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Simple Summary: As patients with rare cancers face specific problems, reference networks have been
developed in several European countries and then at the European level to improve their management.
In some cases, the specialized centers belonging to reference networks provide remote services
(specialized diagnosis review, discussion in the Multidisciplinary Tumour Board, etc.) to increase
access to these services. Using data from the national sarcoma reference network implemented
in France (NETSARC+), the IGéAS research program assesses the potential of its organization to
address the geographical inequalities in cancer management. We analyze the individual, clinical,
and geographical determinants of the overall survival of sarcoma patients in France. We found no
association between the overall survival of sarcoma patients and variables measuring their social
deprivation, remoteness from reference centers, and geographical context. Following previous
results from the research program, this study suggests that reference network organization should be
considered to reduce cancer inequalities.

Abstract: The national reference network NETSARC+ provides remote access to specialized diag-
nosis and the Multidisciplinary Tumour Board (MTB) to improve the management and survival
of sarcoma patients in France. The IGéAS research program aims to assess the potential of this
innovative organization to address geographical inequalities in cancer management. Using the IGéAS
cohort built from the nationwide NETSARC+ database, the individual, clinical, and geographical
determinants of the 3-year overall survival of sarcoma patients in France were analyzed. The survival
analysis was focused on patients diagnosed in 2013 (n = 2281) to ensure sufficient hindsight to collect
patient follow-up. Our study included patients with bone (16.8%), soft-tissue (69%), and visceral
(14.2%) sarcomas, with a median age of 61.8 years. The overall survival was not associated with
geographical variables after adjustment for individual and clinical factors. The lower survival in
precarious population districts [HR 1.23, 95% CI 1.02 to 1.48] in comparison to wealthy metropolitan
areas (HR = 1) found in univariable analysis was due to the worst clinical presentation at diagnosis of
patients. The place of residence had no impact on sarcoma patients’ survival, in the context of the
national organization driven by the reference network. Following previous findings, this suggests
the ability of this organization to go through geographical barriers usually impeding the optimal
management of cancer patients.
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1. Introduction

Cancer inequalities are a global challenge [1,2] that requires specific interventions
to improve the outcomes of the most vulnerable populations [3]. The European atlas of
cancer points out of the breadth of mortality inequalities among European countries [4],
and these inequalities have been growing for decades in several developed countries [5–7].
Patients living in socially-deprived and rural areas are affected by worse survival outcomes
that can be related either to their lower rate of referral or to a later referral to specialized
cancer centres, with consistent results regardless of cancer type (colorectal, breast, lung,
or prostate cancers) and study area, such as in Australia [8–12], in the USA [13–16], or
in England [17,18]. In France, data from three cancer registries report the impact of the
remoteness to the nearest cancer reference center on the survival of patients with colorectal
cancer [17]. Others studies based on the registries data in France underline the influence
of both social deprivation and remoteness to cancer reference centers on the access to
specialized surgeons for patients with breast cancer [19], as well as on the access to reference
centers for patients with colorectal cancer [20].

For patients with rare cancers, who have a worse survival than patients with common
cancer, the lower accessibility of specialized facilities is particularly challenging and over-
laps with other specific issues such as delays in diagnosis (due to less diagnostic precision)
and therapeutic mismanagement [21,22]. Considering the value of the experience of the
medical team on rare tumors for the patient outcome, reference networks have been imple-
mented in several European countries to improve the management and survival of these
patients [23,24]. According to the “hub-and-spoke” model, reference networks are designed
as hierarchical organizations structuring collaborations between a relatively high number
of centres (spokes) ensuring the spatial accessibility of cancer care and a limited number of
reference centres (hubs) providing expert and highly-specialized services [23,25].

