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Dear Editor,

Angiosarcoma is a rare malignancy, which accounts for 
approximately 1%–2% of soft-tissue sarcomas [1]. It can 
occur at any site within the human body. Some research-
ers suggested that site distribution may be different 
between Eastern Asian and Western countries [1]. Sev-
eral factors, such as age, stage at diagnosis, performance 
status, site of the disease, histological grade, tumor size, 
and visceral involvement, were suggested as prognos-
tic factors in angiosarcoma [2–5]. However, there is still 
controversy regarding to which prognostic factors are 
significantly important. As there are no randomized 
clinical trials for angiosarcoma, its treatments are guided 
based on guidelines of soft-tissue sarcoma or the results 
of several retrospective studies. Radical surgery is the 
preferred treatment for angiosarcoma [2–4]. Some stud-
ies suggested that receiving adjuvant chemotherapy (CT) 
is associated with better outcome [5], while other studies 
have shown that adjuvant CT has no significant effect [6, 
7]. Chemoradiotherapy has been reported to be effective 
in angiosarcoma especially for cutaneous angiosarcoma 
[8]. However, evidence for the efficacy and safety of pal-
liative cytotoxic CT is still limited. Therefore, here, we 
present our analysis based on the clinical features, tumor 
characteristics, treatment and outcomes of angiosarcoma 
patients in an attempt to investigate the significant prog-
nostic factors and efficient therapeutics in real clinical 
practice.

A total of 89 patients who were diagnosed with angio-
sarcoma at the Asan Medical Center (Seoul, Korea) 

between January 1992 and December 2014were evalu-
ated. The median age at diagnosis was 60  years (range 
20–85  years), and 69.7% (n = 62) of the patients were 
men. Forty-three (48.3%) patients had localized tumor 
at the time of diagnosis, whereas 46 (51.7%) patients had 
advanced disease (7 patients with locally advanced angio-
sarcoma, 39 patients with metastatic disease). The loca-
tions of the tumors at diagnosis were variable. The head 
and neck location including the scalp (24 cases, 27.0%) 
was the most common primary site. The tumor location 
of 22 (24.7%) and 15 (16.9%) patients were at the liver and 
heart, respectively. Twelve (13.5%) cases were at the trunk 
including three cases each located at the lung, pulmonary 
artery, and ovary, and one case each at the chest wall, dia-
phragm, and pleura. There were 7 cases (7.9%) originated 
from the spleen and 4 (4.5%) breast angiosarcoma. The 
number of cases of angiosarcoma located at the extremi-
ties, bone, and nasal cavity were 2 (2.2%), 2 (2.2%) and 1 
(1.1%), respectively (Additional file 1: Table S1).

Thirty-nine (43.8%) patients were treated with cura-
tive intent treatments, including 20 patients with surgery 
only, 9 patients with surgery and radiotherapy (RT), 7 
patients with surgery and CT, and 3 patients with sur-
gery, RT and CT. Thirty-five (39.3%) patients were treated 
in palliative setting, including 20 patients with palliative 
CT only (1 patient with localized tumor and 19 patients 
with advanced disease), 8 patients with palliative sur-
gery only (1 patient with localized tumor and 7 patients 
with advanced disease), 4 patients with surgery and CT, 2 
patients with RT only (1 patient with localized tumor and 
1 patient with advanced disease), and 1 patients with CT 
and RT. Twelve (13.5%) advanced patients were treated 
with only best supportive care (1 patient with localized 
tumor and 11 patients with advanced disease) (Addi-
tional file 2: Table S2).

