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Abstract: Metaplastic breast cancer (MBC) is a rare disease, and there was rarely reported the treatment after recurrence and 
metastasis. Here, we report the treatment of an adult patient who suffered from MBC with lung, lymph nodes and left pleura metastasis 
after radical surgery. The next-generation sequencing result demonstrated that it had tumor mutational burden (TMB) of 12.0 Muts/Mb 
and microsatellite stability. The patient received sintilimab, an immune checkpoint inhibitor, plus chemotherapy and achieved partial 
response (PR). This is a report of a good outcome of metastatic MBC achieving 24 months of progression-free survival (PFS) and 39 
months of overall survival (OS) with a combination therapy of immune checkpoint inhibitor and chemotherapy. Immuno- 
chemotherapy may have antitumor activity for relapse MBC. TMB may serve as a potential predictor associated with PD-1 inhibitors 
in MBC and help clinicians make an optimum treatment strategy. 
Keywords: metaplastic breast cancer, tumor mutational burden, immunotherapy, chemotherapy, progression-free survival, overall 
survival

Background
Metaplastic breast cancer (MBC) is a rare histological subtype of breast cancer, accounting for 0.2%~0.5% of all breast 
cancer cases. The pathological type of MBC is unique, and glandular components can be partially or completely replaced 
by non-glandular components.1,2 It was first reported in 1948 by Halpert B and Young MO.3 “Metaplastic breast cancer” 
was replaced by “metaplastic breast cancer with mesenchymal differentiation (MBC)” in the 2012 World Health 
Organization (WHO) classification of the breast.4 Because of its rarity, only a few small sample size retrospective 
analyses or case reports of MBC have been reported in the past.5–17 These limited studies showed that MBC is always an 
aggressive, poorly differentiated, hormone receptor-negative tumor, with a worse prognosis than other pathological 
subtypes.5,7,8 Despite the poor prognosis of MBC, evidence for the effective management remains limited. Currently, 
MBC is mainly based on multidisciplinary treatment, including surgery, chemotherapy, radiotherapy, endocrine therapy 
and targeted therapy. However, the benefit of systemic therapy agents remains unclear.18 Till now, accurate information 
concerning immunotherapy in metastatic MBC is unavailable.

Case Presentation
An adult patient presented to the Breast Surgery with complaints of a left breast tumor in October 2018. Ultrasonic scans 
revealed a lesion in the left mammary gland and left axillary lymph node. The patient underwent modified radical 
mastectomy (MRM) in Aug 2018. Postoperative pathology suggested that the mass size was 2.8*1.9cm, differentiation 
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level II. There was no vascular tumor emboli or nerve involvement, but the underlying lymph node had metastasis (1/17). 
Immunohistochemistry showed ER(-), PR(-), HER-2(0), P53(+++), ki-67(30%), P120(+), CK56(gland+), SMA(-), 
Desmin(-), Vimentin(++), S-100(-), EMA(gland+), CK(gland+), CD68(+). The patient was diagnosed with MBC, 
stage IIB (pT2N1M0). Eight cycles of postoperative adjuvant therapy were administrated between Aug 2018 and 
Jan 2019, including four cycles of Cyclophosphamide (500mg/m2) plus Epirubicin (100mg/m2), at 14-day intervals, 
and four cycles of Docetaxel (100mg/m2), at 21-day intervals. However, in a follow-up in December 2019, Computed 
Tomography (CT) and Positron Emission Tomography (PET)-CT revealed lung and left pleura metastasis (Figures 1A 
and 2). Lung operative biopsy suggested metaplastic breast cancer. Immunohistochemistry showed ER(-), PR(-), CR(-), 
HER-2(0), ki-67(25–50%), CK20(-), Vimentin(++), S-100(+), GATA-3(+), TTF-1 (-), mamma(+), AE1/AE3 (-), Syn (-). 
Next-generation sequencing (NGS) of peripheral blood samples detected four driver mutations (KDM6A, DNMT3A, 
JAK3, TP53). Tumor mutation burden (TMB) was 12 Muts/Mb, which indicated possible sensitivity to immune 
checkpoint inhibitors (ICIs). After signing informed consent, the patient was administrated sintilimab (200mg) and 
gemcitabine (1000mg/m2, day 1 and day 8) plus carboplatin (AUC = 5) as first-line therapy. Unfortunately, the patient 
developed disease progression with newly pleural effusion in February 2020 after two cycles of treatment (Figure 1B). 
Then, the regimen was changed to sintilimab (200mg, Q3W), and paclitaxel-albumin (260mg/m2, Q3W) plus doxor-
ubicin hydrochloride liposome (20mg/m2, Q3W), started from March 2020 (Figure 3). Soon, the left pleural effusion was 
effectively controlled and PR (Figures 1C and 3) was obtained within six-cycles therapy (Figures 1D and 3). The patient 
received sintilimab and paclitaxel-albumin as maintenance therapy and showed progression in March 2022 (Figures 1E 
and 3). Then, the regimen was changed to sintilimab (200mg, Q3W), and anrotinib (8mg, QD) plus Pirarubicin 
Hydrochloride (30mg/m2, Q3W), started from March 2022. The tumor was controlled and SD was obtained with six 
cycles therapy (Figure 3). The patient received sintilimab and anlotinib as maintenance therapy and showed progression 
in January 2023 (Figure 3). Unfortunately, the patient died on June 2023 (Figure 3). The serum tumor marker level is 
remained normal throughout the palliative treatment period. Treatment-related adverse events were rash and neutropenia 
which were grade II according to CTCAE 5.0.

