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Abstract Epithelioid hemangioendothelioma: a nationwide study: Epithelioid he
mangioendothelioma (EHE) is an ultrarare sarcoma whose natural history and treatment is 
not well defined. We report on the presentation and outcome of 267 patients with EHE in the 
NETSARC+ network since 2010 in France. 
Patients and methods: NETSARC (netsarc.org) is a network of 26 reference sarcoma centres 
with specialised multidisciplinary tumour boards (MDTB), funded by the French National 
Cancer Institute (NCI), Institut National du Cancer (INCA). Since 2010, presentation to an 
MDTB and second pathological review are mandatory for sarcoma patients. Patients’ char
acteristics are collected in a nationwide database regularly monitored with stable incidence 
since 2013. The characteristics of patients with EHE at diagnosis are presented as well as 
progression-free survival (PFS), overall survival (OS), and outcome under treatment. 
Results: Two hundred and sixty-seven patients with EHE were included in the 
NETSARC+ database since 2010. Median age in the series was 51 (range 10–90) years, 58% 
were women. Median tumour size was 37 mm (4–220). Forty-eight percent, 42%, and 10% 
were visceral, soft parts, or bone primaries. The most frequent sites were liver (28%), lung 
(13%). 40% were reported to have systemic (i.e. multifocal or metastatic disease) at diagnosis. 
With a median follow-up of 20 months, OS and PFS rates at 24 months were 82% and 67%, 
with 10-year projected OS and PFS of 62% and 21% respectively. Male and M+ patients at 
diagnosis had a significantly worse OS, but not PFS. Local treatment was associated with a 
favourable survival in localised but not in patients with advanced stage at diagnosis. For 23 
patients receiving medical treatment, PFS and OS were 50.2% and 33.2% at 60 months were 
respectively. 
Conclusions: EHE is a frequently metastatic sarcoma at diagnosis with a unique natural 
history. This study shows in a nationwide series over 12 years that most patients progressed 
but are still alive at 10 years, both in localised and metastatic stages. 
© 2023 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC 
BY-NC 4.0 (http://creativecommons.org/licenses/by-nc/4.0/).    

1. Introduction 

Epithelioid hemangioendothelioma (EHE) is a rare 
vascular tumour of intermediate malignancy but 
frequently metastatic, with a reported incidence re
ported of 0.38/106/y on an exhaustive nationwide 
series with centralised expert pathology review [1]. 
On histopathological examination, EHE is char
acterised by the proliferation of endothelial cells with 
epithelioid morphology. Tumour cells often express 
markers such as CD31, CD34, and ERG. The mo
lecular hallmarks of EHE are specific translocations, 
either WWTR1-CAMTA1 (in 90% of patients) or 
YAP1-TFE3 (10% of patients), but rarer transloca
tions involving WWTR1 have also been described  

[2–6]. Diagnosis of EHE includes the evaluation of 
the expression of CAMTA1, and if negative TFE3, 
by immunohistochemistry [2]. 

The clinical presentation of EHE is highly variable, 
EHE may develop in various parts of the body, in
cluding the liver, lungs, bones, and soft tissues, and 
present with an indolent behaviour but may also rapidly 
progress as high grade sarcomas [2–7]. In soft tissues, 
EHE can present as a palpable mass, pain, and func
tional impairment as for other soft tissue sarcomas. In 
the liver, EHE is often asymptomatic and discovered 
incidentally on imaging studies performed for other 
reasons. Large liver tumours may cause abdominal 
symptoms and pain. In the lungs, EHE is also frequently 
asymptomatic but can cause shortness of breath, cough, 
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and pain. In the bones, it can cause bone pain, swelling, 
and fractures [1,2,7–13]. 

Predictive factors for progression of EHE are not 
well characterised. When confined to a single organ 
and when it can be completely resected, EHE has an 
excellent prognosis, with a five-year survival rate of over 
90%. However, when EHE has spread to other organs 
or cannot be completely resected, a five-year survival 
rate of around 50% has been reported again from a 
limited number of retrospective series [2]. The treatment 
of EHE is not well standardised, though standard 
guidelines for localised sarcoma are often used  
[2,14–20]. When the tumour cannot be completely re
sected, when surgery would be mutilating, or in the 
presence of metastatic disease, other treatment mod
alities such as definitive radiation therapy, cytotoxic 
chemotherapy, or targeted therapy, in particular anti
angiogenics, may be considered [21–29]; only two small 
prospective studies evaluating medical treatments have 
been reported [22,23]. 

