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Introduction

Breast cancer is the most commonly diagnosed cancer and 
the leading cause of cancer-related death worldwide (1).  
Human epidermal growth factor receptor 2 (HER2)-
positive breast cancer accounts for about 15–20% of all 
cases, is a more aggressive phenotype, and confers a worse 
prognosis. Among HER2-positive breast cancer patients, 
approximately half are also estrogen receptor (ER) positive 
and progesterone receptor (PR) positive (2-4). Although 
all HER2-positive breast cancer patients can benefit from 
anti-HER2 therapy regardless of hormone receptor (HR)  

status (5), the standard treatment for HER2-positive/
HR-positive metastatic breast cancer patients is still being 
examined. 

Pyrotinib is an irreversible epidermal growth factor 
receptor (EGFR)/HER2 dual inhibitor developed for 
the treatment of HER2-positive breast cancer (6), and 
its promising antitumor activity and safety profile have 
been confirmed by several clinical trials (7,8). Pyrotinib 
combined with capecitabine has been approved for treating 
HER2-positive advanced or metastatic breast cancer in 
China (9). Letrozole, an aromatase inhibitor (AI), has been 
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proven to have better clinical efficacy when combined with 
trastuzumab compared with hormonal therapy alone (10,11). 
Although a similar treatment regimen has been reported 
previously, the effect and safety profile of pyrotinib plus 
letrozole in the treatment for HER2-positive/HR-positive 
patients have not yet been demonstrated (12).

Herein, we report a case of a HER2-positive/HR-positive 
breast cancer patient who experienced metastasis 2 years after 
modified radical mastectomy and started combination therapy 
with pyrotinib plus letrozole. The patient achieved a partial 
response which was maintained for an extended period, with 
tolerable adverse events. We present the following article in 
accordance with the CARE reporting checklist (available at 
https://dx.doi.org/10.21037/apm-21-2522).

Case presentation

A 57-year-old postmenopausal woman was diagnosed 
with right breast cancer and underwent modified radical 
mastectomy in August 2017. Pathological investigation 
revealed invasive ductal breast carcinoma (grade II), with 
immunohistochemistry (IHC) results of ER 3+ (90%), PR 
2+ (60%), HER2 3+, and Ki-67 3+, (70%).

In July 2019, the patient found a mass in her right chest 

wall with diffuse edema and skin redness. As the mass 
gradually progressed, the patient was admitted to Hunan 
Cancer Hospital on November 11, 2019. Her Eastern 
Cooperative Oncology Group (ECOG) performance 
status (PS) was 0. B-ultrasonography was performed and 
showed a heterogeneous mass in the medial surgical scar 
of the right chest wall; hypoechoic nodules in the right 
supraclavicular area, which were considered to be enlarged 
lymph nodes; an increased left breast lobule; but no 
obviously enlarged lymph nodes in both axillary areas and 
the left supraclavicular area. Computed tomography (CT) 
revealed a 3.3 cm × 3 cm mass on the right chest bone with 
bone destruction, metastases in both lungs with the largest 
diameter of up to 1 cm, and enlarged mediastinal lymph 
nodes (Figure 1). On November 15, 2019, local hospital 
pathological sections revealed c-erbB-2 2+, ER 80%, PR 
80%, and Ki-67 40% by IHC (Figure 2). On November 
22, 2019, a core needle biopsy was conducted on the chest 
wall mass and revealed poorly differentiated breast cancer–
derived carcinoma. which was supported by the medical 
history of the patient and the IHC results (c-erbB-2 2+, ER 
80%, PR 80%, Ki-67 40%; Figure 3). Fluorescence in situ 
hybridization (FISH) identified no HER2 amplification 
(Figure 4). Based on the above information, the patient was 

Figure 1 Computed tomography (CT) images of lesions (indicated by arrows): (A) chest bone metastasis; (B) lung metastasis.
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diagnosed with relapsed right breast cancer after modified 
radical mastectomy, right chest bone mass with bone 
destruction, and metastases in the chest wall and both lungs. 

Clinicians suggested that the patient receive trastuzumab 
plus chemotherapy, but the patient refused this treatment 
due to financial reasons. She then enrolled in a clinical trial 
in our hospital entitled “Pyrotinib in Combination With 
Letrozole in Patients With HER2-Positive, ER-Positive 
Metastatic Breast Cancer” (NCT04407988) and applied for 
free treatment. 

The patient was then started on pyrotinib alone (400 mg  
p.o. daily, every 4 weeks) with letrozole (2.5 mg p.o. daily, 
every 4 weeks) from December 3, 2019. On January 29, 
2020, remarkable shrinkage of right lung metastatic lesions 
was confirmed by CT and was evaluated as a partial response 
(Figure 5). The regimen was discontinued from February 2, 

2020, to February 11, 2020 due to the COVID-19 pandemic. 
The most common adverse event was mild diarrhea, which 
could be controlled by symptomatic treatment.