Sarcomas, which account for 1–3% of all cancers, are paradigmatic models for rare
cancers. These tumors, which can be located anywhere in the body from connective
tissue cells, are a heterogeneous group gathering dozens of histologic subtypes with
heterogeneous clinical presentations and natural histories [26]. The estimation and trends
over time of sarcoma incidence and survival are complicated by the lack of a unified
method of reporting sarcomas, and also vary greatly according to histologic subtype [27].
Previous studies performed during the 2000s in France report that 30% of sarcomas are
misclassified at initial diagnosis (sometimes mistaken for carcinomas) [28], and that only
40% to 50% of patients with sarcoma are treated according to the clinical guidelines for
localized disease [29,30]. These results suggest a planned, coordinated, and specialized
initial management in order to ensure the best possible management and survival [29–32].
The national sarcoma reference network NETSARC+ was launched in France in 2010, along
with about 20 other networks accredited and supported by the French national cancer
institute (INCa) to improve the management of rare cancer patients. The reference centers
of the NETSARC+ network (Figure 1) provide sarcoma-specialized histological review
and Multidisciplinary Tumor Board (MTB) discussion for each new sarcoma diagnosis, as
required in the ESMO-EURACAN clinical practice guidelines [33]. Remote access to these
specialized services can be delivered at the request of practitioners or facilities managing
the patients.
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As the NETSARC+ network is expected to improve the access to sarcoma expertise,
the IGéAS research program was designed to assess the ability of this reference networks’
organization to address geographical inequalities in cancer management [22]. Previous
analysis by the IGéAS research program showed the overriding impact of clinical factors
(such as the type or size of tumor) on the access to NETSARC+ remote services in com-
parison to geographical variables. Indeed, the distance to reference centers had a slight
influence on the access to these services, while social deprivation was not associated with
access [34]. Here, we analyze the determinants of the survival of sarcoma patients within
the French sarcoma reference network NETSARC+.

2. Materials and Methods
2.1. National Sarcoma Networks Databases

All patients with a review in a NETSARC+ center or discussed in the NETSARC+
sarcoma-specialized MTB were registered since 2010 in the NETSARC + database, gath-
ering biological and clinical data (https://netsarc.sarcomabcb.org/, accessed on 19 April
2022). The database contains 60 items divided into four themes describing, for example,
the characteristics of the patient (age, sex) and tumor (size, depth, grade, location, histo-

https://netsarc.sarcomabcb.org/
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logic type, and subtype), the diagnosis and review of the tumor, key information about
the management (types and sites of first and potential secondary surgery, final quality
of resection) and follow-up (relapse, survival), successive presentations of the file, and
decision-making at MTB. The patients’ address, diagnosis and clinical data, place of surgery,
and patient follow-up are prospectively collected and implemented in the database. The
prospective collection and update of data is made from the electronic patient file of each
NETSARC+ reference center by a dedicated onsite clinical research assistant. A quality
assurance program has been established for these databases to ensure the quality of medical
data recorded.

2.2. Constitution of the IGéAS Survival Cohort

The complete methodology of the IGéAS research program has been presented in a
previous publication [22]. The inclusion criteria of the IGéAS cohort are:

- Patient living in France at time of diagnosis;
- Diagnosis of sarcoma/GIST/desmoid tumor/intermediate malignant tumor between

1 January 2011 and 31 December 2014;
- Patient who benefiting from a review or a sarcoma MTB discussion in reference center

belonging to the NETSARC+ network.

As patients’ follow-up and post-treatment data collection could not be conducted on
the entire IGéAS cohort due to the large size of the cohort (N = 20589), our survival analysis
focused on patients diagnosed in 2013. While the number of patients benefiting from the
NETSARC+ network’s expertise has increased each year since its launch in 2010 [34], 2013
was the best compromise to ensure sufficient hindsight to collect patient follow-up. Due
to their lower prognostic risk, intermediate malignancies, GISTs, and low-grade sarcomas
were excluded from the survival study (Figure 2). As not all patients are managed in a
sarcoma reference center in France, the various facilities that treated the patients were
contacted in order to determine the vital status of the patients.

2.3. Statistical Analysis

The overall survival (OS) was defined as the time, expressed in months, between
the date of diagnosis and the date of death or censored to the date of last news. OS was
estimated with the Kaplan–Meier method and median follow up with the reverse Kaplan–
Meier method. Cox proportional risk regression models (univariable and multivariable)
were used to estimate the hazard ratios and their 95% confidence intervals.

The univariable analyses used individual variables (sex, age), clinical variables (tumor
size, histological type and subtype, grade, stage, localization) and, thanks to the patient’s
municipality of residence at diagnosis, some geographic indices previously published
which measure the patient’s life context:

- the GeoClasH classification distinguishing, through a K-means clustering, five types of
French municipalities (metropolitan areas, precarious population districts, residential
outskirts, agricultural and industrial plains, rural margins) from ten geographical
scores measuring physical and social environments, as well as the spatial accessibility
of health care [35];

- the European Deprivation Index built by the ERISC platform (http://cancersprevent
ions.fr/inegalites-sociales/plateforme-2/, accessed on 24 May 2022) and based on ten
social variables selected and weighted according to their association with individual
data from the European Union Statistics on Income and Living Conditions survey [36];

- the average travel time to the closest reference clinical center calculated with Odoma-
trix software [22].