In this article is reported a unique nationwide series 
of EHE, with confirmed diagnosis upon central man
datory pathology review, obtained within the French 
NETSARC+ Network. It describes the very unusual 
natural histories of these sarcomas is an unbiased series 
and provides a benchmark for future clinical studies. 

2. Patient, materials and methods 

2.1. The network 

The NETSARC+ network involves 26 expert sarcoma 
centres. Each NETSARC centre organises a multi
disciplinary tumour board (MDTB) with sarcoma spe
cialised pathologist(s), radiologist(s), surgeon(s), 
radiation oncologist(s), medical oncologist(s), and often 
molecular biologist(s), orthopaedist(s), paediatrician(s). 
All sarcoma or suspected sarcoma patient cases presented 
to the MDTB of these centres were recorded in the 
NETSARC+ database, by a dedicated team of Clinical 
research assistant (CRAs), supervised by three 
Coordinating centres (Centre Leon Bérard, Institut 
Gustave Roussy, Institut Bergonié). Patient files may be 
presented before any diagnostic procedure, before initial 
biopsy, before primary surgery, after primary surgery, at 
relapse, and/or in case of a possible inclusion in a clinical 
trial. A monitoring of centre’s activity is performed by 
the three coordinating centres on a regular basis. 

2.2. Pathological diagnosis of diagnosis 

The diagnosis of EHE is reviewed by pathologists of the 
French Sarcoma Group in the NETSARC+ centres using 
the criteria reported in the most recent WHO classifica
tion of sarcoma [30], including immunohistochemistry 
investigating CAMTA1 expression or TFE3 expression 
(and if negative whole exome RNAseq) [31]. 

2.3. The NETSARC database and the CONTICABASE 

The NETSARC database exhaustively describes the in
cident and prevalent population of all sarcoma patients 
in France, using a cross comparison of the pathological 
review database (pathology review of sarcoma is man
datory in France) and the clinical database. This data
base enables to monitor the diagnostic and initial 
treatment procedures, and patient outcome in particular 
survival and relapse. The database includes a limited set 
of data, on purpose, describing patients and tumour 
characteristics, surgery, relapse and survival [19,20]. The 
following parameters extracted from NETSARC+ were 
used in this work: centre, age at diagnosis, gender, pre
vious history, previous radiation therapy, presence of 
metastasis at diagnosis, date of diagnosis, biopsy before 
surgery, imaging before surgery, date of presentation to a 
NETSARC MDT, date of surgery, site of surgery,qu
ality of first surgery, reexcision and quality of reexcision 
(R.), date of systemic and/or RT treatments, date of 
progression, date of death, date of last contact, vital 
status at last contact. The database was extracted on 
January 2023 for the period from 1/1/2010–31/12/2022. 
Importantly this database is not that of a clinical trial; the 
documentation of the follow-up is variable across NET
SARC+ centres. For these reasons the median follow- 
remains short in the entire series. 

The CONTICABASE is a sub-set of 
NETSARC+ database which includes only patients 
managed since the initial diagnosis in one of the 
NETSARC+ centres, and all these patients. It contains 
more information on the clinical presentation 
(e.g. multifocality in one organ) the nature of medical 
treatment, responses and follow-up. It is regularly used 
for publications of the group [32,33]. The 72 patients 
with EHE from the Conticabase were analysed for 
progression-free survival (PFS) and overall survival 
(OS), with a focus on the 23 patients with documented 
systemic treatment were analysed. 

These databases have been approved by the French 
Ethic Committee and Agency in charge of non-inter
ventional trials: the ‘Comite´ Consultatif sur le 
Traitement de l′Information en matière de Recherche 
dans le domaine de la Sante´ (CCTIRS: number of ap
proval 09.594)’ and the ‘Commission Nationale 
Informatique et Liberte´ (CNIL: number of approval 
909510)’. The consent was obtained orally. 

