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Abstract

Angiosarcoma of the heart is an uncommon soft tissue sarcoma. A few cases of disseminated
intravascular coagulation (DIC) associated with angiosarcoma occurring in various organs,
but not the heart, have been reported. Although taxane is commonly used in the treatment
of metastatic angiosarcoma, data on the efficacy of nab-paclitaxel for angiosarcoma are lim-
ited. Here, we report probably the first case of a patient with primary cardiac angiosarcoma
with coexisting DIC who was successfully treated with nab-paclitaxel. A 62-year-old female
with chief complaints of nausea and shortness of breath was diagnosed as having cardiac
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angiosarcoma with liver metastases. Four months after the resection of her primary tumor,
the hepatic metastatic lesions progressed rapidly accompanied by new metastatic lesions in
the right iliac bone and signs of DIC. She received nab-paclitaxel as first-line chemotherapy.
A response of stable disease was achieved after 2 treatment cycles and DIC was successfully
controlled for at least 4 months. This report suggests potential utility of nab-paclitaxel for
angiosarcoma complicated with DIC. We also review the literature for all cases of angiosar-

coma with DIC reported so far. © 2017 The Author(s)
Published by S. Karger AG, Basel

Introduction

Angiosarcoma is a rare malignancy of endothelial origin, accounting for about 2-4% of
all soft tissue sarcomas [1]. Angiosarcomas can originate in any part of the body such as the
skin, viscera, and soft tissue. In a pooled data analysis involving 534 patients, the prevalence
of angiosarcoma was 27.0% in the head and neck, 19.7% in the breast, 15.3% in extremities,
9.5% in the trunk, 6.0% in the liver, and 4.7% in the heart [1]. Cardiac angiosarcoma typical-
ly occurs in the right atrium and is usually advanced at presentation. Cardiac angiosarcoma
is often overlooked as an initial diagnosis because of its rarity and lack of specific symptoms.

There have been a few reported cases of angiosarcoma with coagulation abnormalities
including disseminated intravascular coagulation (DIC) [2-17]. In one report, 7 (16.7%) of
4?2 patients who had angiosarcoma were diagnosed as having DIC [2]. Thus, DIC is not an
uncommon complication associated with angiosarcoma and offers a challenge to angiosar-
coma treatment.

Anthracyclines, ifosfamide, and taxanes are used to treat metastatic angiosarcoma [1]. In
contrast to other soft tissue sarcomas, angiosarcomas are particularly responsive to taxanes,
especially paclitaxel [1]. Although 2 case reports regarding the use of nab-paclitaxel for
treating angiosarcoma are available, there is no report on successful treatment of angiosar-
coma complicated with DIC [18, 19]. Nab-paclitaxel is nanoparticle albumin-bound paclitaxel
and is approved for the treatment of breast cancer, gastric cancer, non-small cell lung cancer,
and pancreatic cancer in Japan.

Here, we report a rare case of an advanced primary cardiac angiosarcoma associated
with DIC who was successfully treated with nab-paclitaxel.

Case Presentation

A 62-year-old woman presented to her primary physician with complaints of nausea for
3 days. Radiographic evaluation revealed a tumor of 6 cm in the right atrium and multiple
liver metastases. She already had symptoms of heart failure, such as shortness of breath, at
presentation. Resection of the primary tumor was performed urgently on the next day of her
first visit. The tumor was located in the right atrium and invaded the superior vena cava and
right ventricle. The resection margin was positive. Histological examination showed several
vascular lumens surrounded by round or spindle tumor cells. Immunohistochemistry re-
vealed CD34 positive, CD31 positive, FVIIla positive, S-100 negative, and a Ki-67 index of
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10%, corresponding to angiosarcoma. TNM staging was T2NOM1, but no additional treat-
ment (such as chemotherapy) was performed for reasons not clearly known. She presented
with right proximal leg pain 4 months after surgery, and CT scan revealed rapid progression
of multiple liver metastases well enhanced by contrast as well as multiple metastases to the
right ilium (Fig. 1a).

