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Abstract

Angiosarcoma (AS) is a rare aggressive sarcoma with differentiation toward blood or lymphatic endothelium. There
are few epidemiological data available on AS. To address this limitation, we investigated the epidemiological and
clinical features of angiosarcoma diagnosed in a French administrative area (the Doubs department) from 1979
to 2016. A retrospective cohort study was conducted using the Doubs cancer registry database. A total of 45
patients with invasive AS were diagnosed between 1979 and 2016 in the Doubs department. Among the 45 AS,
51% were either cutaneous AS (27%), including head and neck and extremities, or breast AS (24%) as compared to
visceral AS (42%). Eleven patients had metastasis at diagnosis (26%). Age-standardized incidence rate was 0.15per
100,000 persons-years (95%Cl, 0.10-0.20) for the entire study period (1979-2016) and 0.26 (95%ClI, 0.15-0.42) for
the last decade (2007-2016). Crude survival at |, 3, 5years after diagnosis was 44%, 21 %, and 12%, respectively. Our
population-based study provides updated data on the incidence and overall survival of AS in a French population-
based cancer registry.
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chronic lymphedema, particularly in the arms of women
who undergo radical mastectomy (Stewart-Treves syn-
drome) and another that develops over areas of irradiated
skin, particularly in the pectoral area of women who
undergo radiotherapy after breast cancer.!

There are few epidemiological data available on AS. To
address this limitation, we wanted to investigate the epide-
miological and clinical features of angiosarcoma diagnosed
in a French administrative area (the Doubs department)
from 1979 to 2016.

Methods
Patients selection

A retrospective cohort study was conducted using the data-
base of the Doubs cancer registry, a French population-
based cancer registry which provides continuous and
exhaustive recording of all cancer cases diagnosed in
patients living in the Doubs Department, a well-defined
administrative area located in eastern France (505,557
inhabitants according to the INSEE population census of
2003). Cancer registry population-based studies provide
non-biased evidence, since they include all cases of cancer
diagnosed in the inhabitants of a given geographical area,
regardless of where they receive care. There is therefore no
selection bias, as may occur in hospital-based patient series.
Moreover, in France, the quality and completeness of regis-
try data are assessed every Syears by the public health
authority’s Registry Evaluation Committee. Cancer regis-
try routinely collected cancer cases from different sources
including histopathology laboratories, oncology depart-
ments, multidisciplinary meetings, and computerized hos-
pital discharge databases.

Inclusion criteria were all primary invasive angiosar-
coma (coded M-91203 according to the International
Classification of Diseases for Oncology, 3rd edition),?
diagnosed between 1 January 1979 and 31 December 2016,
in patients resident in the Doubs Department. Patients with
Kaposi sarcoma were excluded. Data collected from medi-
cal records were: demographic characteristics (age, sex),
tumor characteristics at diagnosis (date of diagnosis, topog-
raphy, histology, metastatic status at diagnosis), vital status,
date of death, and last available follow-up date.

Statistical analysis

Quantitative variables were expressed as median, mean,
standard error, range and interquartile range (IQR); qualita-
tive variables as number and percentage.

Incidence of AS was described according to sex, two age
groups (< and = 70years), angiosarcoma type (i.e. cutane-
ous, breast, visceral, soft-tissue, and unknown) and meta-
static status.

Crude (CIR) and age-standardized incidence rates
(ASIR) were expressed per 100,000 person-years, with

their 95% confidence intervals (95%CI). ASIR were esti-
mated using direct standardization and were calculated
using the world standard population. Crude and standard-
ized incidence rates were calculated for the whole period
1979-2016 and for the more recent 10years period
2007-2016.

To compare Survival time between sex, age groups,
angiosarcoma type and metastasis status, Student test and
the Wilcoxon test were used.