2.4. Statistical analyses 

The categorical data were summarised by the fre
quencies and percentages, and the continuous covariates 
were summarised with median, range and numbers of 
observations. The statistical test used for comparison 
was a chi-square (or a Fisher) test for categorical cov
ariates, without adjustment for multiple comparisons. 
For the analysis of the NETSARC+ database, the 
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diagnostic date was the date of histological diagnosis 
(biopsy or first surgery when no previous biopsy). 
OS was calculated from the date of diagnosis (or start of 
the treatment when surgery was the starting point for 
diagnosis) to the date of last follow-up or death. 
PFS was computed from the date of diagnosis, or the 
date of surgery (if not preceded by a biopsy), to the date 
of the last follow-up or the date of the first local relapse, 
metastasis progression or death, whichever comes first. 
For the analysis of response to medical treatment in the 
Conticabase, PFS was computed from the date of in
itiation of chemotherapy, to the date of the last follow- 
up or the date of the first local relapse, metastasis pro
gression or death, whichever comes first. 

Survival curves were plotted using a Kaplan–Meier 
method. Survival curves were compared using the log- 
rank test. The median follow-up of the series is 20 
months. Multivariate analysis for OS included prog
nostic factors identified as significant in univariate 
analysis, e.g. sex, presence of metastasis, presence of 
bone lesions. Cox proportional hazard model was used 
for the multivariate analysis, introducing parameters 
correlated to survival with a p value p  <  0.10 in uni
variate analysis. Factors included in the multivariate 
model were identified by a backward selection proce
dure which entails including all the covariates in the 
model and removing those whose p-value is higher than 
0.10 one at a time. At each step of the model, all in
cluded variables were tested and removed if they were 
no longer associated with the outcome considering a 5% 
type one error (p-value ≥0.05). Therapeutic parameters 
(immediate surgery yes/no; immediate medical treat
ment yes/no) were subsequently introduced in the model 
along with independent clinical prognostic factors. All 
statistical tests were two-sided. All statistical analyses 
were performed using SPSS (version 22.0). 

3. Results 

3.1. Description of the patients 

Two hundred and sixty-seven patients with EHE were 
included in the NETSARC+ database since 2010 
(Table 1), with an estimated annual incidence of 0.32/ 
106/y, close to the one previously reported for the 
2013–2016 period [1]. Median age in the NET
SARC+ series was 51 (range 10–90) years, 156 (58.4%) 
were women. Median tumour size at diagnosis was 
37 mm (range 4–220). One hundred and twenty-nine 
(48.3%), 112 (41.9%), and 26 (9.7%) were visceral, soft 
parts, or bone primaries. The most frequent sites were 
liver (N = 74 [27.7%], 42/74 [56.7%] multifocal), lungs 
(N = 34 [12.7%], 24/34 [70.5%] multifocal), thigh 
(N = 17 [6.4%, four [23.5%] metastatic), pleural (N = 20 
[7.5%], six [30%] metastatic). Two hundred and forty-six 
(92.1%) were deep seated. Three (1.1%, all three positive 
for CAMTA1 expression) arose in previously irradiated 

fields. One hundred and seven (40.1%) were reported by 
investigators as ‘metastatic’ that is, multifocal or sys
temic at diagnosis. Thirty (18.8%) patients with localised 
disease relapsed later on distant sites only, nine (5.6%) 
relapsed both local and distant sites. Metastases of EHE 
can present as multifocal in a single organ (e.g. liver, 
lung), versus a classical multiple organs presentation. 
This information is not captured in the NET
SARC+ database, while it is available in the subset of 
Conticabase. Single site multifocal disease was observed 
in 12.5% of patients and represented 27.3% of patients 
with advanced EHE (Supplementary Table 1). 

No significant difference in age at diagnosis or 
tumour size were observed in patients with initially 
localised versus metastatic stages. Similarly, age and 
tumour size were not significantly different in female 
versus male, primary liver sites, lung sites, bone (not 
shown). 

Table 1 
Description of the patients.        

Alla Localiseda Metastatica p value  

N = 267 N = 160 N = 107   

Gender     
F 156 (58.4%) 91 (56.9%) 65 (60.7%)  0.52 
M 111 (41,6%) 69 (43,1%) 42 (39.3%)  

Age (median 
range) 

51 (17.8) 52.3 (17.7) 49.2 (17.9)  0.84 

Sites     
Bone 26 (9.7%) 16 (10%) 10 (9.3%)  0.86 
Soft part 112 (41.9%) 91 (56.9%) 21 (19.6%)  0.000 
Visceral 129 (48.3%) 53 (33.1%) 76 (71.0%)  0.000 

