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Complete response to pyrotinib combined with letrozole as first-
line treatment of HER2-positive/HR-positive breast cancer: a case
report
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Abstract: Approximately 15-20% of breast cancer patients are epidermal growth factor receptor 2
(HER2)-positive, and about half of these are also hormone receptor (HR)-positive. The mainstay treatment
for HER2-positive/HR-positive patients is anti-HER?2 treatment combined with chemotherapy. However,
many patients are not suitable for this treatment regimen due to their poor physical health and inability to
tolerate chemotherapy. Pyrotinib is a novel, irreversible tyrosine kinase inhibitor (TKI) with activity against
EGFR/HERI, HER2, and HER4. Several studies have shown pyrotinib’s anti-tumor activity and safety
profile in treating HER-2 positive breast cancer patients, but its effect on metastatic breast cancer (MBC)
when combined with letrozole as a first-line treatment remains to be verified. Here, we present a case of a
50-year-old postmenopausal HER2-positive/HR-positive breast cancer patient who received pyrotinib plus
letrozole as a first-line treatment following a diagnosis of left axillary lymph node and double lung metastases
after modified radical mastectomy for left breast cancer. Two months after administration of combined
pyrotinib and letrozole, a complete response (CR) was confirmed by CT scan. The patient experienced only
mild and tolerable adverse events. At the time of writing, the patient was still alive without any recurrence.
Our case indicates that the combined therapy of pyrotinib plus letrozole may/can be a promising treatment
option for patients with HER2-positive/HR-positive MBC. Nevertheless, further evidence is needed to

verify this conclusion.
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Introduction inhibitor therapy (3). National Comprehensive Cancer
Network (NCCN) guidelines recommend that HER2+/

Globally, breast cancer is the most common malignant . i )
HR+ breast cancer patients receive anti-HER2 therapy

tumor in women and poses a serious threat to women’s life
and health (1). About 20% of breast cancers are epidermal
growth factor receptor 2 (HER2)-positive, which are
aggressive and have a poor prognosis (2). HER2 is also

combined with chemotherapy, and some patients who are
not suitable for chemotherapy can use anti-HER2 therapy
combined with endocrine therapy (4). Pyrotinib is a novel,

an important target in breast cancer treatment. Among irreversible HER2 tyrosine kinase inhibitor (TKI) which

HER2-positive breast cancer patients, approximately half
are endocrine-dependent, and postmenopausal patients
with an HR-positive status are eligible to receive aromatase
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have gained approval for treating HER2-positive advanced
or metastatic breast cancer in China (5). Letrozole is a

nonsteroidal, third-generation aromatase inhibitor which
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have shown anti-tumor activity in postmenopausal women
with HR-positive breast cancer (6). Up to now, only study
protocol of pyrotinib combined with letrozole in treating
HER2+/HR+ breast cancer has been published, and the
effect and safety profile of this combination regimen have
not been demonstrated yet (7). Herein we present a case of
a HER2+/HR+ breast cancer patient with left axillary lymph
node and double lung metastases after left breast modified
radical mastectomy, who achieved complete response
(CR) after receiving pyrotinib combined with letrozole as
a first-line treatment. We present the following article in
accordance with the CARE reporting checklist (available at
https://dx.doi.org/10.21037/atm-21-3978).

Case presentation

In February 2015, a 45-year-old woman accidentally found
a painless lump in her left breast and was subsequently
diagnosed with breast cancer at her local hospital. She
then underwent enlarged resection of the left breast mass
and a modified radical mastectomy for left breast cancer.
The postoperative pathological report described left breast
invasive ductal carcinoma, Grade II; ER 3+, 60%), PR
(3+, 70%), HER2 (3+), and Ki-67 (50%) with no nodal
involvement. A preliminary comprehensive consultation
recommended the patient receive chemotherapy combined
with anti-HER?2 therapy, endocrine therapy, and regular
review. The patient started adjuvant therapy using
docetaxel, carboplatin, and trastuzumab (TCbH) for 6
cycles followed by toremifene oral treatment, which lasted
4 years from May 5, 2016 to August 13, 2020. During this
period, the patient was reviewed regularly and her condition
was stable.