The observed progression-free survival (PFS) and 
overall survival (OS) were different for different primary 
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tumor site. The median PFS was longest in angiosarcoma 
located at the trunk (9.0 months; range 0.9–37.3 months; 
95% confidence interval [CI] 0.0–18.5), followed by 
the breast (7.6  months; range 4.8–82.0  months; 95% CI 
3.8–11.4), heart (4.8  months; range 0.1–30.8  months; 
95% CI 3.2–6.4), scalp or head and neck (4.1  months; 
range 1.4–95.4  months; 95% CI 3.0–5.2), spleen 
(3.3  months; range 0.7–87.6  months; 95% CI 0.0–8.1), 
liver (2.3  months; range 0.1–40.1  months; 95% CI 1.8–
2.8), and others. The median OS was longest in patients 
with angiosarcoma located at the trunk (21.7  months; 
range 0.9–67.0  months; 95% CI 7.2–36.2), followed 
by the breast (21.6  months; range 8.8–88.9  months; 
95% CI not available [NA]), scalp or head and neck 
(14.2 months; range 1.8–105.3 months; 95% CI 5.1–23.2), 
heart (11.3 months; range 0.1–38.3 months; 95% CI 8.7–
14.0), spleen (3.8  months; range 0.9–94.6  months; 95% 
CI 0.3–7.2), liver (2.6  months; range 0.1–46.5  months; 
95% CI 0.0–5.4), and others. With median follow-up 
of 10.3  months (range 0.1–179.3  months) in surviving 
patients, the 1-year OS rate was 43.4%. In univariate 
analysis, poor performance status, advanced disease, and 
primary liver angiosarcoma were associated with shorter 
PFS (P < 0.001, P < 0.001 and P = 0.035, respectively). In 
regard to OS, age above 60 years, poor performance sta-
tus, advanced disease and primary liver angiosarcoma 
were associated with poor survival (P = 0.011, P < 0.001, 
P < 0.001 and P = 0.017, respectively). Multivariate analy-
ses showed that poor performance and advanced disease 
were significant prognostic factors for PFS (P = 0.002 and 
P = 0.007, respectively), while old age, poor performance, 
and advanced disease were significant prognostic factors 
for OS (P < 0.001, P = 0.003 and P < 0.001, respectively) 
(Additional file 3: Table S3).

For the 43 patients with localized angiosarcoma, their 
median PFS and OS was 8.6  months (95% CI 3.4–13.9) 
and 21.6 months (95% CI 12.2–30.1), respectively. Among 
them, 39 (90.7%) patients had curative surgery. Four 
(9.3%) patients did not undergo surgery because of the 
patient’s refusal (n = 3) or difficulty for surgical resection 
(n = 1). In patients with localized tumors, those who had 
curative resection demonstrated significantly better PFS 
(8.7  months; [95% CI 3.3–14.1] vs. 3.3  months [95% CI 
NA], P = 0.050) and OS (23.7 months [95% CI 15.5–31.8] 
vs. 8.8  months, [95% CI 6.8–10.7], P < 0.001) than those 
who did not had curative operation. The median PFS 
and OS of patients who had curative surgery only were 
6.9 months (95% CI 2.6–11.3) and 21.6 months (95% CI 
5.4–37.8), respectively. The median PFS of patients who 
had curative surgery and CT were 30.8  months (range 
13.2–48.5  months), which was numerically the longest 
compared to the patients who received other treatment. 
In these patients, the primary tumor sites were the ovary 

(n = 3), right atrium of heart (n = 2), lung (n = 1), and pul-
monary artery (n = 1). For the 46 patients with advanced 
disease, their median PFS and OS were 3.4 months (range 
2.5–4.3 months) and 4.7 months (range 3.4–6.4 months), 
respectively (Additional file 2: Table S2).

A total of 20 patients received palliative CT (9 received 
doxorubicin-based regimens, 9 received paclitaxel-
based regimens, and 2 received cisplatin-based regi-
mens). Regardless of the regimens prescribed, patients 
who received palliative CT had significantly longer PFS 
(P = 0.030) and OS (P = 0.001) than those who were 
treated with best supportive care (Additional file  4: Fig. 
S1). However, there were no significant differences in PFS 
(P = 0.179) and OS (P = 0.221) between the patients who 
received different first-line palliative CT regimens.