Liver 74 (27.7%) 32 (20%) 42 (39.3%)  0.001 
Lung 34 (12,7%) 10 (6.3%) 24 (22.4%)  0.000 
Pleura 20 (7.5%) 14 (8.8%) 6 (5.6%)  0.39 

Deep seated 246 (92.1%) 141 (88.1%) 105 (98.1%)  0.003 
Size (median, 

range) 
37 (34) 34.8 (32.3) 41 (38)  0.774 

Initial 
treatmentb     

Surgery 109 (40.8%) 88 (55.0%) 21(19.6%)  0.000 
Medical 

treatment 
35 (13.1%) 16 (10.0%) 19 (17.8%)  0.06 

No immediate 
treatment 

127 (47.6%) 59 (36.9%) 68 (63.6%)  0.000 

Years     
2010 9 (3.4%) 6 (3.8%) 3 (2.8%)  
2011 13 (4.9%) 8 (6.3%) 5 (4.7%)  
2012 14 (5.2%) 7 (4.4%) 7 (6.5%)  
2013 27 (10.4%) 15 (9.4%) 12 (11.2%)  
2014 20 (7.5%) 12 (7.5%) 8 (7.5%)  
2015 30 (11.2%) 18 (11.3%) 12 (11.2%)  
2016 23 (8.6%) 12 (7.5%) 11 (7.5%)  
2017 19 (7.1%) 9 (5.6%) 10 (9.3%)  
2018 21 (7.9%) 13 (8.1%) 8 (7.5%)  
2019 23 (8.6%) 13 (8.1%) 10 (9.3%)  
2020 22 (8.2%) 16 (10.0%) 6 (5.6%)  
2021 25 (9.4%) 17 (10.6%) 8 (7.5%)  
2022 21 (7.1%) 14 (8.8%) 7 (6.5%)  0.89  

a Percentage per column.  
b Four patients had neoadjuvant treatment then surgery.    
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The characteristics of patients in the different loca
lisations were then compared. Patient with liver and 
lung tumours had more frequently multifocal or meta
static disease at diagnosis, and soft tissue primaries were 
more frequently localised (Table 1). Patients with liver 
primaries had larger tumour size at diagnosis (median 
48 versus 33 mm, U-Test p = 0.004), as patients with 
bone sites (mean 55 versus 36 mm U-test, p = 0.036). 
Patient with pleural sites were significantly older 
(median 66 versus 49 years, U-test p  <  0.001). 

3.2. Survival and progression free survival 

With a median follow-up of 20 months for the whole 
series of 267 patients, OS and PFS rates at 24 months 
were 82% and 67% respectively. At 10 years, OS and 
PFS were projected to be 62% and 21% respectively. 
(Fig. 1A and B). 

The median OS of patients with localised disease was 
superior to that of patients with systemic ‘metastatic’ 
disease (log-rank, p = 0.01) with a projected 5-year OS 
of 82% and 62% for both groups (Fig. 1C). Male sex 
(Fig. 2A) and pleural sites (not shown) were also asso
ciated with a worse OS, both in patients with localised 
and metastatic tumours. Conversely, bone, visceral, soft 
tissue, liver, lung sites, age (continuous variable), and 
largest size (continuous variable) were not significantly 
correlated to OS. Intriguingly, the OS of female patients 
and male patients was not influenced similarly by the 
age: female patients aged 51 and above had a sig
nificantly worse OS, while this was not observed for 
male patients (Fig. 2B). In multivariate analysis, male 
gender, pleural site, and presence of metastasis at di
agnosis were independent poor-prognosis factors for OS 
(Table 2). 

The median PFS of patients with localised disease 
and metastatic disease were 42 and 34 months (Fig. 1D) 

respectively, with a projected 5-year PFS of 39.5% and 
42.3% for both groups (p = NS). None of the following 
initial characteristics of the patients were associated 
with a worse PFS in the whole series: age (continuous 
variable), sex, size (continuous variable), sites (liver, 
lung, pleura…), presence of metastasis at initial diag
nosis. The PFS of female and male patients was similar, 
both under and over age 51 (not shown). Only primary 
bone sites were associated with shorter PFS in uni
variate analysis in the whole series (log-rank p = 0.037) 
and was the only prognostic factor in multivariate 
analysis for the whole series as well as for patients with 
localised disease. For patients with initially metastatic 
disease, lung site was the only significant prognostic 
parameter for PFS, booth in univariate and multivariate 
analysis (Table 2). 

