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Abstract

Metaplastic breast cancer (MBC) is a rare and aggressive subtype of breast cancer. Tumor
characteristics typically feature estrogen receptor, progesterone receptor, and HER2-nega-
tive, triple-negative breast cancer (TNBC), with a poorer prognosis relative to pure invasive
ductal or lobular disease. Resistance to chemotherapy often leads to local recurrence and
distant metastasis. Genomic profiling has identified multiple molecular abnormalities that
may translate to targetable therapies in MBC. These tumors are known to display higher PD-
L1 expressivity than other subtypes of breast cancer, and disease control with pembrolizumab
and chemotherapy has been documented. We identify a patient with metastatic, metaplastic
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TNBC, with mesenchymal components and osseous differentiation, who completed 2 years of
pembrolizumab treatment and has remained without evidence of disease after 32 months
of observation, while maintaining good quality of life. Future efforts should focus on
immunotherapy response with respect to the various subtypes of MBC, and treatment should
continue to be incorporated in clinical trials to maximize disease response.

© 2021 The Author(s).
Published by S. Karger AG, Basel

Introduction

Breast cancer is the most common female malignancy and represents the second leading
cause of cancer-related death in women. The disease includes a heterogeneous group of
tumors with 4 distinct subtypes characterized on the basis of molecular features for estrogen
or progesterone receptor, human epidermal growth factor 2 (HER2), or triple-negative breast
cancer (TNBC), which lacks overexpression of estrogen or progesterone receptor and HER2.
TNBC comprises 10-20% of breast cancer subtypes but has higher rates of local and systemic
disease relapse, as well as greater breast cancer-related mortality. Furthermore, the patho-
logic characterization of breast cancer is diverse and varies in microscopic appearance, prog-
nosis, and response to therapy.

Metaplastic carcinoma of the breast (MBC) is a rare subtype of invasive breast cancer that
is associated with distinct histopathologic and molecular phenotypes [1]. It often presents as
high-grade carcinoma in the setting of a heterogeneous large tumor that is triple negative and
aggressive. MBC is typically chemoresistant in nature, with a high risk of disease recurrence,
and poor overall survival relative to pure invasive ductal or lobular disease [2]. MBC tends to
metastasize hematogenously, with lung and bone involvement more common than lymph node
invasion [2]. In the metastatic setting, medial survival is approximately 8 months [2]. Given the
rarity of this disease, research to improve treatment regimens has been limited, and standard
treatment options for more common types of disease are frequently implemented, despite little
data demonstrating improved outcomes with systemic neoadjuvant or adjuvant chemotherapy
[2]. Targeted therapy for molecular alterations is an area of active investigation [3, 4].

We identify a patient with metastatic, MBC with a durable response to pembrolizumab
therapy. Future efforts should aim to incorporate immunotherapy in clinical trials to maximize
disease response.

Case Presentation

A 72-year-old postmenopausal, multiparous female was referred for Precision Medicine
consultation after being diagnosed with stage IV MBC. Her past medical history was signif-
icant for chronic colitis with daily loose stools, former tobacco use, and emphysema, but no
family history of malignancy. She had no prior mammograms and presented with a rapidly
enlarging mass of her right breast.

On histology, the carcinoma exhibited biphasic pattern, comprised by an epithelial
component and a mesenchymal component, along with osseous/bone formation (shown in
Fig. 1a). On higher power view, the carcinoma cells from the epithelial component were
poorly differentiated, with high-grade features characterized by poor tubule formation, and
pleomorphic nuclei with many mitotic figures. The cells in the mesenchymal component
exhibited spindle cell morphology (shown in Fig. 1b). These features were characteristic of
MBC. In the area with bone formation (shown in Fig. 1c), the poorly differentiated carcinoma
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Fig. 1. Histopathologic findings. Low power view at x40 magnification (a), and magnified view of the rect-
angle area at x200 magnification (b). a Epithelial component and mesenchymal component along with area
of bone formation are demonstrated. The carcinoma cells exhibit high-grade features: poor tubule formation,
pleomorphic nuclei, and many mitotic figures. ¢ High-power view of the area with bone formation at x400
magnification. High-grade carcinoma cells are admixed with fragments of osseous tissue and multinucleated
osteoclasts (arrows).

cells were admixed with immature osseous tissue and multinucleated osteoclasts, supporting
the diagnosis of matrix-producing MBC. Breast Biomarkers also showed TNBC.

A computerized tomography scan of the chest showed extensive sclerotic changes in the
thoracic spine and upper lumbar spine, anterior right 5th and 7th ribs, sacrum and bilateral
femoral head and femoral necks, with healing fractures in the 3rd right rib and left 2nd-3rd
ribs, with sclerotic areas, as well as a left 6th rib healing fracture. There was a 13 mm lymph
node just lateral to the left axilla, a 28 mm dense nodule in the right lateral axilla (shown in
Fig. 2a) with several more medial sub-centimeter nodes, and several sub-centimeter mesen-
teric lymph nodes. Right-sided pulmonary bullae had a mass effect shifting the mediastinum
slightly leftward. A whole-body bone scan confirmed multiple abnormalities in areas of scle-
rotic changes. Computerized tomography of the abdomen and pelvis revealed osseous
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Fig. 2. Radiographic imaging. CT scan of the
chest prior to the initiation of pembrolizu-
mab demonstrated a 28 mm right axillary
lymph node (red circle in a). Following 8 cy-
cles of treatment, the lymph node in the right
axilla decreased to 16 mm (red circle in b).
CT, computerized tomography.

