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ABSTRACT
Background and purpose: Chondrosarcoma is a rare bone malignancy with a poor response to systemic

therapy in advanced stages. European-level epidemiological data remain scarce. This study aimed to char- 2025
acterise patient demographics, treatments and survival using real-world data to inform regulatory deci- Sggzpted 12 February

sions about the feasibility and design of new trials for the systemic treatment of chondrosarcoma.
Patient/material and methods: This cohort study, part of the DARWIN EU® initiative, analysed data from
six healthcare databases in Finland, France, the Netherlands, Spain and the UK. Patients diagnosed with
chondrosarcoma between 2010 and 2022 were identified. Standardised analyses were performed within a
federated network using the Observational Medical Outcomes Partnership (OMOP) Common Data Model.
Results: A total of 2,498 chondrosarcoma patient records were identified, covering at least 2,356 unique
patients. Median age at diagnosis was 52-55 years, with a balanced sex distribution. Surgical treatment
was the most common intervention, recorded in 15.2% to 88.9% of patients, depending on the database.
Fewer than 5% received systemic anticancer therapy, and radiotherapy was reported in fewer than 7%. The
10-year overall survival (OS) ranged from 58% (95% confidence interval [Cl]: 43-78) to 80% (95% Cl: 78-82),
with restricted mean survival between 7.4 and 8.7 years. In the Netherlands, patients with late-stage, met-
astatic or high-grade disease showed significantly poorer outcomes.

Interpretation: This study demonstrates the feasibility of using real-world data across Europe to describe
chondrosarcoma patients. Most had early-stage, low-grade disease amenable to surgery, with limited use
of systemic therapies. Survival was generally favourable, except in advanced disease. Clinical trials remain
difficult due to the rarity of advanced chondrosarcoma and the lack of standards.
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incidence of chondrosarcoma, ranging from 0.27 to 5.4 cases
per million per year [3]. The majority of patients diagnosed with
chondrosarcoma have been reported to be diagnosed with

Introduction

Chondrosarcoma is a relatively rare cancer, but along with oste-

osarcoma, it represents the majority of primary bone malignan-
cies [1]. Conventional chondrosarcoma accounts for
approximately 75% of all chondrosarcoma cases, while dediffer-
entiated and mesenchymal chondrosarcoma represent rare and
highly aggressive variants [2]. Several national epidemiological
studies have specifically examined the population-based

Grade 1 tumours and early-stage disease. In the Netherlands, an
increase in the number of radiological examinations has been
partially attributed to the increased incidence of Grade 1
tumours [4]. Several changes to classification might have
affected the epidemiology of chondrosarcoma. The term ‘atypi-
cal cartilaginous tumours’ was introduced in 2013 [5] and
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initially aligned with chondrosarcoma Grade 1. In the 2020 clas-
sification, it was separated from Grade 1 chondrosarcoma and is
now considered a relatively benign condition [6].

Surgery is the primary treatment for chondrosarcoma with
curative intent. Still, distant metastases can be detected more
than 10 years after the initial treatment [7]. Most late-stage
chondrosarcomas are resistant to standard anticancer therapies,
and treatment options are limited in patients with metastatic or
unresectable tumours [8]. A study based on data from the
National Cancer Database (NCD) in the United States showed
only a slight improvement in the overall survival (OS) of patients
with chondrosarcoma in recent periods (2004-2015) [9].

Chondrosarcoma’s relative rarity and limited number of
studies make it challenging to have a clear picture across Europe
of the characteristics of these patients at the time of diagnosis,
the therapy they receive and their OS [10]. Thus, it is challenging
to plan clinical trials that could focus on drug therapy for
chondrosarcoma. This study aimed to inform these aspects,
which are also important from a regulatory point of view, to
provide context and help understand how new medicines may
add value for chondrosarcoma patients.

Patients/material and methods

This cohort study was conducted within the DARWIN EU® [11,
12] project, which is run by the coordinating centre at Erasmus
University Medical Center in Rotterdam and established by the
European Medicines Agency (EMA) and the European Medicines
Regulatory Network. In this study, we used routinely collected
health data from six nationwide or region-wide databases in five
European countries.