Within the Conticabase, we compared the survival 
and PFS of patients with localised disease, versus mul
tifocal single organ disease, versus multiorgan dis
semination, and both multiorgan and multifocal disease 
(Supplementary Fig. 1). The survival and progression 
free survival from of the patients with (1) multifocal 
disease in one organ, (2) metastatic disease from a single 
lesion and (3) both at initial diagnosis was found to be 
similar, and inferior as expected to that of patients with 
localised disease. 

3.3. Management at diagnosis 

A total of 109 (40.8%) patients were reported to have 
had an initial (< 4 months post diagnosis) surgery, 21/ 
107 metastatic patients (19.6%) and 88/160 (55.0%) non- 
metastatic patients (p = 0.000). Thirty-five (13.1%) were 
reported to receive an immediate (< 4 months) systemic 
treatment after diagnosis, including 19/107 (17.8%) 
metastatic patients, and 16/160 (10%) non-metastatic 
patients (p = 0.066). 127/267 (47.6%) patients did not 

Fig. 1. Overall and progression-free survival of 267 patients with EHE with localised and metastatic disease at diagnosis. (A) Overall 
survival of the 267 patients; (B) progression-free survival of the 267 patients. EHE, epithelioid hemangioendothelioma. 
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Fig. 2. Overall survival according to M status, gender and presence of metastases at diagnosis. (A) Overall survival of patients with 
localised (blue) or metastatic disease (green) at diagnosis (Logrank, p = 0.01); (B) progression-free survival of patients with localised (blue) 
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receive a therapeutic intervention in the first 4 months 
following diagnosis, including 68/107 (63.6%) of meta
static patients, and 59/160 (36.9%) of non-metastatic 
patients (p = 0.000). The proportion of patients re
ceiving a first treatment after 4 months increased in the 
recent years (57/138 [41.3%] before 2016 versus 70/129 
[54.3%] after 2016). 

We then analysed the impact of immediate surgery 
on OS. 

Immediate surgery was associated with a marginally 
better OS in the subgroup of non-metastatic patients 
(Fig. 2C, p = 0.053), and was an independent favourable 
prognostic factor in multivariate analysis (Table 2). 

In metastatic patients, immediate surgery, immediate 
systemic treatment or no immediate intervention were 
not associated with a different OS in univariate 
(Fig. 2D) or multivariate (Table 2) analysis. 

We then evaluated the outcome of patients treated with 
immediate surgery, immediate systemic treatment, or 
managed with no immediate therapeutic intervention on 
PFS. The PFS of the three groups was not significantly 

different, in the whole group of 267 patients, in the group 
with localised disease at diagnosis, as well as in the group 
of metastatic patients. In the multivariate analysis on the 
107 patients with metastasis at diagnosis, neither initial 
surgical treatment nor medical treatment were associated 
with different overall survival (not shown). 

3.4. Systemic treatment in EHE 

Since the NETSARC database does not include the de
tails of the medical treatments received, the efficacy of 
systemic treatments on the progression of the EHE was 
analysed within the group of 72 patients treated in the 
reference centres since initial diagnosis (the Conticabase 
registry). Among them, 23 (32%) patients received a 
systemic treatment. The mean time between diagnosis 
and medical treatment was 9 months (range 0.6–44 
months). Hereunder, we provide a description of the 
outcome of medical treatments in this retrospective series. 

Table 2 
Multivariate analysis of prognostic factors for PFS or OS.     

Whole population HR (95% CI) p  

Overall survival   
Female sex 0,51 (0.38–0,69) 0.030 
Metastasis at diagnosis 2.76 (2.01–3.78) 0.001 
Pleural site 4.55 (2.95–7.02) 0.000 

Progression free survival   
Bone site 1.83 (1.375–2.449) 0.035 

Localized EHE   
Overall survival   

Pleural site 7.28 (4.07–13.0) 0.001 
Bone site 4.47 (2.19–9.23) 0.037 

With treatment parametersa   

Immediate surgery 0,27 (0.16–0.45) 0.019 
Pleural site 7.6 (4.2–14.2) 0.001 
Bone site 5.0 (2.4–10.5) 0.028 

Progression free survival   
Bone site 2.58 (1.78–3.76) 0.011 

Metastatic EHE   
Overall survival   

Female sex 0.45 (0.28–0.68) 0.030 
Progression free survival   

Lung 1.99 (1.44–2.73) 0.030 

CI, confidence interval; EHE, epithelioid hemangioendothelioma; 
HR, hazard ratio; OS, overall survival; PFS, progression-free survival. 

a Therapeutic parameters (immediate surgery yes/no; immediate med
ical treatment yes/no) were introduced in the model in addition to clinical 
parameters. Only those retaining significant prognostic value (‘immediate 
surgery’ for overall survival in localised EHE) are presented.    

