemotherapy with ddEC-NabT and the best treatment 
response was partial response. After eight cycles, MRI 
showed that the tumor size decreased (the largest 
lesion approximately 0.7 cm), with reduced cell density  
(BI-RADS 6). Lymph nodes in the left axilla (BI-RADS 4A) 
have also decreased in size (Figure 1C,1D).

In March 2019, this patient received left breast modified 
radical mastectomy and pathology tests confirmed invasive 
ductal carcinoma (IDC) with grade II (1.5 cm × 1 cm × 1 cm).  
The pathological response to neoadjuvant treatment was 
grade 3 by Miller-Payne system. IHC tests showed that 
ER (90% 3+), PR (20% 2+), HER2 (2+) and FISH (−), Ki-
67 (20%+). Lymph node metastases were detected (21/23). 
She was staged as ypT1cN3M0 (IIIC) and was treated 
with adjuvant radiotherapy, which focused on left chest 
wall, left supraclavicular region (upper and lower), and 
left internal mammary chain [total dose (DT) 50 Gy/25 f].  
Adjuvant endocrine therapy included ovarian function 
suppression (OFS) and anastrozole. Frequent follow-up 
examinations were conducted timely.

Disease recurrence

In December 2020, CT indicated left liver mass as 
metastasis (Figure 2A). ECT and MRI showed abnormal 
signal intensity at the anterior superior margin of the right 
acetabulum. No brain metastasis was detected. The biopsy 
of liver mass confirmed poorly differentiated carcinoma 
with ER (>90%, 3+), PR (10%, 2+), HER2 (1+), Ki-67 
(hotspot 25%+), CK7 (−), glypican-3 (−), hepatocyte-1 (−), 
GATA3 (++), GCDFP-15 (−), and mammaglobin (slightly +), 
consistent with metastatic adenocarcinoma of breast origin.

(II) How to optimize the first-line treatment for HR+/
HER2-low advanced breast cancer?
Expert opinion
In the first-line therapy, 95.2% of all experts recommended 
endocrine therapy, 4.8% recommended ADC and no 
experts recommended chemotherapy (Figure 2B).

The utilization of endocrine therapy in advanced breast 
cancer should consider several factors, including HR 

Figure 2 CT scan during the first-line treatment and expert opinions for therapy recommendation. (A) CT scan of liver metastases in 
baseline detection. (B) Expert opinions for therapy selection. (C,D) CT scan of liver metastases in the 2 cycle (C) and 4 cycle (D) of the first-
line treatment. Chemo, chemotherapy; ET, endocrine therapy; ADC, antibody-drug conjugate; CT, computed tomography.
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expression status, menopausal status, tumor burden, and 
previous endocrine therapy response (36). In the first-line 
treatment for HR+/HER2-low advanced breast cancer, 
physicians could approach suitable endocrine therapy 
according to previous adjuvant endocrine regimens and 
DFS. CDK4/6 inhibitors combined with AI would be 
recommended for patients failed in tamoxifen (37-39), 
and CDK4/6 inhibitors plus fulvestrant for AI failure  
(40-43). Recent advances also indicated that compared with 
chemotherapy, CDK4/6 inhibitors plus endocrine therapy 
provided better PFS and tolerability for patients with 
clinical aggressive disease (44).

Nowadays, there have been several kinds of CDK4/6 
inhibitors available for Chinese breast cancer patients, 
and how to choose an appropriate CDK4/6 inhibitor has 
become an important issue. Previous studies confirmed 
the efficacy and safety of CDK4/6 inhibitors, and their 
recommendations levels should be equal, without any 
subjective preference. The selection of different CDK4/6 
inhibitors should consider previous treatment response, 
tolerability of adverse events, and disease development.

First-line treatment

She next entered the clinical trial evaluating the efficacy, 
safety, and pharmacokinetic characteristics of FCN-437c in 
combination with fulvestrant ± goserelin in advanced ER+/
HER2− breast cancer and received FCN-437c (CDK4/6 
inhibitor) plus fulvestrant and OFS (Figure 2C,2D).