On August 13, 2020, the patient was re-examined at
Hunan Cancer Hospital and was diagnosed with disease
progression with metastases in the left axillary lymph
node and both lungs. Color Doppler ultrasound showed
hypoechoic nodules in the left upper chest-wall and left
anterior axillary, and thyroid nodules consistent with TI-
RADS3 type, benign disease. A contrast-enhanced chest
computed tomography (CT) scan revealed enlarged left
axillary lymph nodes and multiple small nodules in the
lungs, consistent with MBC. The results of the examination
showed that the patient’s condition was worsening. The
patient underwent a complete CT re-examination on
August 26, 2020, which showed similar results to the initial
scan (Figure 14,1B). A cardiac color Doppler ultrasound
indicated tachycardia, decreased diastolic function of the
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left heart, but normal systolic function.

After consultation with selective experts, trastuzumab +
chemotherapy was recommended. However, due to financial
difficulties, the patient declined this treatment. According
to the disease pathology and immunohistochemical results,
endocrine therapy was suggested as an alternative. As
the existing clinical trial “Pyrotinib in Combination with
Letrozole in Patients with HER2-Positive, ER-Positive
Metastatic Breast Cancer” (NCT04407988) was underway
and the patient met the inclusion criteria, she decided to
enroll in the clinical trial and apply for free treatment of
pyrotinib plus letrozole.

After proper informed consent, the patient commenced
continuous oral treatment of pyrotinib 400 mg qd+ letrozole
2.5 mg qd on August 27, 2020. On October 23, 2020, the
patient’s re-examination CT revealed that both the left
axillary lymph nodes and lung nodules were significantly
controlled (Figure 1C,1D). In addition, the curative effect
has now been evaluated as CR, and the patient’s condition
has been effectively controlled (Figures 1E,1F,2). During
this period, no serious adverse events occurred. The only
adverse reaction was mild diarrhea with increased mild
glycated serum protein, but this resolved spontaneously
without intervention. The patient now has a good quality
of life.

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

Approximately 15-20% of breast cancer patients are HER2-
positive, and 30-40% of HER2-positive early breast cancer
patients develop advanced breast cancer (8). In addition,
each year approximately 3-10% of breast cancer patients
have distant metastasis at diagnosis. Currently, HER2+/
HR+ breast cancer accounts for 50% of all breast cancer
patients. Anti-HER? therapy combined with chemotherapy
is the recommended choice both in the NCCN and Chinese
Society of Clinical Oncology (CSCO) guidelines for
HER2+/HR+ breast cancer (9). However, for some HR+/
HER2+ patients who are unable to tolerate chemotherapy
or meet the economic burden of the recommended therapy,
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Figure 1 Computed tomography (CT) scans. (A,B) CT in August, 2020: enlarged lymph nodes in the left axillary, multiple small nodules in
the lungs. (C,D) CT on October 22, 2020: complete response to combination combined therapy of pyrotinib plus letrozole therapy. (E,F)
CT on March 31, 2021: 19 months after starting combination combined therapy of pyrotinib plus letrozole therapy.

Diagnosis
13/8/2020 10/23/2020 3/31/2021
2/2015 metastases discovered Complete Complete
Breast cancer (Grade Il) in the left axillary response response
lymph node and both confirmed by CT confirmed by CT
lungs
>
2/2015 5/5/2016-8/13/2020 27/8/2020
Modified radical Toremifene oral Pyrotinib 400 mg QD+
mastectomy followed by treatment letrozole 2.5 mg QD
TCbH
Treatment

Figure 2 Timeline of diagnosis and treatment.
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anti-HER?2 therapy combined with endocrine therapy is an
alternative option to control their condition.