Table 3 
Treatment proposed to patients treated in NETSARC centres.      

N (%) PFS (months) Median 
(95% CI)  

Medications   
Doxorubicin 17 (36.2%) NR (55% at 60 months) 
Ifo/Cyclophosphamide 10 (22.2%) 3.2 (0.0–16.0) 
Trabectedin 4 (8.5%) 7.0 (0.0–17.1) 
Pazopanib 3 (6.4%) 4.6 (0.0–11.2) 
Sorafenib 3 (6.4%) 4.2 (3.9–4.4) 
Taxane 3 (6.4%) 1.7 (0.6–2.9) 
Others 7 (15.8%) 3.7 (0.3–7.1) 

Lines of treatment   
1 23 (49.0%) NR (50.2% at 60 

months) 
2 13 (17.7%) 3.2 (0.3–6.1) 
3 5 (10.8%) 4.9 (3.2–6.6) 
4 4 (8.5%) 4.0 (2.1–5.9) 
5–6 2 (4.2%) 1 

Line 1   
Doxorubicin 14 (60.9%) NR (61% at 60 months) 
Ifos/cyclophosphamide 3 (13.0%) 25.2 (0% at 60 months) 
Pazopanib/Sorafenib 3 (13.0%) 4.6 (0.0–11.2) 
Othera 3 (13.0%) NR (67% at 25 months) 

Line ≥2   
Ifos/cyclophosphamide 7 (29.2%) 1.2 (0.5–1.9) 
Doxorubicin 3 (12.5%) 3.9 (0–8.3) 
Trabectedine 3 (12.5%) 7.0 (0.0–12.1) 
Pazopanib/Sorafenib 3 (12.5%) 4.1 (3.9–4.4) 
Other 8 (33.3%) 2.7 (0.1–5.4) 

CI, confidence interval; PFS, progression-free survival.  
a Others = trabectedine, paclitaxel, inferferon alpha.    

or metastatic disease (green) at diagnosis (logrank, p = 0.81); (C) overall survival of female (green) and male (blue) patients (logrank, 
p = 0.04); (D) overall survival of female patients aged under 51 (green), of male patients aged 51 and above (brown), of female patients 
aged 51 and above (blue), and of male patients aged under 51 (purple) (logrank,p = 0.01); (E) overall survival of patient with localised 
disease at diagnosis treated with immediate surgery (green), immediate medical treatment (brown), or receiving no immediate (i.e. < 4 
months) treatment (blue) (logrank p = .0.53 surgery versus others). (F) Overall survival of patient with metastatic disease at diagnosis 
treated with immediate surgery (green), immediate medical treatment (brown), or receiving no immediate treatment (blue) (lograk 
test, p = 0.37). 
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Table 3 describes the treatment received and the 
different lines. As expected, a diversity of regiments was 
given in first, second and later lines in this retrospective 
study. Only two objective responses were observed both 
after first-line doxorubicin regimen (2/14, 14%), with no 
response for other agents in any line. Median PFS and 
OS reported after initiation of first-line systemic treat
ment were not reached with a median follow-up of 60 
months. First-line treatments provided the longest PFS, 
with 13 patients without documented progression. No 
progression was reported after 25 months and six pa
tients were progression-free thereafter at a median time 
of 59 months (range 28–156) after first-line treatment. 
Treatment efficacy was more limited in second line or 
more (Table 3) though a median PFS > 4 months was 
observed for most treatment used. The median OS from 
the date of progression post first-line systemic treatment 
was 13 months. 