In May 2021, CT showed multiple liver lesions increased 
in number and size, indicating disease progression  
(Figure 3A). The biopsy of liver mass confirmed metastatic 
adenocarcinoma with ER (95%, 3+), PR (−), HER2 (2+), 
Ki-67 (40%+), mammaglobin (slightly +), SOX11 (−), 
GCDFP-15 (−), AR (+), GATA3 (3+), CK7 (−), CK19 (+), 
CK20 (−), villin (−), Pax-8 (−), Napsin A (−), and TTF-1 (−), 
consistent with metastatic adenocarcinoma of breast origin.

(III) Which therapy would be recommended for HR+/
HER2-low advanced breast cancer after progression on 
CDK4/6 inhibitors?
Expert opinion
If ADC was available for this patient, 90.6% in all experts 

Figure 3 CT scan during the second-line treatment and expert opinions for therapy recommendation. (A) CT scan of liver metastases in 
baseline detection (2021-05). (B) Expert opinions for therapy selection if ADC was available. (C) Expert opinions for therapy selection 
if ADC was not available. (D) CT scan of liver metastases during the second-line treatment (2021-09, 2021-11, and 2024-03). Chemo, 
chemotherapy; ET, endocrine therapy; ADC, antibody-drug conjugate; CT, computed tomography.
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recommended ADC therapy,  9.4% recommended 
chemotherapy while no one recommended endocrine 
therapy (Figure 3B). Considering ADC was not available in 
China in 2021, 81.7% recommended this patient to receive 
chemotherapy, 8.3% recommended endocrine therapy 
and 10.0% suggested ADC utilization in clinical trials  
(Figure 3C).

The design of second-line therapy for HR+/HER2-low 
advanced breast cancer needs to evaluate the sensitivity 
and response of adjuvant and first-line endocrine therapy, 
therefore overcoming drug resistance (45). In the real-world 
clinical practice, the next-generation sequencing (NGS) 
would be recommended after first-line treatment failure, 
which helps physicians to better understand the mechanisms 
of drug resistance and explore potential targets for further 
treatment (46,47).

For this patient, traditionally we would put priority 
on chemotherapy for second-line treatment, such as 
capecitabine, as the response of first-line CDK4/6 inhibitors 
was poor and only liver metastasis was detected in visceral 
settings. If the effectiveness of chemotherapy was limited, 
we would then consider other targets according to NGS 
results, such as PI3K or AKT inhibitors (48-50).

BYLieve study demonstrated that HR+/HER2− breast 
cancer patients with PIK3CA mutation could benefit from 
the combination of alpelisib and fulvestrant after failure 
on CDK4/6 inhibitors and AIs (50). CAPItello-291 study 
also indicated that capivasertib plus fulvestrant could 
improve the survival HR+/HER2− breast cancer patients 
with PIK3CA, AKT, or PTEN alterations after progression 
on AIs with or without CDK4/6 inhibitors (49). These 
results supported that the detection of PI3K/AKT/
PTEN mutations could provide evidence for the design of 
treatment to overcome CDK4/6 inhibitors resistance.

However, recent advances on DESTINY-BREAST06 
have reshaped the treatment landscape of HR+/HER2-low 
advanced breast cancer. Compared with chemotherapy, 
T-Dxd significantly provided a better objective response 
rate (ORR; 57.3% vs. 31.2%) and PFS (13.2 vs. 8.1 months;  
hazard ratio, 0.63; P<0.0001) in HR+/HER2-low and HER2-
ultralow advanced breast cancer following ≥1 endocrine 
therapy. The efficacy of T-Dxd in HER2-low and HER2-
ultralow was consistent and toxicities were tolerable. These 
results supported an earlier line treatment of T-Dxd in HR+/
HER2-low breast cancer (17). Therefore, this patient is also 
eligible to receive T-Dxd in the second-line treatment, but 
the selection of regimens should consider drug accessibilities, 
treatment tolerance, and patient preference.

Second-line treatment

This patient was then enrolled in DESTINY-Breast06 in June 
2021 and received T-Dxd treatment. A partial response was 
observed after two cycles of treatment and this response was 
maintained at the latest follow-up in April 2024 (Figure 3D).

(IV) How to improve the clinical management of T-Dxd 
in HR+/HER2-low advanced breast cancer?
Expert opinion
If this patient would not tolerate the utilization of T-Dxd, 
82.1% of all experts recommended capecitabine, 16.1% 
recommended endocrine therapy and 1.8% suggested 
follow-up (Figure 4A).