All variables were included in a backward selection procedure to keep factors signifi-
cant at a 5% level in the final multivariable model. All analyses were performed using SAS
software, version 9.4 (SAS Institute, Cary, NC, USA).

http://cancerspreventions.fr/inegalites-sociales/plateforme-2/
http://cancerspreventions.fr/inegalites-sociales/plateforme-2/
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3. Results

Our study included 16.8% bone, 69% soft-tissue, and 14.2% visceral sarcomas, with a
median age of 61.8 years. The follow-up information needed for the survival study could
be collected for 2281/2837 (80.4%) eligible patients. Patients without follow-up data and
not included in the survival cohort were a little older (median of 65.6 years vs. 61.8 in
the survival cohort), with smaller (33.4% with tumor less than 50 mm vs. 25.3% in the
survival cohort), more superficial (25.2% vs. 16.6% in the survival cohort), and fewer grade
three tumors (39% vs. 56.1% in the survival cohort). Patients without follow-up data and
those included in the survival cohort were homogeneous in terms of social deprivation
(European Deprivation Index), geographical context (GeoClasH), and spatial accessibility
to reference centers.



Cancers 2022, 14, 2620 7 of 15

Median follow up was 52.7 months (95% CI 50.8 to 53.6 months), and 781 deaths have
been recorded among the 2281 patients included in the survival study. Seven variables
were associated with the OS in the final multivariable model: sex, age, type of tumor, size
of tumor, grade, internal trunk localization, and metastatic stage at diagnosis (Table 1).
OS was better for female patients [HR = 0.86, 95% CI 0.74 to 1.0] and was worse for older
patients, especially for patients over 70 years of age [HR = 4.29, 95% CI 2.64 to 6.97], as
well as for patients with visceral sarcoma [HR = 1.33, 95% CI 1.01 to 1.75], with grade three
sarcoma [HR = 1.78, 95% CI 1.48 to 2.14], with internal trunk sarcoma [HR = 1.49, 95% CI
1.23 to 1.80], and with metastatic stage at diagnosis [HR = 2.98, 95% CI 2.50 to 3.56].

Table 1. Clinical and geographical determinants of the 3-year death of sarcoma patients in France
(source: IGéAS survival cohort, RRePS–ResOs–NETSARC databases).

Factor Label
Univariable
(N = 2281)

Multivariable
(N = 2152)

Deaths/N Hazard Ratio (95% CI) p-Value Deaths/N Hazard Ratio (95% CI) p-Value

Sex 0.0363 0.0477
Male 429/1188 1 407/1120 1
Female 352/1093 0.86 (0.75–0.99) 330/1032 0.86 (0.74–1.00)

Age <0.0001 <0.0001
[0–15[ 21/97 1 19/89 1
[15–18[ 13/43 1.19 (0.60–2.37) 13/42 1.18 (0.58–2.40)
[18–25[ 36/97 1.88 (1.10–3.23) 35/95 2.00 (1.14–3.50)
[25–50[ 124/464 1.27 (0.80–2.02) 121/443 1.67 (1.02–2.73)
[50–70[ 298/838 1.98 (1.27–3.09) 282/795 2.64 (1.63–4.27)
≥70 289/742 2.83 (1.82–4.41) 267/688 4.29 (2.64–6.97)

Type of tumor 0.0007 0.0119
Bone 121/384 1 115/364 1
Soft tissue 526/1573 1.21 (0.99–1.48) 494/1490 0.96 (0.76–1.21)
Viscera 134/324 1.60 (1.25–2.05) 128/298 1.33 (1.01–1.75)

Depth of tumor 0.0008
Superficial 76/321 1
Superficial and

deep 42/144 1.19 (0.81–1.73)

Deep 548/1470 1.51 (1.18–1.91)
Missing 115/346 1.15 (0.86–1.54)

Size of tumor <0.0001 <0.0001
[0–50[ 104/513 1 100/490 1
[50–100[ 227/687 1.61 (1.28–2.04) 217/661 1.46 (1.15–1.86)
≥100 350/831 2.30 (1.84–2.86) 341/802 1.89 (1.50–2.38)
Missing 100/250 2.91 (2.21–3.83) 79/199 1.88 (1.38–2.56)