4. Discussion 

This work reports on a large nationwide series of EHE, 
collected from the nationwide registry of sarcoma 
NETSARC+ in place since 2010 taking advantage of 
the mandatory pathology review for all sarcomas in the 
country which enables to confirm and collect of diag
nosis of sarcoma in the country. In this database, all 
sarcomas are reviewed centrally by reference pathology 
centres before integration ensuring a reliable diagnosis. 
From 2010–2022, 267 patients were included, for an 
incidence of 0,32/106/y, close to that reported in our 
previous publication on 4 years [1]. The exhaustivity of a 
registry is always difficult to assess. Because (1) all di
agnosis of connective tissue tumours must be confirmed 
by central pathology review, and (2) cancers are diseases 
with an obligatory declaration for universal health 
coverage in France, no diagnosis of sarcoma, in this case 
EHE, is made without referral to the NETSARC net
work. While we cannot exclude that some patients may 
be left aside to the health care system despite universal 
health coverage, this is unlikely throughout disease 
course of a malignant disease. EHE are therefore one of 
the ultrarare sarcomas with the proposed definition of 
< 106/y [34]. 

The results show that EHE have a unique natural 
history as compared to other sarcomas, with a large 
proportion of patients with multifocal, that is, meta
static disease at diagnosis, the lack of significance of 
classical prognostic factors for survival with the notable 
exception of female gender, a very large proportion of 
long-term survivors even in metastatic ‘systemic’ phase, 
different prognostic factors for PFS and OS, and a 
limited impact of therapeutic interventions on survival. 

The frequency of metastatic dissemination at diag
nosis, 40%, is unusual in sarcoma were 12% are most 
often reported [20]. The classical definition of metastasis 
was used there, as opposed to the proposed terminology 

of ‘locoregional metastasis’, designing multiple sites on 
a single organ, proposed recently [2], but which is not 
consistently documented in the database. In this report 
we refer to multifocal, systemic or metastatic disease for 
EHE with more than one tumour site. The localised 
‘non- multifocal’ EHE from soft tissue sites had only a 
slightly higher proportion of metastasis at diagnosis as 
other sarcomas (19% versus 12% in the NETSARC 
series) [1,19,20], in marked contrast with liver and lung 
sites which were multifocal in > 50% cases in this series. 

The results presented here suggest that metastatic 
EHE may not be a disseminated stage of a previously 
localised disease, although they present with similar 
molecular alterations [4–7]. Their primary sites are dif
ferent. Only a minority of localised primary EHE re
lapse in distant sites. The median size of the ‘primary’ 
tumour is similar in localised and metastatic diseases. 
Also, the age a diagnosis is similar in localised versus 
metastatic EHE at diagnosis, while the relatively in
dolent natural history would have suggested an older 
age for metastatic EHE. These observations challenge 
the concept that EHE may follow the classical paradigm 
of a primary tumour subsequently disseminating. In
stead, some EHE may present initially as metastatic, or 
‘systemic’, ‘loco-regional metastatic’ without a first, 
even indolent, localised phase. Of note the survival of 
the patients with more than one site (e.g. liver and lung) 
and a single organ site (e.g. multiple liver metastases or 
multiple lung metastasis) was not different in the 
CONTICABASE group of patients in whom these in
formation were available. The molecular characterisa
tion of these groups of EHE, localised and metastatic, 
deserve further analysis to better understand the biolo
gical basis of tumour progression. 

In this series, long-term survival was observed in a 
large proportion of patients despite a relatively short 
median PFS in the whole group. The observation that 
only 21% of the patients are projected to be progression- 
free at 10 years while 61% are projected alive is unusual 
for sarcomas. The long-term survival of EHE patients 
with metastatic disease surviving at 5 or 10 years, may 
be then 10-fold higher than that of other metastatic 
sarcomas [35,36]. Interestingly, female patients were 
found to have a favourable OS, in univariate and mul
tivariate analysis, while PFS is similar in male and fe
male. This more favourable survival of female patient 
was however age-dependent. The survival of women 
aged 51 (median age of the series) and above is not 
different from that of male patients of the same age. The 
most favourable survival is observed in women aged 
under 51, whether or not metastatic may point to a 
potential role of estrogens and progesterone in tumour 
control in this disease. Of note successful pregnancies 
without significant impact on progression were reported 
in metastatic EHE [37]. Hormonal treatments may 
deserve to be explored in clinical trials for pro
gressive EHE. 
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An important question is to identify early those me
tastatic or unresectable patients at risk for progression 
or death. The multivariate analyses conducted in the 
entire series, in the group of patients with localised 
disease and in the subgroup of patients with metastatic 
disease identified completely different predictors for 
progression-free and overall survival. This decorrelation 
strongly suggest that volumetric progression is a poor 
predictor of survival and that additional modes of 
evaluation of disease activity are needed for this rare 
sarcoma. Biological factors such as Comité de Revue 
des Protocoles, or performance status are not con
sistently documented in the database. This is one of the 
challenges of future research on EHE to identify clinical, 
biological, imaging (FDG-PET) or other parameters 
associated with worse survival to best guide the treat
ment proposed to patients with advanced disease [38]. 

