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Abstract
Introduction: Chemoradiotherapy with taxanes is well-recognized as a first-line therapy for
cutaneous angiosarcoma (CAS), but second-line therapy for CAS is still controversial. Case
Presentation: In this report, we described a 75-year-old Japanese case of recurrent, tumor
mutation burden-high CAS on the scalp treated with pembrolizumab. Our present case survived
for 1 year despite of taxane refractory CAS with mediastinal lymph node metastasis, though the
administration of anti-PD-1 Abs alone could not fully suppress the tumor progression of CAS.
Conclusion: Since various factors such as pro-angiogenic molecules are correlated with the tumor
progression in CAS, the administration of anti-PD-1 Abs alone could not fully suppress the tumor
progression of CAS. Further novel anticancer drugs are needed in the future for the treatment of CAS.
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Introduction

Cutaneous angiosarcoma (CAS) is a rare and highly aggressive type of vascular tumor
[1–3]. Previous clinical studies have suggested the importance of taxane-derived agents such
as paclitaxel and docetaxel in the maintenance therapy for CAS [1, 3], but a second line or
beyond chemotherapy for taxane-resistant CAS is still controversial [2].
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Case Report

A 75-year-old Japanese man visited our outpatient clinic with a 4-year history of angio-
sarcoma of scalp treated with chemoradiotherapy. He had been treated with paclitaxel for
3 years, then followed by docetaxel (2 months) and pazopanib (1 month). His tumor was
resistant to paclitaxel and docetaxel, and pazopanibwas not tolerable due to grade 3 nausea and
anorexia as adverse events. Physical examination revealed the extended purpura on the scalp
(Fig. 1a). A biopsy specimen from purpura showed atypical endothelial cells. Positron emission
tomography (PET)-computed tomography (CT) showed multiple mediastinal lymph node of
metastases (Fig. 1d). Since there was no standard systemic therapy for this case, we performed
liquid biopsies for evaluating genome alteration using Foundation One liquid to seek the
possible systemic treatment. Nonsense mutation of BRCA2 and high levels of tumor mutation
burden (TMB) (10.12 Muts/Mb) were found. These results suggested the usefulness of
platinum-based anticancer agents (cisplatin, carboplatin) and pembrolizumab, and we selected
pembrolizumab (200 mg/body/3 weeks) because of age-related decline in renal disfunction
and his performance status (PS2). The administration of pembrolizumabwaswell tolerable and
efficacy at 3 months (Fig. 1b), 6 months was stable disease, but 9 months later, the purpuric
lesion as well as other nodules were detected around the scalp (Fig. 1c), and lung metastasis
and pleural lesion were detected by follow-up PET-CT. One year after the initial treatment with
pembrolizumab, the patient died from hemopneumothorax. The CARE Checklist has been
completed by the authors for this case report, attached as online supplementarymaterial (for all
online suppl. material, see https://doi.org/10.1159/000534657).

Discussion

Several previous retrospective studies suggested importance of a taxane-switch (change
paclitaxel to docetaxel or vise) regimen, eribulin methylate regimen, and pazopanib regimen [2,
4, 5], but a second line or beyond chemotherapy for taxane-resistant CAS is still controversial [2,
3]. Indeed, a multicenter retrospective study suggested that there is no significant difference of
progress-free survival and overall survival (OS) between these chemotherapy regimens [2],
suggesting the importance of novel anticancer drugs for the treatment of CAS.

Since there have been sporadic cases with high TMB in angiosarcoma [6], recently, immune
checkpoints inhibitors are reported as one of the promising therapies for CAS. Indeed, the overall
response rate of nivolumabplus ipilimumab combined therapy is 60% in CAS on the head andneck
[6]. Pembrolizumab is effective for TMB-high tumors regardless of the types of primary tumor [7].
Notably, TMB is higher in ultraviolet-induced skin tumors (e.g., squamous cell carcinoma, basal cell
carcinoma, and cutaneousmelanoma) than that in other cancer species [8]. Therefore, sincemost of
CAS located on the head and neck, CAS might possess high levels of TMB [6].

Indeed, our present case showed high levels of TMB and survived for 1 year despite of
taxane refractory CAS with mediastinal lymph node metastasis. Notably, although progress-
free survival and OS are comparable to those of taxane-switch regimen, eribulin methylate
regimen, and pazopanib regimen [2], safety profile of pembrolizumab was superior to these
regimens, andwe could continue pembrolizumab regimen in spite of his age-related decline in
renal disfunction. Notably, the OS for CAS patients in stage IV was 6–8 months in Japanese
population [9], suggesting that pembrolizumab might be suitable for the treatment of ad-
vanced CAS with high levels of TMB. Since various factors such as pro-angiogenic molecules
are correlated with the tumor progression in CAS [10], the administration of anti-PD-1 Abs
alone could not fully suppress the tumor progression of CAS. Further novel anticancer drugs
are needed in the future for the treatment of CAS.
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Fig. 1. Physical examination revealed the extended purpura on the scalp at the baseline (a), 3 months (b)
and 9 months (c) after the administration pembrolizumab. PET-CT showed multiple mediastinal lymph
nodes (arrowhead) of metastases (d).
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Data Availability Statement

All data generated or analyzed during this study are included in this article and its online
supplementary material. Further inquiries can be directed to the corresponding author.
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