Survival analyses were performed on all AS diagnosed
between January 1, 1979 and December 31, 2016 and fol-
lowed-up until June 30, 2018 (i.e. patients alive at that date
had their survival time censored). The probability of overall
survival (OS) was estimated using the Kaplan-Meier
method. Survival curves between groups were compared
using the Log-Rank test. All statistical tests were two-sided,
with a significance level at 0.05. Analyses were performed
using STATA Version 15.1 (Stata Corporation, College
Station, TX, USA).

Results
Study population

A total of 45 patients with invasive AS were diagnosed
between 1979 and 2016 in the Doubs department (Table 1).
The male-to-female ratio was 0.61 for overall AS and 0.72
for cutaneous AS, but ranging from 0.2 for limb AS to 2.0
for cutaneous head and neck AS. The median age at diagno-
sis was 69 years (range: 27-87).

Among the 45 AS, 55% were either cutaneous AS (29%)
including head and neck and extremities, or breast AS
(27%) as compared to visceral AS (45%). Eleven patients
out of 42 for whom information were known had metastasis
at diagnosis (26%) (Table 1).

Most patients in our study had secondary AS
(24/45=53%) including 9 (38%) ultraviolet radiation-asso-
ciated cutaneous AS, 10 (42%) radiotherapy-induced AS
and 5 (21%) Stewart Treves syndrome compared to pri-
mary AS (21/45=47%). All the breast AS, except one, were
related to prior radiotherapy.

Incidence

World age-standardized incidence rate (ASIR) was 0.15 per
100,000 persons-years (95%CI, 0.10-0.20) for the entire
study period (1979-2016) and 0.26 (95%CI, 0.15-0.42) for
the last decade (2007-2016) (Table 2).

Survival

The survival analysis included 45 cases diagnosed between
1979 and 2016 (Table 1). For the entire study period, the
median of overall survival time was 10months (range:
3-29). Five years after diagnosis, 91% of patients had died,
and one patient was lost to follow-up. Survival time was
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Table |. Angiosarcoma (AS) survival according to clinical characteristics.

N (%) Median (months)  QI-Q3 Min—Max Mean (months)  SE p
All patients 45 10 3-29 0-271 26.2 74
Sex 0.55
Men 17 (38) 8 3-30 1-271 31.9 16.1
Women 28 (62) I 2-25 0-188 227 7.0
Age
<50years 5(11) 17 7-98 4-271 79.3 51.0 0.005
=50years 45 (89) 9 2-25 0-188 19.5 5.1
<70years 23 (51) 18 444 0-271 41.3 13.7 0.02
=70years 22 (49) 6 I-16 147 10.3 2.6
Angiosarcoma types 0.06
Cutaneous and breast AS 23 (55) 18 1040 0.5-271 39.2 13.3
Visceral AS 19 (45) 4 1-17 0-98 14.4 5.6
Distribution 0.32
Cutaneous AS 12 (29) 18 10-32 1-271 50.9 24.8
Head and neck 6 (14) 18 10-29 10-34 20.0 4.1
Other 6 (14) 15 1-188 0-271 81.9 48.1
Breast AS I'1(26) 18 847 3-66 26.3 6.6
Metastasis 0.07
No 31 (74) 16 4-30 1-271 28.5 89
Yes I'1(26) | 0-5 044 5.9 39
Initial treatment
Surgery I5
Chemotherapy 4
Surgery and radiotherapy 20
Surgery and chemotherapy 3
Chemotherapy and surgery 2
Palliative care |
QI:25%; Q3: 75%; SE: standard error.
Table 2. Angiosarcoma incidence rates (crude and world Discussion

standardized).

N CIR ASIR [95%Cl]
[1979-2016]* 45 0.24 0.150.10-0.20]
[2007-2016]** 27 0.51 0.26 [0.15-0.42]

*38years; **|0years; CIR: crude incidence rate; ASIR: age-standardized
incidence rate per 100,000 person-years; 95%Cl: 95% confidence
interval.

significantly different by age group, regardless of the
threshold (50 or 70years) (Table 1, p=0.005 and 0.02,
respectively).