Figure 1 Computed tomography (CT) of chest in different treatment phases. Lung and left pleura metastasis were found one year after radical surgery (A). Pleural effusion 
was appeared after combined therapy of gemcitabine and carboplatin and sintilimab (B). After paclitaxel albumin and doxorubicin hydrochloride liposome and sintilimab 
combined treatment for two and six months, pleural effusion was stable (C and D). Continued paclitaxel albumin and sintilimab combined treatment for another fifteen 
months, lesions were controlled well (E).
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The investigators have obtained informed consent for participation, publish information and images from the patient 
described in this case report.

Discussion
MBC is a rare malignant tumor in clinical practice, and the treatment usually follows the NCCN or CSCO guidelines for 
invasive breast cancer, but the curative effect is not satisfied.19 Most patients cannot benefit from anti-human epidermal 
growth factor receptor-2 (HER2) treatment, because MBC is mostly triple negative.20 However, the molecular hetero-
geneity of MBC is strong, and its molecular expression is unique.18,21,22 Positive expressions of phosphatidylinositol 
3-kinase (PI3K), mammalian target of rapamycin (mTOR), TP53, and epidermal growth factor receptor (EGFR) in 
certain cases can be observed.21 Patients with variations in the PI3K/AKT/mTOR pathway can receive targeted treatment 
with everolimus.23 In addition, in addition to being more sensitive to platinum drugs, MBC patients with breast cancer 
susceptibility protein 1 (BRCA1/BRAC2) gene mutations can also receive PARP inhibitors.24 Previous studies showed 
that the proportion of programmed death ligand 1 (PD-L1) expression in MBC is relatively high, providing a theoretical 
basis for the use of immune checkpoint inhibitors (ICIs).25

Herein, we report the treatment of an adult patient who suffered from relapse MBC with a moderate burden of TMB 
(12Muts/Mb) and microsatellite stability (MSS). After the failure of chemotherapy, the patient received sintilimab, an 
immune checkpoint inhibitor, plus chemotherapy and achieved partial relief (PR) according to RECIST1.1 in the 
subsequent 24 months with a manageable toxicity. Over the past decade, immunotherapy, especially immune checkpoint 

Figure 2 Positron emission tomography (PET)-CT revealed lung and left pleura metastasis.

Figure 3 The timeline from diagnosis of metaplastic breast cancer to different stages of therapeutic regime and evaluation.
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inhibitors targeting cytotoxic T-lymphocyte-associated protein 4 (CTLA-4), programmed cell death protein 1 (PD-1) and 
programmed death-ligand 1 (PD-L1), has shown significant survival benefits in various cancers. However, this success 
has little been reported in metaplastic breast cancers because of its rarity.

As an emerging biomarker, the predictive value of TMB has been confirmed in various cancers. Moderate and 
high TMB generally imply less genomic stability, which usually considered to further enhance immunogenicity 
and promote neoantigen production. Samstein et al analyzed the association between somatic TMB and response 
to immune checkpoint inhibitors in various cancer types. The results showed that the moderate TMB was 
associated with better objective response and prolonged survival in patients receiving ICIs.26 Currently, based 
on the results of 10 refractory solid tumor cohorts, pembrolizumab has been approved by the FDA in June 2020 
for the treatment of solid tumors with high tissue TMB (tTMB), which was defined as ≥10 Mut/Mb. However, 
when tissue sample was inadequate for the advanced patients, cell-free DNA (cfDNA) provides an alternative 
sample for TMB assessment. Blood TMB from plasma cfDNA has been proved as a potential predictor of clinical 
benefit in NSCLC patients treated with PD-1 or PD-L1 inhibitors.27 Besides, Shi et al demonstrated the feasibility 
of ctDNA for predicting and monitoring the response to sintilimab in relapsed or refractory classical Hodgkin 
lymphoma.28

Conclusion
This case reports a patient with advanced MBC with long-term clinical benefits obtained after combined use of 
immunotherapy and chemotherapy. It would be a good addition to clinical practice providing new strategies and 
directions for the diagnosis and treatment of this rare disease. TMB may serve as a potential predictor associated with 
PD-1 inhibitors in MBC and help clinicians make an optimum treatment strategy. However, in future clinical work, we 
still need to confirm the efficacy and safety of immune checkpoint inhibitors on MBC through prospective clinical trials 
to improve the survival outcomes of such patients.
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