Grade <0.0001 <0.0001
2 176/677 1 164/637 1
3 515/1280 1.66 (1.40–1.97) 491/1215 1.78 (1.48–2.14)
Missing 90/324 1.22 (0.95–1.58) 82/300 1.21 (0.93–1.59)

Lower limb 0.0671
No 641/1835 1
Yes 136/439 0.84 (0.70–1.01)

Upper limb 0.0153
No 732/2095 1
Yes 45/179 0.69 (0.51–0.93)

Trunk wall 0.7757
No 674/1968 1
Yes 103/306 0.97 (0.79–1.19)

Head and neck 0.1194
No 731/2099 1
Yes 46/175 0.79 (0.59–1.06)
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Table 1. Cont.

Factor Label
Univariable
(N = 2281)

Multivariable
(N = 2152)

Deaths/N Hazard Ratio (95% CI) p-Value Deaths/N Hazard Ratio (95% CI) p-Value

Internal trunk <0.0001 <0.0001
No 588/1815 1 558/1718 1
Yes 189/459 1.46 (1.24–1.72) 179/434 1.49 (1.23–1.80)

Metastatic at
diagnostic <0.0001 <0.0001

No 542/1819 1 541/1817 1
Yes 199/340 2.95 (2.50–3.47) 196/335 2.98 (2.50–3.56)

GeoClasH
classification of
municipalities

0.2455

Wealthy
metropolitan
areas

148/468 1

Precarious
population
districts

414/1188 1.23 (1.02–1.48)

Residential
outskirts 108/321 1.20 (0.93–1.54)

Agricultural
and industrial
plains

72/193 1.30 (0.98–1.72)

Rural margins 39/111 1.23 (0.86–1.75)

European
Deprivation
Index (quintiles)

0.8172

≤−1.4 (least
deprived) 159/462 1

]−1.4; 1.7] 174/468 1.10 (0.89–1.37)
]1.7; 5.5] 160/457 1.05 (0.84–1.31)
]5.5; 8.8] 145/452 0.97 (0.77–1.21)
>8.8 (most

deprived) 143/442 1.02 (0.82–1.28)

Travel time to the
closest clinical
sarcoma reference
center
(in minutes,
quintiles)

0.8190

≤30 158/467 1
]30; 56] 153/440 0.97 (0.78–1.21)
]56; 78.5] 163/451 1.09 (0.87–1.35)
]78.5; 102] 147/467 0.96 (0.77–1.20)
>102 160/456 1.02 (0.82–1.27)

Hazard ratios were estimated with Cox proportional risk regression models.

No association with geographical variables was found. In univariable analysis alone,
we found a significantly lower survival in precarious population districts [HR 1.23,
95% CI 1.02 to 1.48] in comparison to wealthy metropolitan areas (HR = 1), which may
reflect a worse clinical presentation or a lower quality of management in precarious pop-
ulation districts. We estimated, in an additional OS model, the GeoClasH class hazard
ratio after adjustment for the clinical variables to further this analysis. There was no longer
any significant difference in survival between wealthy metropolitan areas (HR = 1) and
precarious population districts [HR 1.03, 95% CI 0.85 to 1.25] after adjustment for the clinical
variables (Table A1 in Appendix A). This result suggests that the clinical presentation of
sarcoma patients living in wealthy metropolitan areas is more conducive to survival.
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4. Discussion

Our study reports no geographical inequalities in the survival of patients with sar-
coma, in the context of national organization driven by a reference network. This is an
original result since inequalities in sarcoma management and survival have been found in
the USA [37–40], in England [41], and in Denmark [42] based on national cancer databases
or registries. While the clinical specificities of rare cancers and the reference centers’
remoteness could have contributed to strengthen the spatial inequalities in cancer man-
agement and survival [21], which have already been proven in France for many cancer
locations [19,20,43], these results suggest the ability of the reference network organization
to address the social and spatial inequalities in cancer management.

