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1. Abstract
	
Breast cancer is the most prevalent cancer among women globally. With 
in breast cancer, the HR+/HER2+ subtype is particularly notable among 
luminal subtypes, as it shows resistance to both endocrine and anti-HER2 
therapies. This is especially true for cases with local visceral metastasis, 
where the necessity of adding local therapy remains a topic of debate. This 
report discusses a case involving a patient with HR+/HER2+ breast cancer 
and local visceral metastasis who has achieved long-term progression-free 
survival (PFS) and overall survival after receiving a treatment plan that 
included local therapy and T- Dxd, but did not involve enough endocrine 
therapy.

2. Introduction

Breast cancer is the leading cancer in women, and advancements in anti-
HER2 targeted therapies have improved patient survival rates, particularly 
for those with HER2-positive HR-positive breast cancer. Approximately 
15%-20% of breast cancers are HER2-positive, and nearly half of these 
also express hormone receptors (HRs), such as estrogen receptor (ER+) 
and/or progesterone receptor (PR+) [2,3]. The HR+/HER2+ subtype 
exhibits distinct clinical characteristics, physiological behaviors, and 

treatment responses compared to HER2-overexpressing or HR+HER2- 
breast cancers. Patients with HR+/HER2+ breast cancer face an increasing 
risk of recurrence after anti-HER2 treatment due to the interplay between 
HER2 and estrogen receptor (ER) pathways, which can lead to resistance 
against anti-HER2 drugs or endocrine therapies. Although research over 
the past two decades has highlighted the importance of maximizing HER2 
blockade to enhance survival, effective clinical strategies for managing 
HR+/HER2+ metastatic breast cancer (MBC) remain challenging. The 
emergence of antibody-drug conjugates (ADCs) has sparked debate 
over the necessity of endocrine therapy for HR+/HER2+ MBC patients, 
making it crucial to optimize treatment for this specific subtype [5].
Regarding local metastasis in breast cancer, some studies suggest that 
combining chemotherapy with local therapy can improve local control 
(LC) for MBC [6]. However, results from the NRG-BR002 clinical trial 
indicated that local therapy may not significantly impact MBC treatment 
[7], leading to ongoing discussions about its role in therapy. Herein, we 
present a case of breast cancer with HR+/HER+ multiple local metastasis 
who achieved the long-term stable survival with the T-Dxd and local 
therapy without endocrine therapy. This case highlights the potential for 
extending survival in patients with metastatic HR+/HER2+ breast cancer.

3. Case Presentation

The case involves a 43-years-old female, who was initially diagnosed 
with left breast cancer in July 2018 through fine needle aspiration 
cytology (FNAC), which revealed dysplastic cells consistent with ductal 
carcinoma, and imaging studies showed no distant organ metastasis. On 
July 12, 2018, the patient underwent a modified radical mastectomy for 
breast cancer, with histopathological analysis confirming a diagnosis of 
grade III invasive ductal carcinoma (IDC). The tumor was measured at 
3.0 cm x 2.5 cm x 1.9 cm, and lymph node metastasis was found in 7 
out of 11 nodes. The tumor was estrogen receptor positive (ER+) and 
progesterone receptor negative (PR-), and it tested positive for HER2. 
The surgical margins were clear. Following surgery, the patient received 
adjuvant chemotherapy, which included four cycles of adriamycin and 
cyclophosphamide, followed by four cycles of weekly paclitaxel and 
trastuzumab from July 2018 to January 2019. Maintenance therapy with 
trastuzumab continued for two months, and the patient also received 
radiation and endocrine therapy starting in January 2019. In March 2019, 
an MRI scan showed metastasis in the liver (segments S4 and S7). A 
fine needle aspiration cytology (FNAC) in April confirmed that the liver 
metastasis was from invasive breast cancer, with the tumor showing both 
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estrogen and progesterone receptors (ER+ and PR+), and it was HER2 
positive. The treatment plan was switched to trastuzumab+ paclitaxel 
+pertuzumab (TPH), but by July 2019, an MRI indicated that the liver 
tumor had progressed (Figure1 A, B). The treatment was then changed 
to a combination of pyrotinib, capecitabine, anastrozole, and goserelin, 
which stabilized the tumor for a year. In August 2020, an MRI showed 
further progression of the liver tumor, and CA153 levels increased (Figure 
1 C-E). 

Figure 1: The liver MRI scan for patient in different time point. (A) 
20190717 (B) 20191016 (C) 20200109 (D) 20200826 (E)20201016 
(F)20210917

Radiation therapy was administered to the liver metastasis, delivering 
50Gy over 10 fractions from September 2-7 , alongside pyrotinib and 
anastrozole with goserelin (Figure2 A). In December 2020, a liver excision 
and ablation of the lesion were performed while continuing treatment 
with pyrotinib and anastrozole with goserelin, with histopathology 
showing ER+, PR+, and HER2+. In July 2022, a PET-CT scan revealed 
slightly enlarged lymph nodes on the right side of the trachea and new 
metabolic activity in mediastinal and retroperitoneal lymph nodes. CA125 
was measured at 44.9 U/ml and CEA at 16.1 ng/ml. Radiation therapy 
was conducted for the retroperitoneal lymph nodes, in conjunction with 
navelbine and pyrotinib (Figure2 B).