In the present study, scalp or head and neck angiosar-
comas were the most common locations for angiosar-
comas, which was consistent with previous reports [1]. 
The next frequent primary sites, mentioned in an orderly 
sequence from common to least common, were the liver, 
heart, and trunk. The frequency of angiosarcoma loca-
tions has been reported slightly differently in previous 
literature. The frequency of primary tumor locations in 
this study was similar to that of the studies from Asian 
countries [1, 9] but different to that of Western countries, 
where there are less frequent cases of liver (range 1.8%–
6.0%) angiosarcomas but more frequently extremities-
located angiosarcomas (range 15.3%–52.0%) [2, 3].

The prognosis of angiosarcoma is worse than that of 
primary soft tissue sarcomas. The 5-year survival rate of 
angiosarcomas is about 40% [3]. As the definitive prog-
nostic factors for angiosarcomas are yet unclear, we per-
formed this study to clarify this dilemma. We found that 
older age, poor performance status and advanced disease 
were associated with shorter PFS and OS. Comparatively, 
several prior studies have suggested similar findings in 
which old age, metastatic disease at presentation, poor 
performance status and site of the disease could also 
affect prognosis [3–5]. Therefore, our data is in concord-
ance with these existing evidences. In contrast, there 
have been some studies which have suggested that tumor 
grade might also be associated with the prognosis [2], 
however, this was not conclusive as there have been stud-
ies presented with conflicting results [4].

In the present study, even though the median PFS and 
OS of patients who were treated with curative surgery 
and adjuvant CT were numerically the longest, the effi-
cacy of adjuvant CT was still questionable due to poten-
tial bias from the small sample size and heterogenous 
primary tumor locations. In a palliative setting, Chen 
et  al. [9] demonstrated that patients who received pal-
liative CT demonstrated longer OS than those who did 
not receive it. Similarly, in our study, we have found that 



Page 3 of 4Kim et al. Cancer Commun           (2019) 39:44 

patients who received palliative CT had better progno-
sis, including PFS and OS than those with best support-
ive care. We believe that we need to consider palliative 
CT for angiosarcoma patients based on this study even 
though it was retrospective data.

This study has several limitations. Due to some par-
ticular characteristics of angiosarcoma including its 
rarity, diverse primary sites and variety of treatment 
strategies, it was hard to analyze the impact of each fac-
tor. Furthermore, because clinical data were collected 
during a long period, retrospectively, the treatment 
strategies were diverse and not unified, which made 
comparing effective treatment strategies difficult. How-
ever, as there still have been small numbers of literature 
concerning the prognostic factors and treatment of 
angiosarcoma, the findings from this study can be help-
ful for predicting the outcome and determining thera-
peutic options for angiosarcoma patients.

Recently, novel therapies in patients with angiosar-
coma have been reported. Immunotherapies including 
immune checkpoint inhibitors demonstrated promising 
response in patients with cutaneous angiosarcoma. Tar-
geted therapy which inhibits endoglin showed promis-
ing antitumor activities in combination with pazopanib 
in early phase clinical trials [10]. A number of clinical 
trials with novel agents are currently ongoing. As palli-
ative CT can be helpful to patients with angiosarcoma, 
it would be important to develop new therapeutic strat-
egies with various novel drugs through clinical trials.

In conclusion, the present study showed that the dis-
tribution of angiosarcoma in Eastern countries was dif-
ferent from those of Western countries. Older age, poor 
performance status, and advanced disease were poor 
prognostic predictors. For the patients with unresect-
able or metastatic disease, palliative CT could be bene-
ficial with better survival outcome as compared to best 
supportive care.

Additional files

Additional file 1: Table S1. Characteristics of 89 patients with 
angiosarcoma.

Additional file 2: Table S2. Treatment of 89 patients with primary 
angiosarcoma.

Additional file 3: Table S3. Univariate and multivariate analysis of 
patients with angiosarcoma for PFS and OS.

Additional file 4: Fig. S1. Survival curves according to whether the 
patients received palliative chemotherapy or best supportive care. 
Kaplan–Meier curve of progression‑free survival (A) and overall survival (B).
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