Indeed, a previous nationwide analysis of the determinants of early access to spe-
cialized services within the French sarcoma reference network NETSARC+ reports that,
contrary to the overriding impact of some clinical factors, the distance to reference centers
slightly alters the early access to sarcoma specialized services and social deprivation has
no impact on it [34]. This ability is also illustrated by published maps showing the large
geographical coverage of the French sarcoma reference centers that are often requested to
review specimens or to discuss the therapeutic strategy of patients living several hundred
kilometers away [22]. Combining clinical and geographical variables also makes it possible
to understand the mechanisms leading to spatial inequalities in survival. Indeed, the sur-
vival inequalities observed in the univariable analysis according to the GeoClasH classes
were related to the clinical presentation at time of diagnosis of sarcoma patients living in
wealthy metropolitan areas, which is more conducive to survival, and could then not be
attributed to a lower quality of management.

Our results complete and shed new light on another study observing no association
between social deprivation and the survival of soft-tissue sarcoma patients conducted
in the specific setting of a retrospective analysis in the single high-volume University
of Washington Medical Center. According to this results, Eastman et al. suggest that
“treatment at a high volume institution may mitigate the importance of socio-economic
factors in the overall survival of soft-tissue sarcomas” [44]. Mandatory referral of all
patients to reference centers is interesting to reduce inequalities in cancer management
and survival, but here we found that such results can also be achieved through a more
flexible organization driven by a reference network, following the model of hub and spoke,
and which can help to avoid some potential adverse effects for patients related to the
variable spatial accessibility of these reference centers [22] and the cumulative impact of
long journeys on quality of life [45]. In France, practitioners or facilities managing sarcoma
patients must request, at time of diagnosis, the remote specialized services (pathological
review and MTB) of a reference center of the NETSARC+ reference network, following
the ESMO-EURACAN clinical practice guidelines [33]. This early access (before first
treatment) to sarcoma expertise should make it possible to tailor optimal treatment on a
case-by-case basis within the framework of a collaboration between reference centers (hubs)
and other facilities (spokes) [23,25]. As an example of this tailored network organization,
sarcoma-specialized radiologists have designed and published, in the scope of the IGéAS
research program, recommendations for radiological management which include referral
recommendations according to the characteristics of the suspected soft-tissue tumor (https:
//expertisesarcome.org/prise-en-charge/radiologiep/, accessed on 24 May 2022) or bone
tumor (https://expertisesarcome.org/espace-professionnels/suspicion-de-tumeur-osseu
se/, accessed on 24 May 2022).

References networks have been implemented in France since 2010 to improve the
quality of management and the survival of rare cancer patients. While the clinical (better
compliance to international clinical guidelines, quality of initial management, and survival)
and economic benefits of this organization have already been measured [31,32,46–48], as-
sessing its potential effects on cancer inequalities was crucial, given the previous experience
of efficient public health interventions that also led to an unforeseen increase in inequality.
For example, universal programs to promote breast cancer screening have been successful

https://expertisesarcome.org/prise-en-charge/radiologiep/
https://expertisesarcome.org/prise-en-charge/radiologiep/
https://expertisesarcome.org/espace-professionnels/suspicion-de-tumeur-osseuse/
https://expertisesarcome.org/espace-professionnels/suspicion-de-tumeur-osseuse/
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in improving the screening uptake, but there are still “strong negative associations between
screening uptake and area-level socio-economic deprivation” [49]. In the same manner, if
the tobacco control policies have succeeded in reducing tobacco use, “the negative correla-
tion between smoking prevalence and socioeconomic status has increased” [50]. The IGéAS
research program has not observed any such “side effects” on inequalities for sarcoma
patients since the implementation of the NETSARC+ reference network in France, either
for inequalities in access to remote services [34], or for inequalities in survival thanks to
this study.

To our knowledge, reference networks organizing sarcoma management have also
already been implemented in Scandinavian countries as well as in the United King-
dom [51,52]. Moreover, three European Reference Networks (ERN) dedicated to rare
cancers were launched in 2017: EuroBloodNet (https://www.eurobloodnet.eu, accessed
on 24 May 2022), PaedCan (http://paedcan.ern-net.eu, accessed on 24 May 2022), and
EURACAN (http://euracan.ern-net.eu, accessed on 24 May 2022). Each ERN gathers refer-
ence centers across Europe with highly skilled and multidisciplinary healthcare teams as
well as advanced specialized medical equipment and infrastructures to ensure the optimal
management of patients. As a limited number of facilities currently have the required
expertise to suggest and deliver the optimal treatment to rare cancer patients, more and
more patients with frequent cancers could also face this situation, given the scarcity and
cost of the technical and human resources needed to implement precision medicine. In
the context of an ongoing centralization of cancer care, ensuring the spatial accessibility of
reference centers is critical, considering the potential side effects of patient remoteness on
survival [18] and quality of life [45].