Crude survival probability at 1, 3, 5 years after diagnosis
were 44%, 21%, and 12%, respectively (Figure 1(a)).
Survival probability curves were not statistically different
between male and female (p=0.94). Patients =70 years had
significantly lower survival probability (Figure 1(b),
p=0.004). During the 1979-2016 period, visceral AS dem-
onstrated a poorer survival probability curves as compared
to cutaneous and breast AS (Figure 1(c), p=0.06). Patients
with metastasis at diagnosis had statistically different sur-
vival probability curves (Figure 1(d), p=0.001).

The exact overall incidence of sarcomas is unknown and
the incidence of the different histological and molecular
subtypes has not been determined precisely. The goal of
this retrospective study was to describe a population-based
cancer registry series of consecutive angiosarcoma (AS)
diagnosed between 1979 and 2016 in a define geographic
area. AS are one of the most rare subtypes (1%—2%) of
adult soft tissue sarcomas. '

In Europe, AS annual incidence is approximately 0.31
cases per 100,000 people per year,*® very close to our rate
of 0.26 per 100,000 for the 2007-2016 period.

Angiosarcomas have an overall 5-year survival rate of
about 40%° decreasing to 15% in metastatic patients.! In a
recent study’ from the National Cancer Institute’s
Surveillance, Epidemiology and End Results database
including 4537 US patients diagnosed with primary AS
from 1973 to 2014, the median overall survival was
82.1 months (95% CI: 76.5-87.7) and the overall 1-, 2-, and
5-year survival rates were 55.2*+0.7, 41.0*=0.7, and
26.3 = 0.7%, respectively.

In a large Dutch study’ based on the Netherlands Cancer
registry of 479 AS, the authors observed a lower median
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Figure |. Kaplan-Meier survival curve of angiosarcoma (AS) patients: (a) n=45; 1979-2016, (b) by age (< and =70years), (c) by

AS type, and (d) by metastatic status.

OS of 13 months (95% CI, 10-16 months) and a 5-year sur-
vival rate of 22%.

Overall survival in our cohort was relatively poor with a
median of 10months and a 3- and 5-year OS of 21% and
12%, respectively.

The discrepancies between OS may be explained by the
different distribution of AS between cohorts. Prognostic
factors vary between studies, probably due to differences
between clinical factors included in the analyses.

Factors including age = to 70years, male gender,
unmarried status, pre-existing lymphedema, primary site of
AS (cutaneous versus visceral), tumor size =5cm, tumor
depth, distant metastases at diagnosis and non-surgery were
reported to be independently associated with poor survival
on prognosis.>”8

In a previous prospective French study® including 658
patients with soft tissue sarcomas, 28 AS were identified.
Among them, radiation-induced AS represented 18% out of
all cases and only one case of Stewart-Treves syndrome
was identified. In our series, 46% were primary, 42% were

visceral, and 24% were metastatic as compared to 35%,
14%, and 17%, respectively in the Dutch series.’

When considering cutaneous AS,!° 5-year OS was even
higher, superior to 90% for patients with dermatofibrosar-
coma protuberans, leiomyosarcoma or malignant fibrous
histiocytoma. As previously expected,®* visceral AS, dis-
tant metastases at diagnosis and age = to 70 years were pre-
dictive of worse OS in our cohort (Figure 1). In contrast, a
French retrospective multicenter study (June 1980 to
October 2009) of 107 patients with localized AS revealed
higher 1-year and 5-year OS rates at 74.8% (95% CI: 70.7—
78.9) and 39.8% (95% CI: 30.6-43.2), respectively.’

The limitations of this study include potential selection
bias due to its retrospective nature and the small number of
patients. However, this study covers a very large period
(38years) and is derived from a population-based cancer
registry.

In conclusion, our population-based study provides
updated data on the incidence and OS of AS in a French
population-based cancer registry.
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