The study population comprised all individuals with a first
diagnosis of chondrosarcoma identified in each database
between January 1, 2010, and December 31, 2022, to allow at
least 1 year of potential follow-up. Participants with a diagnosis
of cancer (any, excluding non-melanoma skin cancer) before the
diagnosis of chondrosarcoma were excluded.

Heterogeneous data sources were selected for this study to
examine diverse populations and healthcare settings. The
following data sources were used: Base de Datos para la
Investigacién Farmacoepidemiolégica en el Ambito Publico
(BIFAP), Spain; Clinical Data Warehouse of Bordeaux University
Hospital (CDWBordeaux), France; Clinical Practice Research
Datalink GOLD (CPRD GOLD), UK; Finnish Care Register for
Health Care (FinOMOP-HILMO), Finland; Hospital District of
Helsinki and Uusimaa (FinOMOP-HUS), Finland; Netherlands
Cancer Registry (NCR), the Netherlands. Our study aimed to
describe chondrosarcoma patients in various data sources and
healthcare settings, including primary healthcare (CPRD GOLD
and BIFAP), secondary and tertiary care (CDWBordeaux and
FinOMOP-HUS), a national hospital registry (FinOMOP-HILMO)
and a national cancer registry (NCR). BIFAP is a database based
on primary and secondary healthcare records from nine of the
17 regions in Spain, covering ~22 million individuals.
CDWBordeaux is the Bordeaux University Hospital database,
which includes records of ~2.2 million individuals. FinOMOP-

HILMO is a nationwide hospital discharge records registry. At
the time of this study, the dataset included records for ~7.3
million individuals. FINOMOP-HUS is a hospital registry dataset
from the Uusimaa region of Finland, with records for 3.5 million
individuals. NCR is a nationwide cancer registry of the
Netherlands, with records of ~2.5 million individuals. Details on
data sources are provided in the Supplementary Material
(Table S1). Data completeness for cancer patients was high in
nationwide registries - FinOMOP-HILMO [13] and NCR [14].
However, it was reported to be lower for some cancer types in
the primary healthcare data source CPRD GOLD [15].

All databases were mapped to the Observational Medical
Outcomes Partnership (OMOP) Common Data Model (CDM).
This enabled the use of standardised analytics and tools across
the DARWIN EU® network, as the structure of the data and the
terminology system were harmonised [16]. The OMOP CDM is
developed and maintained by the Observational Health Data
Sciences and Informatics (OHDSI) initiative [17]. Each data
partner executed the analytical code (created in R) against their
patient-level data and returned a results set, which only
contained aggregated data. No sample size calculation was
performed as this was a descriptive study, and we were
interested in the characteristics of all newly diagnosed
chondrosarcoma patients within the study period.

Descriptive analytics (mean, median, interquartile range
[IQR] and proportions) were used to describe the age and sex of
patients at diagnosis, as well as the treatments, including
medications, surgical procedures and radiotherapy. We further
stratified results from NCR by American Joint Committee on
Cancer/Union for International Cancer Control (AJCC/UICC)
stage and Tumor, Node, Metastasis (TNM) categories, histological
subtypes, grades and tumour site.

The study population (chondrosarcoma patients), variables
used for stratifying results, as well as all medications and
procedures, were defined using standard concepts from the
OMOP standardised vocabularies during the phenotyping
process[11,17,18].To define chondrosarcoma, we used relevant
Systematised Nomenclature of Medicine - Clinical Terms
(SNOMED) and the International Classification of Diseases for
Oncology, 3 Edition (ICD-O-3) terms (Table S2), RxNorm
terminology-based concepts were used to define specific drug
(Table S3) and SNOMED-based concepts were used to determine
surgical and radiological procedures (Table S4). Therapy options
were not collected and thus not assessed in the CPRD GOLD and
BIFAP databases. Medication use was assessed in three time
windows: from diagnosis date to 90 days after diagnosis, 91-365
days after diagnosis and 365 days after diagnosis. Surgical and
radiotherapy procedures were assessed from the date of
diagnosis to 180 days after diagnosis. For the NCR, treatment
and procedures 365 days after diagnosis were not available, and
patients younger 18 were also not included in NCR.

