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Abstract

The patient was a 60-year-old woman who had visited a clinic with the chief complaint of a mass in the right breast prior to being referred to our
hospital. Breast examination revealed the presence of a 3-cm hard elastic mass in the C region of the right breast. Computed tomography (CT)
further indicated metastases to the liver and lungs. Upon needle biopsy of the primary tumor, the patient was diagnosed with triple-negative (ER
(-), PgR (), HER2 (-)) invasive lobular carcinoma. Chemotherapy was successful in achieving a transient partial response (PR); however, the
tumor later advanced to a progressive disease (PD) after five cycles of oral fluoropyrimidine derivative therapy (S-1). Re-biopsy of the primary
tumor revealed that the tumor was triple-positive (ER (+), PgR (+), HER2 (+)). The patient was subsequently treated with anti-HER2 therapy
and has since achieved complete response (CR). Although biological changes sometimes occur from the primary to the metastatic tumor, changes
in the primary tumor itself during the course of treatment is a rare event. Furthermore, the transition from triple-negative to triple-positive status
is very uncommon. Re-biopsy rarely changes the biological characteristics of a tumor; however, biological changes can have a significant impact
on treatment if they do occur. Thus, it is important to perform a re-biopsy if the current treatment results in PD.
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Introduction

The incidence of breast cancer is increasing worldwide, with the
number of patients having more than doubled from 800,000 in
1990 to 1,680,000 in 2016 [1]. Metastatic and recurrent breast
cancer, excluding local recurrence, is difficult to treat. The 10-
year survival after chemotherapy is approximately 5%, and only
2-3% maintain CR after 20 years [2]. Thus, available treatments
aim to prolong survival and maintain/improve quality of life.
Advancements in treatment strategies, particularly those with
multiple novel therapeutics that have emerged since the 2010s,
have gradually prolonged the survival of patients after recurrence
[3-5].

Systemic therapy, or pharmacotherapy, is generally required for
metastatic and recurrent breast cancer. There are several subtypes
of breast cancer, and patients are assessed based on the
expression of predictive factors (ER, PgR, HER2) prior to the
start of treatment to ensure that the treatment is effective [6].
Treatment planning varies greatly depending on receptor
expression, and treatment strategies that are tailored to each
subtype have contributed to the overall improved outcomes of
breast cancer treatment. In a subset of cases, the underlying
biology of the metastatic tumor can differ from that of the
primary tumor [7]. Thus, it is ideal to perform a re-biopsy while
patients undergo treatment for metastatic and recurrent breast

cancer. In the present study, we describe the case of a patient
with metastatic and recurrent breast cancer. Re-biopsy of the
primary tumor revealed that the tumor had undergone biological
changes during the course of treatment, and CR was achieved
once the treatment regimen was changed based on the findings of
re-biopsy.

Case study

Case: 60-year-old woman

Past history: None

Family history: None

Initial assessment: A 3-cm hard elastic mass in the C region of
the right breast.

Mammography: A high signal intensity region with a micro-
serrated margin in the U region of the right breast.

Ultrasound: An irregular, 4.8-cm hypoechoic mass in the C
region of the right breast.

CT: A small 7-mm nodule in the right upper lobe (S2), as well as
liver metastasis in S8 and the lateral portion of the left lobe of the
liver (Figure 1).

Tumor markers: Normal levels of carcinoembryonic antigen
(CEA) and cancer antigen 15-3.

Pathological diagnosis based on needle biopsy: ER (-), PgR (-),
HER2 (-) invasive lobular carcinoma.
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Diagnosis: Right breast cancer (T2N1M1 Stage 1V) with liver
and lung metastases.

Prior treatment: Pharmacotherapy with 5 cycles of 5-fluorouracil,
epidoxorubicin and cyclophosphamide, 4 cycles of nab-
paclitaxel, vinorelbine, eribulin and S-1 (Figure 2).