Figure 2: The local treatment for patient. (A) The radiotherapy plan 
figure for liver metastasis treatment in 20200902; (B) The radiotherapy 
plan figure for posterior peritoneal lymph node metastasis treatment in 
20220810.

In January 2023, an MRI indicated a new tumor in liver segment S3, 
confirmed by PET-CT. A liver segmentectomy was performed, with 
pathology results showing ER+, PR-, and HER2+. The patient was treated 
with OFS and TDM1, and in July 2023, the medication was switched to 
T-Dxd plus oophorectomy. By September, MRI and CT scans indicated a 
good response in the lymph nodes, with no new lesions developing, the 
total timeline of treatment for breast cancer patients as shown in (Figure3).

Figure 3: Timeline of treatment for breast cancer patients.

4. Discussion

This case report details the patient’s first recurrence of local liver 
metastasis, following NCCN and CSCO guidelines for treating HER2-
positive metastatic breast cancer with first and second-line therapies, along 
with endocrine therapy. The first treatment resulted in stable disease for 
only 3.5 months, while the second achieved stable disease for a year. Upon 
the third recurrence, imaging revealed only local liver metastasis, leading 
to consideration of local therapy due to the short recurrence interval and 
oligometastatic nature of the breast cancer. Millen JCA [8] noted that 
patients with liver metastases who received chemotherapy combined with 
liver radiation (LR) experienced better overall survival (OS) compared 
to those who received chemotherapy alone, both in estrogen receptor-
positive (ER+) and triple-negative breast cancer cases. Ciro Franzese et 
al. [9] found that combining systemic therapy with liver multidisciplinary 
team (MDT) approaches in oligometastatic breast cancer led to sustained 
disease control in a significant number of patients. Additionally, several 
clinical trials have shown that in HR+/HER2+ metastatic breast cancer, 
the combination of tyrosine kinase inhibitors (TKIs) with endocrine 
therapy yielded disease-free survival (DFS) and OS rates comparable to 
those achieved with chemotherapy combined with targeted therapy and 
endocrine therapy, suggesting this could be a viable treatment option 
for visceral metastases [10- 12]. Based on this evidence, we opted for 
a combination of pirotinib, ovarian function suppression (OFS), and 
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anastrozole along with local liver radiation therapy and surgery, resulting 
in a progression-free survival (PFS) of nearly two years.

Subsequently, the patient developed new metastases in the lymph nodes 
and liver. We introduced local radiotherapy for the lymph nodes and 
surgery for the liver, and from June 2023, we also added OFS and antibody-
drug conjugate (ADC) therapy with T- Dxd. As of now, the patient has not 
experienced any new tumors, leading to a PFS of 20 months. In patients 
with HER2-positive metastatic breast cancer, the failure of trastuzumab 
therapy was noted, and the PHENIX and PHOEBE clinical trials showed 
that the PFS for pirotinib combined with capecitabine exceeded 10 months, 
whereas the PFS for lapatinib plus capecitabine was only 5.6 months, and 
4.1 months for the capecitabine-only group [13,14]. The EMILIA trial 
reported a PFS of 9.6 months for T-DM1, compared to just 6.4 months for 
lapatinib plus capecitabine [15]. The PHEREXA trial found no significant 
difference in PFS between the dual HER2- targeted therapy and the 
standard treatment [16]. The Destiny Breast trial evaluated T- Dxd and 
T-DM1 across phases I to III, with DB03 indicating a PFS of 28.8 months 
for the T-Dxd group versus 6.8 months for the T-DM1 group. After five 
years of follow-up, the PFS2 was 45.2 months for T-Dxd compared to 
23.1 months for T-DM1 (95% CI, 17.8-29.7 months; HR, 0.53; 95% CI, 
0.41-0.68) [17-20].

Therefore, we chose T-Dxd for treatment when the patient experienced 
her fifth recurrence. Although she had HR+/HER2+ metastatic breast 
cancer, there is still a lack of clinical evidence regarding the effectiveness 
of combining endocrine therapy with anti-HER2 therapy to improve 
PFS and OS. The DETECT V trial indicated that in HR+/HER2+ 
metastatic breast cancer, dual HER2-targeted therapy with trastuzumab 
and pertuzumab, combined with endocrine therapy and ribociclib, or 
chemotherapy followed by maintenance therapy with trastuzumab, 
pertuzumab, endocrine therapy, and ribociclib, showed no significant 
differences in PFS and OS. While the safety of endocrine therapy and 
ADCs was reported to be tolerable, their impact remains unreported [21]. 
In Destiny breast-03, the complete response (CR) reached 21%. However, 
the subtype analysis revealed that the CR achieved by T-Dxd in the HR+ 
group was not significantly higher than in the HR- group. There was 
no data to support that the development was linked to HR status, and 
combining T-Dxd with a CDK4/6 inhibitor could lead to hematotoxicity. 
Therefore, we did not enhance the endocrine therapy combination for 
T-Dxd treatment. Nevertheless, the patient is currently experiencing grade 
II hematotoxicity, and T-Dxd treatment is still ongoing.
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