Page: 15 of 117

changes suggestive of metastatic disease but no other specific findings of metastasis. Findings
were consistent with a stage IV MBC (pT3NxM1).

Comprehensive genomic profiling using the FoundationOne Heme panel of 405 genes as
well as selected introns of 31 genes involved in rearrangements in addition to RNA sequencing
of 265 genes was performed. This revealed the presence of the following genomic alterations:
AKT1 E17K; KRAS A146T; NUP93 E14K; and TP53 loss, R213. No ERBB2 alterations were
noted.

The patient was treatment naive and her tumor was triple negative, therefore she was
eligible for participation on the phase Il Study of Pembrolizumab (MK-3475) Monotherapy
forMetastaticTriple-Negative BreastCancer(MK-3475-086/KEYNOTE-086) (NCT02447003).
The patient underwent a research biopsy of right axillary lymph node to confirm PD-L1 posi-
tivity. The specimen was not decalcified such that it was adequate to perform immunohisto-
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chemistry for PD-L1, which was found to be positive. The patient began treatment with
pembrolizumab 200 mg IV every 3 weeks. Restaging scans performed 2 months after initi-
ation of pembrolizumab (status post cycle 2) revealed a decrease in the size of the right
axillary lymph node, with otherwise stable disease. After cycle 4, the patient experienced an
acute onset of treatment-related immune colitis with bloody diarrhea, which was successfully
treated with a tapering course of prednisone, leading to gradual return to the patient’s
baseline. Following 8 cycles on the clinical trial, restaging scans showed a partial response,
with a 16 mm right lateral axillary lymph node (shown in Fig. 2b). At the 1-year interval,
restaging scans documented a persistent yet stable right axillary lymph node. The patient was
eligible to remain on study as the lymph node remained stable in size, and alternative therapy
options for her subtype of breast cancer were lacking. Due to sustained response to pembro-
lizumab monotherapy with minimal disease burden restricted to the axilla, the patient
underwent a right axillary lymph node dissection with potential curative intent. Final
pathology demonstrated cancer in only one out of 19 lymph nodes. The patient proceeded to
complete 2 years of pembrolizumab therapy as per protocol. Follow-up CT and bone scans
through 32 months of post-therapy showed no evidence of disease recurrence or metastatic
disease, and the patient has maintained a good quality of life other than intermittent episodes
of colitis that have predated pembrolizumab treatment.

Discussion

MBC is increasingly recognized as a rare and heterogeneous subtype of breast cancer
with an aggressive course and a poor prognosis. The disease typically features higher local
recurrence rates and distant metastases, as well as lower disease free and overall survival
when compared with more common invasive breast disease, including TNBC [2]. Although
MBC may share an origin with ductal carcinoma, the metaplastic component may result from
epigenetic changes leading to multiple histologies that adversely impact response to conven-
tional systemic treatment [3, 4]. Adjuvant radiotherapy should be employed to improve local-
regional control and overall survival.

More recently, gene profiling has identified MBC as highly heterogeneous tumors at the
genomic and transcriptomic levels, and various molecular abnormalities have been recognized
that may translate to targetable therapies [5, 6]. TP53 alterations may be found in up to 75%
of patients [7]. Alterations in the PI3K pathway may be detected in 69% of patients, which
potentially offers an avenue of therapy [8]. Tumoral and immune stromal program death
ligand-1 (PD-L1) expression may be identified in a variety of subtypes of breast cancer, but is
most common among hormone receptor negative and TNBC [9]. Overexpression of PD-L1,
defined as 5% cells, may be detected in up to 46% of patients with MBC, which is significantly
higher than other breast tumors [10]. Diffuse PD-L1 staining, defined as >50%, is noted in
approximately 5% of TNBC [9]. Evidence of clinical activity in pretreated TNBC patients with
immune checkpoint inhibition may be related to significant infiltration of TNBC tumors with
tumor-infiltrating lymphocytes, and for patients with overexpression of PD-L1, immuno-
therapy in combination with chemotherapy has demonstrated favorable response rates for
patients with MBC [11-14]. Early data has shown antitumor activity of PD1 inhibitors in heavily
pretreated estrogen receptor-positive, PD-L1-positive disease, and a phase Ib study found that
treatment with pembrolizumab is well-tolerated and may provide durable overall responses
in HER2-positive patients with advanced, trastuzumab-resistant, PD-L1-positive breast cancer
[15].
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Conclusion

Prior to immunotherapy trials, patients with metastatic MBC received systemic cytotoxic
therapy with minimal benefit in terms of reduction in tumor burden or improvement in
disease-related symptoms. In this reported case, the availability of a suitable immunotherapy
trial with the PD1 inhibitor pembrolizumab resulted in sustained clinical benefit with pres-
ervation of a good quality of life. Further evaluation of the innate features of MBC that confer
immunologic vulnerability is needed to better understand which subset of patients derives
benefit from immunotherapy.
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