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Background: Metaplastic breast cancer (MBC) is an extremely rare malignant breast disease that has rarely been reported. The
molecular subtype of MBC is mostly triple-negative, with a high recurrence rate and a worse prognosis. Due to its low HR- and HER2-
positive rate, reports on endocrine and targeted therapy are very limited.

Case report: We report a case of infrequent triple-negative MBC, which, although at an early stage, quickly developed multiple
recurrent lesions in the chest wall. The tumor relapsed repeatedly after comprehensive treatment, including surgery, chemotherapy and
radiotherapy. However, pathological results after the third surgery suggested that the molecular subtype had changed from triple-
negative to HER2-positive. The previous comprehensive treatment had not been able to effectively control the disease, but the patient
achieved a long progression-free survival time through chemotherapy and trastuzumab targeted therapy after the subtype change. To
date, there has been no recurrence for over eight years.

Conclusion: Among repeatedly relapsed MBC patients, further investigation should be taken into consideration. As in the case
presented in our study, it is possible that the HER2 status can convert from negative to overexpression. Moreover, for HER2-positive
MBC patients, anti-HER2 therapy is recommended. The decision-making process requires multidisciplinary involvement.
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Plain Language Summary

Among breast cancer patients, HER2 status is divided into positive (HER2 protein overexpression on IHC analysis—score 3+ and/or
HER?2 gene amplification on ISH assay) or negative. However, some patients show low HER2 expression (1+ or 2+ by IHC in the
absence of HER2 gene amplification by ISH). Previous studies indicate that the HER2 status of these patients is unstable and might
switch. We report a metaplastic breast cancer patient who relapsed repeatedly. After her HER2 status switched from negative to
positive, she received anti-HER?2 targeted therapy and has been disease-free for more than eight years.

Background

Metaplastic breast cancer (MBC) is a rare subtype of malignant breast tumor that is defined as a heterogeneous tumor
with a low degree of differentiation. Currently, MBC is divided into the following subgroups: 1) squamous cell
carcinoma; 2) spindle cell carcinoma; 3) low-grade adenosquamous carcinoma; 4) fibromatosis-like metaplastic carci-
noma; 5) MBC with mesenchymal differentiation; 6) myoepithelial carcinoma; and 7) mixed metaplastic carcinoma.
MBC accounts for less than 5% of all breast cancer cases and is usually characterized by a large primary tumor size,
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Figure | The patient treatment process from September 2012 to December 2022.

a lower estrogen receptor (ER) and progesterone receptor (PR) positive rate, and a lower rate of human epidermal growth
factor receptor 2 (HER2) overexpression.' In general, MBC is similar to triple-negative breast cancer (TNBC) in some
characteristics; it has a higher rate of postoperative recurrence and metastasis, relatively less frequent involvement of the
axillary lymph nodes but a worse prognosis than TNBC.? The recognition and study of MBC are insufficient due to the
restriction of uncommon cases and observation data, and the best treatment strategy for MBC is still unclear.

To date, there are no guidelines for MBC, and most treatment protocols are based on the guidelines for breast cancer.
MBC is usually accompanied by resistance to chemotherapy, leading to unsatisfactory therapeutic effects.>* In a previous
study, researchers concluded that, in addition to surgery, chemotherapy, and radiotherapy, targeted therapies are expected
to improve the outcome of this aggressive tumor and augment the dismal survival of patients.>

We present a rare case in which the molecular type changed from a triple-negative subtype with poor prognosis to
a HER2 overexpression subtype with a relatively good prognosis. After comprehensive treatment, the patient achieved
progression-free survival (PFS) of more than 8 years, which is remarkably unique given the extremely poor prognosis of
MBC. The treatment process is depicted in Figure 1. This case demonstrated that clinicians should pay attention to the
possibility of molecular type changes in metaplastic breast cancer during treatment, and thus, repeated biopsy of
recurrent lesions is necessary. In addition, this case also suggested that a change in an important therapeutic target
may enable patients to regain the chance of cure, and anti-HER2 targeted therapy may play a key role in HER2-positive
MBC.

Case Report

In September 2012, a 47-year-old woman came to Chongqing University Cancer Hospital because a 2 cm mass was
accidentally found in the outer upper quadrant of the right breast. The patient was in good health before and had no
family history of cancer. After completing the medical examination, the results suggested breast cancer without positive
findings in distant organs. Biopsy identified it as invasive carcinoma and partial squamous cell carcinoma, and the
clinical stage was TINOMO. Then, she received a modified radical mastectomy. Pathology after the operation revealed
that the mass was squamous cell carcinoma and partial ductal carcinoma in situ (Figure 2A), with noninvolvement of the
axillary lymph nodes. Immunohistochemical results were negative for ER, PR and HER-2 (Figure 2B—, respectively), and
the Ki67 index was 60% (Figure 2E). In addition, CK5/6, P40, P63, Vimentin and E-cadherin were positive (Figure 2F—,
respectively). Five cycles of TAC adjuvant chemotherapy (100 mg docetaxel, 50 mg pirarubicin and 700 mg cyclopho-
sphamide) was subsequently administered.

Unfortunately, only four months later, in January 2013, a new lump was discovered in the right chest wall. Fine
needle aspiration (FNA) demonstrated squamous cell carcinoma, and an extended lumpectomy was performed.
Postoperative pathology confirmed recurrence of MBC in the chest wall and the molecular type was still triple-
negative (Supplementary Material). The patient received 4 cycles of NP chemotherapy (35 mg navelbine on both Day

1 and Day 8 and 40 mg cis-platinum from Day 1 to Day 3) in February, April, May and June 2013. In addition, between
March and April 2013, she received palliative radiotherapy (right chest wall and right subclavian area, 6 MV with X-ray,
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Figure 2 Pathological images of the patient in September 2012: HE, 100x (A); ER, 200x (B); PR, 200x (C); CerbB-2, 200x (D); Ki67, 200x (E); CK5/6, 200x (F); P40, 200x
(G); P63, 200x (H); Vimentin, 200x (I); E-cadherin, 200x (J). Pathological images of the patient in July 2014: HE, 200x (K); FISH (L).