In 2015, our patient underwent extended resection of
the left breast lump plus modified radical mastectomy for
left breast cancer and received TCbH adjuvant therapy
for 6 cycles. The patient was discharged after stable
disease control was achieved. After discharge, she received
toremifene endocrine therapy for 4 years, during which
her condition was stable. Then, at a regular follow-up
examination, she was diagnosed with recurrent left breast
cancer with metastases in the left axillary lymph nodes and
both lungs. Commonly, at the time of receiving pyrotinib
with letrozole, the tumor burden of patients is extensive
and the prognosis of such patients is usually poor (10).
Our patient’s primary lesions were ER (3+, 60%), PR
3+, 70%), HER2 (3+), and Ki-67 (50%), suggesting that
the cancer would be sensitive to anti-HER?2 therapy and
endocrine therapy. According to the current domestic
and foreign guidelines, anti-HER-2 therapy combined
with chemotherapy should be considered as the first-line
treatment for HER2-positive and HR-positive recurrent
metastatic degeneration. However, some patients who are
not suitable for chemotherapy or resistant to chemotherapy
agents can consider combining anti-HER?2 therapy with
endocrine therapy. Therefore, after screening, our patient
was included in the Phase II clinical study (NCT04407988)
conducted by our hospital. Since recruitment, the patient
has been treated with pyrotinib combined with letrozole.
Pyrotinib mainly used in the treatment of patients with
HER2-positive breast cancer. Though previous studies
demonstrated pyrotinib can be used for triple-negative
breast cancer, it did not show a favorable effect (11). Due
to widespread crosstalk between HER2 and ER signaling
pathways, HER2-positive/HR-positive breast cancer is
associated with resistance to anti-HER?2 therapies (12).
Letrozole is a highly potent and selective inhibitor of
the aromatase enzyme, which could prevent the growth-
stimulatory activity of oestrogen and inhibit the ER signal
pathway in breast cancer (6). Therefore, when combined
with HER?2 inhibitors, more effective anti-tumor activity
may achieve in HER2-positive/HR-positive breast cancer
patients.

During treatment, the patient experienced mild diarrhea,
which disappeared spontaneously without intervention.
Compared with the baseline period, the lymph nodes under
the left armpit and the two lung nodules were reduced, and
finally complete remission was achieved.

A previous TAnDEM study showed that trastuzumab
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combined with anastrozole in the first-line treatment of
HER2+/ER+ MBC patients can prolong PFS, with a median
PES of up to 4.8 months, but no patients achieved CR (13);
an EGF30008 study confirmed that TKI combined with
Al had a good effect in the first-line treatment of HER2-
positive and HR-positive metastatic with a median PFS of
8.2 months, but only 5 (5%) of the 111 enrolled patients
achieved CR (14); an ALTERNATIVE study reported
that lapatinib combined with letrozole in the treatment of
HER2+/ER+ MBC patients significantly improved PFS,
with a median PFS of 8.3 months, but only 7% of patients
achieved CR (15). Additionally, eLECTRA and PERTAIN
studies indicated that less than 10% of HER2+/ER+ MBC
patients obtained CR when trastuzumab combined with
letrozole was used as a first-line treatment (16,17).

In this case, our patient underwent enlarged left breast
lumpectomy and modified radical mastectomy for left
breast cancer and then received TCbH adjuvant therapy
for 6 cycles. After relapse, she received pyrotinib combined
with letrozole as a first-line therapy and demonstrated good
sensitivity to this treatment. Compared with the previous
stage, the left axillary metastasis and both lung metastases
were remarkably reduced and reached CR. To date, the
patient’s PFS is up to 19 months, the only adverse event
has been mild diarrhea, and the patient’s quality of life is
greatly improved. Clinical trial indicated that pyrotinib
plus capecitabine have prolonged PFS compared with
that in lapatinib plus capecitabine group for the treatment
of patients HER2-positive/HR-positive breast cancer,
however, it also related with worse adverse events (18).
Therefore, performance statues should be assessed before
pyrotinib based-regimens conducted in HER2 positive
breast cancer patients. Though the clinical benefit of anti-
HER?2 agents combined with endocrine therapy in HER2+/
HR+ MBC patients has been acknowledged, there are still
many difficulties to overcome with this treatment. These
include the possibility of significant adverse reactions
and the higher cost of treatment, requiring clinicians and
patients to carefully weigh up the options together. In
this case report, our patient with metastatic breast cancer
treated by pyrotinib combined with letrozole reached CR
after 2 months, and the PFS is currently 19 months. The
adverse events she experienced were mild and tolerable.
Thus, the first-line treatment of pyrotinib combined with
letrozole may be a promising treatment option for triple-
positive breast cancer patients. However, as this is a single
case study report, more results from the ongoing clinical
trial are needed to verify this conclusion.
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