Pathological diagnosis based on re-biopsy: ER (+), PgR (+),
HER?2 (+) invasive lobular carcinoma

Treatment after re-biopsy: The patient was treated with 4 cycles
of pertuzumab, trastuzumab and docetaxel, and has since been
treated with physical therapy.

Immunohistochemistry from the initial biopsy and re-biopsy
(Figure 3 and Figure 4).

Figure 1. a. CT of primary tumor was performed at first; b. CT of liver metastases were performed at first.

Nab- Eriblin
PTX X6 X5

FEC x4

FEC; 5-FU 500mg/m?
Nab-PTX; 220mg/m?
Eriblin; 1.4mg/m?
S-1, 100mg/body/day

Re-biopsy

S-1 PTD x 4 PTx6

+epirubicin 100mg/m? +cyclophosphamide 500mg/m?

PTD; pertuzumab+trasutuzumab+docetaxel ;840mg/m?,8mg/m?, 75mg/m?

PT; pertuzumab 420mg/m>+trasutuzumab 6mg/m?

Figure. 2 Chemotherapy regimen of this case.
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Figure 3: a. CT of primary tumor was performed after chemotherapy; b. CT of liver metastases were performed after chemotherapy.
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HE; hematoxylin and eosin stain

E-cadherin staining decreased with re-biopsy.

Figure 4: a. primary tumor of HE staining at first biopsy. (x100); b. primary tumor of E-Cadherin staining at re-biopsy. (x100); c. primary tumor of
HE staining at first biopsy. (x100); d. primary tumor of E-Cadherin staining at re-biopsy. (x100).
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Discussion and conclusion

Breast cancer typically consists of different clones that vary
genetically. Such heterogeneity might contribute to differences in
the evaluation of hormone receptor and HER2 expressions. In
particular, the results of needle biopsy, which is representative of
only a part of a tumor, may vary depending on where the biopsy
was taken [6]. In general, discordance in the expression of HER2
and hormone receptors in breast cancer has been reported in
primary and metastatic tumors [8-10]. Thus, re-biopsy of the
metastatic tumor is recommended in cases in which it is possible.
Several retrospective studies have examined the discordance in
the expression of HER2 and hormone receptors between the
primary tumor and distant metastatic tumor. For example, leni et
al. [9], used immunohistochemistry and fluorescence in situ
hybridization to examine HER2 expression in 148 cases of
primary breast tumors and simultaneous axillary lymph node
metastases. The authors demonstrated that while HER2
expression of the primary breast tumors and axillary lymph node
metastases matched in 95.28% (n=141) cases, there was a
mismatch of HER2 expression in 4.72% (n=7) of all cases. They
further demonstrated that in metastatic tumors, HER2 expression
became negative in 4 cases while it became positive in the
remaining 3 cases. Most studies [10-14] to date compared the
expression of HER2 and hormone receptors in primary versus
metastatic tumors, and evidence comparing biopsy results within
the primary tumor itself is limited. We demonstrated a transition
from triple-negative to triple-positive phenotype, which is likely
a very rare event. It is possible that the initial biopsy was taken
from a HER2-negative area of the tumor, or that treatment
induced the transition.

We also used various markers for immunohistochemistry
evaluation of the initial biopsy and re-biopsy tissues. Specifically,
we used the markers of epithelial-mesenchymal transition (EMT),
namely E-cadherin and vimentin. We demonstrated that the
expression of E-cadherin, which is an epithelial marker, increased
after treatment. This suggests that the treatment might have
reversed EMT. In fact, eribulin acts to reverse EMT [15,16], and
our patient achieved progression-free survival for 33 months with
S-1 after undergoing treatment with eribulin. This, in
combination with the findings from immunohistochemistry,
suggests that eribulin might have had an impact on the transition.
Here, we demonstrated that the biological characteristic of the
primary tumor changed from triple-negative to triple-positive
over the course of treatment. As a result, the treatment regimen
was changed and the patient has maintained PR. Although
biological changes due to re-biopsy are uncommon, they can
have a significant impact on the treatment if they do occur. Thus,
it is important to perform a re-biopsy in cases in which the initial
treatment results in PD.
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