Safety and tolerance are crucial issues throughout the 
whole treatment of T-Dxd. In DESTINY-BREAST06 
trial, the most common treatment-emergent adverse 
event (TEAE) associated with discontinuation in T-Dxd 
was pneumonitis (5.3%) and the most common TEAE 

Figure 4 Expert opinions for the utilization of T-Dxd in advanced breast cancer. (A) Expert opinions for the maintenance therapy if ADC 
was not tolerable. (B) Expert opinions for therapy recommendation after T-Dxd failure. ET, endocrine therapy; chemo, chemotherapy; 
ADC, antibody-drug conjugate; T-Dxd, trastuzumab deruxtecan.
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associated with dose reduction in T-Dxd was nausea 
(4.4%) (17). Similar with previous DESTINY-Breast trials 
(14,51,52), interstitial lung disease (ILD) has remained as an 
important risk factor for T-Dxd.

In the real-world practice, physicians should monitor 
adverse effects (AEs) in the long-term use of T-Dxd and 
take relative measures in time according to patient-reported 
outcomes. Monitoring ILD and identifying patients who 
could be safely rechallenged with T-Dxd after ILD recovery 
would promote better implementation of T-Dxd. In 
addition, the financial toxicity should also be considered (53). 
Physicians need to pay attention to patients’ tumor and living 
burden and help them select the most suitable regimens with 
guaranteed effectiveness and life quality.

For this patient, if the intolerance of T-Dxd occurs, 
chemotherapy or endocrine therapy could become an 
alternative option for maintenance treatment. NGS or 
circulating tumor DNA (ctDNA) tests are recommended to 
explore potential treatment targets. For example, if the ESR1 
mutation is detected, which explains the rapid progression of 
fulvestrant (54,55), the oral selective ER degraders (SERDs) 
would be an optimal strategy (56). Capecitabine is also an 
appropriate choice for maintenance, as several studies have 
revealed its promising efficacy and safety.

(V) How to design treatment strategies for T-Dxd 
treatment failure?
Expert opinion
If this patient encountered disease progression after T-Dxd 
treatment, 56.0% of all experts recommended chemotherapy, 
22.0% recommended endocrine therapy and 22.0% 
suggested another ADC (Figure 4B).

Although DESTINY-BREAST06 showed the earlier line 
treatment of T-Dxd could improve patient survival and might 
bring a prolonged response, we must understand that not 
every patient would be sensitive to T-Dxd utilization. How 
to better identify patients suitable for T-Dxd is an important 
clinical issue. For instance, it is urgent to improve HER2 
testing assays to distinguish HER2-low, HER2-ultralow 
and HER2-zero, which would investigate the relationship 
between HER2 threshold and T-Dxd efficacy (6).

Moreover, the identification and validation of biomarkers 
related to T-Dxd treatment is another important topic. 
Previous studies showed that HER2 expression reduction, 
HER2 mutation and HER2 heterogeneity might play roles 
in resistance formation (57,58). We should contribute 
more efforts to the exploration of resistance mechanisms 
and conduct translational researches to overcome T-Dxd 

resistance.
If this patient encounters poor response or disease 

progression during the treatment of T-Dxd, it is recommended 
to personalize treatment strategies according to NGS tests. 
Physicians could choose relative measures to deal with 
different somatic mutations, such as using tyrosine kinase 
inhibitors (TKIs) for some somatic HER2 mutations (59). 
This patient could also enter clinical trials to obtain more 
opportunities. Even though the utilization of chemotherapy 
could be a traditional standard option for late-line 
treatment, the emergence of numerous novel drugs provides 
more approaches and improves patient survival.

Conclusions

HER2-low breast cancer has attracted much attention and 
reshaped the current breast cancer treatment landscape. 
This round table discussion focused on the pathologic 
diagnosis, treatment sequencing, and toxicities management 
of HER2-low breast cancer and provided distinct value 
to optimize clinical practice and improve patient survival. 
The biological and clinical role of HER2-low breast cancer 
still needs further evidence, and we believe this round table 
discussion would provide support for future research.
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