PTV: DT50Gy/25F). Unfortunately, the patient still experienced disease progression during chemotherapy. In June 2013,
the patient found a 2 cm mass in the right axilla, and FNA showed adenocarcinoma cells. CT revealed a soft tissue mass
in the right axillary region (Figure 3A), which was approximately 3 cm in size. In July 2013, the patient received S-
1(40 mg, bid, Day 1 to Day 14) chemotherapy and one cycle of biological therapy in an external hospital, which did not
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Figure 3 CT images of the patient in June 2013 (A); September 2013 (B); March 2014 (C); July 2014 (D); November 2014 (E); and March 2021 (F).

achieve good effect. Between August 2013 and September 2013, the patient received palliative radiotherapy again (right
axilla, 6 MeV with electronic ray, PGTV: 60 Gy/30 F) due to the obvious enlargement of the right axillary mass
(Figure 3B). From October 17, 2013, to June 7, 2014, the patient completed seven cycles of chemotherapy (gemcitabine,
1200 mg, Day 1 and Day 8). CT images showed that the right breast mass, although reduced, was still present
(Figure 3C).

In July 2014, the chemotherapy regimen for the patient was changed to one cycle of chemotherapy (paclitaxel
liposome, 120 mg, qw, and capecitabine, 1500mg, bid, Day 1 to Day 14) due to the gradually increasing lump in the right
armpit (Figure 3D), but the mass did not shrink significantly. Subsequently, the patient gave up chemotherapy and

underwent extensive surgical resection of the right axillary mass in an external hospital. Pathological results still showed
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squamous cell carcinoma, histological grade II (Figure 2K). Immunohistochemistry revealed the same results as
previously found except HER2 was 2+. Hence, fluorescence in situ hybridization was performed and showed that
HER2 was overexpressed (Figure 2L). Thereafter, the patient received trastuzumab targeted therapy combined with
capecitabine 1.5 g bid for one year. From July 2015 to the present, the patient has taken oral capecitabine intermittently.
Since then, no signs of recurrence have been found (Figure 3Eand Figure 3). A recent follow-up in December 2022 via

telephone suggested that the patient was in fair condition.

Discussion

MBC is a very rare malignant breast tumor, accounting for approximately 0.2—5% of malignant breast tumors. Since it
was first described in 1973, there have been no large prospective clinical studies of MBC due to its rarity. The largest
previous study was conducted by Haque et al, who performed a retrospective study of a total of 5211 MBC patients,® but
other studies have mostly been conducted in a cohort of 100 or dozens of patients.> > At present, the treatment of MBC
mainly refers to breast cancer treatment regimens and involves comprehensive treatment, such as surgery, chemotherapy
and radiotherapy. Surgery is the cornerstone of treatment for early-stage MBC patients. Previous research has demon-
strated that MBC patients who undergo breast-conserving surgery plus radiotherapy exhibit a better prognosis than those
who undergo mastectomy alone.®>’ Evidence has also suggested that chemotherapy is associated with improved
prognosis.>'® Meanwhile, most current studies agree on the important role of radiotherapy in improving
prognosis.'""'? In addition, Kalaw et al'® found that PD-L1 is more likely to be positive in MBC than in TNBC,
suggesting that immunotherapy may be an effective treatment for some MBC patients. Notably, several studies have

10,1415 which is consistent with our case.

reported that targeted therapy may be a key treatment for MBC patients,
In the case of our study, the remarkable observation was that there was a change in the molecular type during the
treatment, namely, a conversion in HER2 status from negative to positive. We carefully reviewed previous studies and

1 1 . .
617 while none of these reports mentioned

found that only a few of them mentioned changes in pathological types,
changes in molecular type. Miglietta et al highlighted that HER2 expression was highly unstable during disease evolution
and reported that HER2 discordance was mostly driven by cases switching from HER2-negative to HER2-low.'® In
particular, a recent trial in patients with HER2-low metastatic breast cancer found that trastuzumab deruxtecan (T-DXd)
significantly improved prognosis compared with the physician’s choice of chemotherapy.'® Therefore, the transformation
from HER2-negative to HER2-low or HER2-overexpressing might provide new opportunities for relapsed or metastatic
patients.

To the best of our knowledge, our report is the first to mention a change in the molecular type of MBC, which
converted from HER2-negative to HER2-positive. However, there are limitations in our work. First, for various reasons,
such as hospital changes for treatment and imaging system changes, some of the CT scans and pathology images were not
found. Second, we think that the patient’s HER2 status might have changed before July 2014 because we only performed
the FNA in June 2013 considering the patient’s limited economic resources, so we did not catch it in time. Third, we do
not know the exact reason for the HER2 status change in the patient, and more research is needed.

Conclusion

Although MBC is a rare and dangerous cancer type, our experience indicated that comprehensive treatment is feasible. In
MBC patients, HER2 status may be converted. In patients with tumor recurrence or metastasis, repeated pathological
examination is of vital importance. Meanwhile, we highlight that HER2-positive metastatic breast cancer patients should
receive anti-HER2 targeted therapy. Notwithstanding, the detailed treatment scheme still requires further research.

Data Sharing Statement
The clinical data related to the study have been included in the manuscript, and further information can be requested from
the corresponding author.
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