She was referred to our hospital immediately after confirmation of disease progression.
She had no family history of malignancy. She had never smoked and was allergic to alcohol.
Physical examination showed no abnormalities except for multiple hemorrhagic macules at
extremities. Blood test showed coagulation abnormalities (platelets 8.7 x 10* /ul, a low fi-
brinogen level of 89.3 mg/dL, prolonged prothrombin and activated partial thromboplastin
time of 65.7% and 40.5 s, respectively) and high levels of fibrin degradation products (203.6
pg/mkL) and D-dimer (110.3 pg/mL). Based on these data, we diagnosed her condition as DIC
associated with angiosarcoma. She was admitted immediately and received fresh-frozen
plasma and recombinant thrombomodulin-a. Recombinant thrombomodulin-a was used for
6 days in order to reduce the consumption of coagulation factors induced by thrombosis.
Nab-paclitaxel was started on the next day at a dose of 100 mg/m? as a 3 weeks on/1 week
off regimen. We selected nab-paclitaxel instead of paclitaxel because paclitaxel contains al-
cohol and the patient was allergic to alcohol. Coagulation abnormalities improved shortly
after the initiation of chemotherapy (Fig. 2). She was discharged on day 11 after starting
nab-paclitaxel. After 2 cycles of nab-paclitaxel, CT scan showed shrinkage in tumor size by
around 9% with appreciable decrease in enhancement among the multiple liver metastases
(Fig. 1b). There was no relapse of DIC and no evidence of local recurrence despite positive
surgical margin. Response evaluation according to Response Evaluation Criteria in Solid
Tumor version 1.1 was stable disease. Adverse events were relatively mild, except for cumu-
lative sensory peripheral neuropathy up to grade 2 according to Common Terminology Cri-
teria for Adverse Events version 4.0. Currently, 4 months after the initial chemotherapy, the
patient is continuing to receive nab-paclitaxel at our outpatient chemotherapy center with-
out disease progression and relapse of DIC. She is currently on her 6th cycle of nab-
paclitaxel.

Discussion

To our knowledge, this is the first report of a patient with cardiac angiosarcoma with
DIC who was successfully treated with nab-paclitaxel. Primary angiosarcoma of the heart is
an uncommon tumor; however, angiosarcoma is the most common histologic subtype
among all cardiac sarcomas.

DIC is often observed as a complication of advanced disease in several malignancies. Ad-
vanced angiosarcoma is more frequently associated with coagulation disorders than other
sarcomas [2], although the reasons for this association are unclear. One possible hypothesis
for this association could be the Kasabach-Merritt phenomenon (KMP). The KMP is a life-
threatening complication occurring in approximately 70% of cases of kaposiform hemangio-
endothelioma and 10% of tufted angioma, and is characterized by severe thrombocytopenia
and consumption coagulation abnormality such as DIC [20, 21]. However, the term KMP has
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recently been used indiscriminately to describe thrombocytopenia or coagulation abnormal-
ities associated with any vascular anomaly.

Anthracyclines, ifosfamide, and taxanes are the standard cytotoxics used to treat meta-
static angiosarcoma [1]. In addition, several molecular targeted agents, including bevaciz-
umab, sunitinib, and sorafenib, have shown potential efficacy in the treatment of angiosar-
coma [1]. However, the experience with the use of molecular targeted agents among patients
with DIC is limited because these are newer agents that have only been recently available.
These targeted drugs are also usually contraindicated in DIC because of their propensity to
cause bleeding or thrombosis due to the inhibition of the antivascular endothelial growth
factor/antivascular endothelial growth factor receptor axis. So far, to the best of our
knowledge, there are only 2 case reports of treatment with nab-paclitaxel in patients with
angiosarcoma; both without associated DIC [18, 19]. In a report by Hara et al. [18], remarka-
ble regression was achieved in a patient with recurrent angiosarcoma of the chest wall after
first-line nab-paclitaxel therapy, and the disease was well controlled for a relatively long
period. In a report by Olawaiye et al. [19], a patient with angiosarcoma of the uterus experi-
enced complete disappearance of ascites following surgery after having received 6 cycles of
nab-paclitaxel and bevacizumab as second-line treatment.