We recognize that our study also has some limitations or methodological biases.
Even if the databases of the French sarcoma reference networks support an upwards
reconsideration of the incidence of sarcomas [26], we cannot claim that our results are based
on a nationwide exhaustive cohort of sarcoma patients. As an example, sarcoma-diagnosed
patients without a pathological review or MTB discussion in reference centers cannot
figure into our analyses. Given the estimated incidence of sarcoma in the international
literature [53], we estimate the IGéAS cohort covers at least 90% of the national population.
Moreover, 20% of the follow-ups were not collected for the 3-year survival analysis due to
long-lost patients or non-response from the centers/practitioners contacted. The patients
without follow-up were slightly older than those included in this study but otherwise have
clinical characteristics (size, grade, depth of tumor) more conducive to survival, which
allows us to rule out a selection bias in terms of initial prognosis. The median follow-up in
the IGéAS survival cohort was 53 months but this varied greatly by region. The “region”
variable was therefore excluded from the survival analysis because of this methodological
bias. Considering the results’ interpretation, the more or less active traceability of reviews
and MTB depending on the center could partly explain the regional variations observed.
It may have been interesting to use social information at the individual level to complete
the assessment of potential inequalities, but national sarcoma databases are not allowed to
collect social information about patients. Finally, the use of the IRIS (infra-municipality)
scale would have supported a more accurate measure of the social deprivation, but national
sarcoma databases can only collect the patient’s municipality at diagnosis.

5. Conclusions

Place of residence is not associated with sarcoma patients’ survival in the context
of national organization driven by a reference network. Following previous findings
from the IGéAS research program, these results suggest the ability of this organization to
push through the geographical barriers usually impeding the optimal management and
degrading the prognosis of cancer patients. In order to ensure remote access to specialized
services at a time when the development of precision medicine is leading to the spatial
concentration of innovations in oncology, reference network organization should then be
considered to reduce cancer inequalities.

https://www.eurobloodnet.eu
http://paedcan.ern-net.eu
http://euracan.ern-net.eu
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Appendix A

Table A1. Clinical and geographical determinants of the 3-year death of sarcoma patients in France
with the GeoClasH variable forced in the multivariable model (source: IGéAS survival cohort,
RRePS–ResOs–NETSARC databases).

Factor Label Events/N Hazard Ratio (95% CI) p-Value

GeoClasH Classification of
municipalities 0.6552

Wealthy Metropolitan
Areas 139/440 1

Precarious Population
Districts 392/1122 1.03 (0.85–1.25)

Residential Outskirts 105/305 1.03 (0.80–1.33)
Agricultural and Industrial

Plains 66/178 1.23 (0.91–1.65)

Rural Margins 35/107 0.94 (0.64–1.36)

Age <0.0001
[0–15[ 19/89 1
[15–18[ 13/42 1.17 (0.57–2.37)
[18–25[ 35/95 1.99 (1.13–3.49)
[25–50[ 121/443 1.68 (1.03–2.76)
[50–70[ 282/795 2.67 (1.65–4.33)
≥70 267/688 4.38 (2.69–7.14)

Sex 0.0656
Male 407/1120 1
Female 330/1032 0.87 (0.74–1.01)

Type of tumor 0.2041
Bone 115/364 1
Soft tissue 494/1490 0.87 (0.48–1.56)
Viscera 128/298 1.25 (0.83–1.87)

Depth 0.7198
Superficial 70/297 1
Superficial and deep 38/135 0.97 (0.64–1.46)
Deep 521/1395 1.13 (0.85–1.52)
Missing 108/325 1.07 (0.67–1.69)

Size of tumor <0.0001
[0–50[ 100/490 1
[50–100[ 217/661 1.49 (1.16–1.92)
≥100 341/802 1.94 (1.51–2.50)
Missing 79/199 1.89 (1.37–2.60)

Grade <0.0001
2 164/637 1
3 491/1215 1.78 (1.48–2.14)
Missing 82/300 1.20 (0.91–1.57)

Internal trunk 0.0752
No 558/1718 1
Yes 179/434 1.54 (0.96–2.48)

Metastatic at diagnosis <0.0001
No 541/1817 1
Yes 196/335 2.98 (2.50–3.56)
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