We investigated the impact of initial treatment on 
patient outcome. For patients with localised disease, 
while delayed treatment, or medical treatment, was 
proposed to a fraction of patients, the classical surgical 
approach used as standard for localised sarcomas  
[14–20] was associated with better OS in univariate 
(trend) and multivariate analysis in this series. R0 re
section was associated with numerically superior OS, the 
difference was not statistically significant (not shown). 
Intriguingly, no improvement for PFS was observed 
with immediate surgery conversely. Additional series 
will be needed to confirm these observations. This fur
ther points to the specificity of the natural history of 
EHE versus other sarcoma, and the decorrelation be
tween prognostic factors for PFS and OS in this disease. 
Nevertheless, the standard treatment paradigms of 
treatment of sarcomas in localised phase applies for 
localised EHE. 

In advanced stage, immediate medical treatment, 
immediate surgery or no intervention were associated 
with similar outcome. The OS and PFS of patients 
managed with the three options was not found different 
in multifocal or metastatic EHE at diagnosis. When 
introduced in the multivariate analysis, the use of initial 
surgery was not found to be significantly correlated to a 
better survival or PFS. These results will need to be 
confirmed in future series and studies. 

In desmoid-type fibromatosis, a locally aggressive 
connective tissue disease with no metastases, watchful 
surveillance has been proposed as initial approach [39]. 
In contrast, watchful surveillance is not demonstrated in 
EHE Using an opposite strategy to the watchful sur
veillance approach, liver transplantation has been pro
posed in cases of limited hepatic EHE [40]. 

This series also provides information on the outcome of 
patients receiving systemic treatments for EHE. The 
published literature provides limited information on the 
value of systemic treatments in these diseases, with only 
two prospective studies evaluating bevacizumab and sor
afenib to our knowledge [22,23]. Consensus reports on 

medical treatments are therefore based mostly on case 
reports and retrospective series [41]. These data will con
tribute to strengthen these recommendations. Only a 
minority of patients received systemic treatment and most 
received it more than 6 months after initial diagnosis. The 
first-line treatment, mostly anthracyclines’-based, resulted 
in prolonged PFS and OS in most patients. Other cyto
toxics and antiangiogenics showed activity in these pa
tients, but results beyond the first line were less favourable, 
with a median PFS close to 4 months and a median OS of 
13 months. Despite the retrospective nature of this ana
lysis, these data add information on a topic where very 
little is available in the literature. Prospective studies are 
needed to identify the best systemic treatment option for 
these patients. In this series, doxorubicin was the most 
frequently used and the treatment associated with the best 
PFS and OS in first line. In the present study the decision 
criteria for starting systemic treatment (response evalua
tion criteria in solid tumors progression, symptoms…) 
were not documented and metastatic EHE may be spon
taneously stable for years. The criteria to start medical 
treatments and their efficacy should also be tested in 
prospective clinical studies and on real life datasets. 

This study has several other limitations. The follow- 
up remains limited, the total number of patients (though 
an exhaustive nationwide series) is small to characterise 
the different clinical presentations of the disease, and the 
details of the systemic treatments for the entire dataset 
are not available. The presence of a pleural effusion is 
not consistently reported and systemic symptoms are 
not collected in this series. The translocation subtype is 
not documented on the entire series. Biological para
meters such as additional mutations have not been 
tested, clinical characteristics with potential prognostic 
value are not available. A large retrospective clinical 
research programme to complete these information is 
scheduled. 

In conclusion, these results show that EHE have a 
unique natural history, notably different from other 
sarcomas. Clinical characteristics, survival and PFS of 
the localised and metastatic presentations are unique. 
Localised EHE should be treated as a localised sarcoma. 
Metastatic EHE can be proposed for a watchful sur
veillance under the careful supervision of a reference 
centre. In the absence of a clinical trial, anthracyclines 
remain a reasonable treatment option in first line. Better 
second line treatments are needed. Overall, though fre
quently indolent, still a subset of localised and dis
seminated EHE are life-threatening. Tools to identify 
these patients are lacking. 
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