Our literature search identified 22 cases of angiosarcoma associated with coagulation
abnormalities reported so far in various primary organs (Table 1) [2-17]. The median age
was 67 years (range, 28-87) and 12 patients (55%) were male. The sites of primary tumor
were the scalp (n = 6, 27%), liver (n = 6, 27%), breast (n = 5, 23%), heart (n = 1, 5%) and
others (n = 4, 18%). There was only 1 case with primary cardiac angiosarcoma [2]. The pa-
tient was a 54-year-old female with multiple metastases to the lung, pleura, bones, and bone
marrows. She received doxorubicin plus ifosfamide, and DIC was temporarily resolved.
However, she died 6 months after her first presentation. Several other patients with angio-
sarcoma-associated coagulopathy were successfully treated by resection, radiotherapy, or
chemotherapy. However, most cases had poor survival of less than 1 year after any type of
treatment. Only 1 patient received nab-paclitaxel as fourth-line treatment; however, efficacy
was not reported [2]. This patient was a 42-year-old female with primary angiosarcoma in
the breast that had metastasized to the chest wall, ribs, and lung. She underwent mastecto-
my for the treatment of localized disease and received 6 cycles of gemcitabine plus docetaxel
followed by radiation as adjuvant therapy. She developed relapse within 11 months after
surgery and received various treatments including liposomal doxorubicin plus carboplatin,
sirolimus, pazopanib, nab-paclitaxel, bevacizumab, and vinorelbine. She died 11 months
after the diagnosis of recurrence.

To the best of our knowledge, our report is the first case in the literature describing suc-
cessful treatment of angiosarcoma complicated with DIC with nab-paclitaxel. However, our
report is a case report of a single patient and further studies are necessary to evaluate the
true efficacy of nab-paclitaxel in angiosarcoma complicated with DIC.

In conclusion, we report for the first time a case of primary cardiac angiosarcoma com-
plicated with DIC who achieved both improvement in DIC and modest tumor shrinkage with
the administration of nab-paclitaxel.
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Fig. 1. CT evaluation before (a) and after (b) the start of chemotherapy.
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Fig. 2. Changes in platelet count and coagulation parameters during treatment. Closed squares, closed
triangles, and closed circles describe fibrinogen, FDP, and platelet counts, respectively. Day 0 was the day
on which the patient was referred to our hospital.
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Table 1. Literature review of patients with angiosarcoma complicated with DIC

Case  Firstauthor [ref.] Primary site Treatment Survival
1 Alliot [3] liver - 3 months
2 Bernathova [4] breast C (unknown), S alive
3 Farid [2] liver C (liposomal doxorubicin) 9 months
4 breast C (liposomal doxorubicin, carboplatin, 11 months
sirolimus, pazopanib, nab-paclitaxel,
bevacizumab, and vinorelbine)
5 mediastinal C (doxorubicin, paclitaxel, ifosfamide, 5 months
cisplatin, gemcitabine, and vinorelbine)
6 heart C (doxorubicin and ifosfamide) 6 months
7 breast C (doxorubicin and ifosfamide) 11 months
8 skull, meninges - 1 month
9 foot (bony) - 2 months
10 Fujisawa [5] spleen C (docetaxel and paclitaxel) alive
11 Habringer [6] liver - -
12 Imafuku [7] scalp C (docetaxel), R alive (>36
months)
13 Lespi [8] liver - -
14 Maeda [9] scalp - -
15 Massarweh [10] scalp - -
16 Mazharuddin [11] liver - -
17 Mazzocchi [12] breast S 8 years
18 Moussa [13] breast - -
19 Read [14] scalp C (paclitaxel, liposomal doxorubicin, -
gemcitabine, and vinorelbine)
20 Tan [15] scalp R -
21 Tordjman [16] liver or spleen C (unknown) 15 months
22 Wen [17] scalp - -

C, chemotherapy; S, surgery; R, radiation.
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