At the time of writing, the patient is still alive and is 
maintaining partial response (Figure 5). All procedures 
performed in studies involving human participants were in 
accordance with the ethical standards of the institutional 
and/or national research committee(s) and with the Helsinki 
Declaration (as revised in 2013). Written informed consent was 
obtained from the patient for publication of this case report 
and accompanying images. A copy of the written consent is 
available for review by the editorial office of this journal.

Discussion and conclusions

In the present case, the patient was diagnosed with HER2-

Figure 2 Immunohistochemistry (IHC) showed c-erbB-2 was 
2+, estrogen receptor (ER) was 80%, progesterone receptor (PR) 
was 80%, and Ki-67 was 40%. The color of tumor cells’ nuclei 
is bluish-purple, and the color of the tumor cell cytoplasm is red 
(10×10).

Figure 3 Immunohistochemistry (IHC) of the chest wall mass 
showed c-erbB-2 was 2+, estrogen receptor (ER) was 80%, 
progesterone receptor (PR) was 80%, and Ki-67 was 40%. The 
color of tumor cells’ nuclei is bluish-purple, and the color of the 
tumor cell cytoplasm is red (10×10).

Figure 4 Fluorescence in situ hybridization (FISH) identified no human epidermal growth factor receptor 2 (HER2) amplification (10×100).
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positive/HR-positive breast cancer and did not receive 
any adjuvant treatment after modified radical mastectomy, 
leading to chest bone and pulmonary metastasis after  
2 years. The IHC results of the primary tumor were ER 
3+ (90%), PR 2+ (60%), HER2 3+, and Ki-67 + (10%), 
indicating sensitivity to anti-HER2 agents and endocrine 
treatment. However, the IHC results of the metastatic 
tumor were different from those of the primary tumor, as 
the metastatic tumor was HER2 negative and HR positive 
as confirmed by FISH. 

According to the fifth European School of Oncology-
European Society for Medical Oncology (ESO-ESMO) 
international consensus guidelines for advanced breast cancer 
(ABC 5), if biological markers of metastatic lesions differ 
from those of the primary tumor, it remains unknown which 
result should be used for treatment decision-making (13).  
The Herceptin adjuvant (HERA) trial demonstrated that 
1 year of adjuvant trastuzumab after chemotherapy could 
significantly improve long-term disease-free survival (DFS) 
for HER2-positive breast cancer patients compared with 
the observation group. Furthermore, pertuzumab added to 
standard adjuvant chemotherapy plus 1 year of treatment 
with trastuzumab significantly improved the rates of DFS 
among patients with HER2-positive operable breast 
cancer in the APHINITY trial (14,15). Therefore, 1-year 
sequential trastuzumab treatment has become the standard 
treatment for HER2-positive breast cancer patients 
irrespective of HR status. 

For postmenopausal women with HR-positive breast 
cancer, endocrine therapy is the mainstay treatment. 
The EGF30008 trial suggested that for metastatic 
HER2-positive/HR-positive breast cancer patients, a 
combined targeted therapy approach is superior to that 
of endocrine therapy alone (10). The ALTERNATIVE 
trial demonstrated that lapatinib (LAP) plus an AI could 

provide superior progression-free survival (PFS) benefit 
when treating ER and/or PR and HER2-positive metastatic 
breast cancer patients compared with that of AI alone (16). 
Therefore, combinations of endocrine therapy plus anti-
HER2 drugs are currently endorsed by guidelines for 
treating HER2-positive/HR-positive breast cancer patients 
(17,18). 

Based on the 2020 Chinese Society of Clinical Oncology 
breast cancer guidelines,  HER2 inhibitors combined with 
chemotherapy has been recommended in treating patients 
with HER2-positive/HR-positive breast cancer; however, 
HER2 inhibitors combined with endocrine therapy should 
only be considered if the patient cannot tolerate the side 
effects of chemotherapy or has slow progression. In our 
case, the patient had received 6 cycles of chemotherapy 
followed by 4 years of toremifene treatment and eventually 
experienced recurrence, thus meeting the inclusion criteria 
for the combination treatment with pyrotinib plus letrozole 
in this patient (19).

Based on the above considerations and the patient’s 
choice, she was recruited to a clinical trial and achieved 
durable clinical response to combination therapy with 
pyrotinib plus letrozole. This case suggests that patients 
with metastatic HER2-positive/HR-positive breast cancer 
may benefit from combined treatment with pyrotinib 
plus letrozole, and we recommend clinicians administer 
targeted therapy such as anti-HER2 or endocrine treatment 
when at least 1 biopsy result is HER2 or HR positive. 
We also recommend combination therapy with HER-2 
inhibitors plus endocrine treatment to be considered as a 
maintenance treatment for patients with HER2-positive/
HR-positive breast cancer who achieve stable disease after 
receiving combination therapy with HER-2 inhibitors 
plus chemotherapy. Given this is a single case, we are still 
waiting for further results from the ongoing clinical trial to 

Figure 5 Timeline of diagnosis and treatment. CT, computed tomography.
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validate this finding.
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