The Kaplan-Meier (KM) method was used to estimate OS,
utilising data on the time at risk of death from any cause. Results
were reported using medians, restricted mean survival time
(RMST) for the 10-year follow-up with standard error (SE) and
survival probabilities at 1, 3,5 and 10 years with 95% confidence
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Table 1. Demographic characteristics of patients with chondrosarcoma from 2010 to 2022.

Demographic characteristics BIFAP CDW Bordeaux CPRD GOLD FinOMOP - HILMO FinOMOP - HUS NCR
N 379 92 54 382 142 1,449
Sex, N (%) Female 204 (54%) 41 (45%) 28 (52%) 179 (47%) 70 (49%) 733 (51%)
Male 175 (46%) 51 (55%) 26 (48%) 203 (53%) 72 (51%) 716 (49%)
Age, Median [Q25-Q75] 53 [42-68] 54 [36-66] 53 [42-66] 55 [40-68] 52 [37-67] 53 [43-64]
Age, Mean (SD) 54.3(16.9) 51.7 (19.4) 51.5(17.6) 54.2 (18.6) 51.5(19.2) 52.9(15.5)
Age, Range 4t092 15t0 92 111092 8t0 93 8t092 18to0 93
Age group (years), N (%) 0to 19 8(2.1%) NA (NA%) NA (NA%) 13 (3.4%) 6 (4.2%) 12 (0.8%)
20to 39 69 (18.2%) 25 (27.2%) 11 (20.4%) 81(21.2%) 36 (25.4%) 281 (19.4%)
40to 59 159 (42.0%) 30 (32.6%) 22 (40.7%) 120 (31.4%) 48 (33.8%) 656 (45.3%)
60 to 79 119 (31.4%) 27 (29.3%) 16 (29.6%) 142 (37.2%) 42 (29.6%) 439 (30.3%)
80+ 24 (6.3%) 19 (10.9%) 5(9.3%) 26 (6.8%) 10 (7.0%) 61 (4.2%)

SD: standard deviation; FInOMOP-HILMO: Finnish Care Register for Health Care; FInOMOP-HUS: Hospital District of Helsinki and Uusimaa Database; NCR: the

Netherlands Cancer Registry.

intervals (Cls). A formal comparison or meta-analysis was not
planned due to data heterogeneity; therefore, results were
presented separately for each data source.

We used the R packages PatientProfiles [19] for the patient-
level characterisation of demographics and description of
treatments, and CohortSurvival [20] to estimate OS.

Results

Chondrosarcoma patients were identified in all six databases:
379 in BIFAP, 92 in CDWBordeaux, 54 in CPRD GOLD, 382 in
FInOMOP-HILMO, 142 in FinOMOP-HUS and 1,449 in NCR.
Attrition of individuals included in the study and its contribution
to the study objectives are presented in Table S5. Demographic
characteristics of patients are presented in Table 1. The median
age of patients with chondrosarcoma ranged between 52 and
55 years in FINOMOP-HILMO and FinOMOP-HUS, respectively.
The proportion of patients aged 60 or older ranged from 44% in
FinOMOP-HILMO to 35% in NCR. Overall, the proportion of men
and women was similar across all databases.

No drug treatment was identified among patients with
chondrosarcoma at CDWBordeaux. Less than 5% of patients had
a record of a prescription for any specific therapy across the
other three databases (NCR, FinOMOP-HUS and FinOMOP-
HILMO), with most records for conventional chemotherapy.
Table 2 describes medication drug groups. Only the following
drugs were identified: Carboplatin (NCR), Cisplatin (NCR and

FinOMOP-HUS), Cyclophosphamide (NCR), Dasatinib (NCR),
Docetaxel (NCR and FinOMOP-HUS), Durvalumab (NCR),
Etoposide (NCR), Gemcitabine (NCR and FinOMOP-HUS),
Irinotecan (NCR), Methotrexate (NCR, FinOMOP-HUS and
FiInOMOP-HILMO), Nivolumab (NCR), Pazopanib (NCR and
FinOMOP-HUS), Regorafenib (FinOMOP-HILMO), Temozolomide
(NCR and FinOMOP-HILMO) and Vincristine (NCR). For most
identified drugs, the number of records was less than 5.

Surgical procedures were identified only in the records of
15.2% of patients in CDWBordeaux, compared with 65.2% in
FinOMOP-HILMO, 53.5% in FinOMOP-HUS and 88.9% in NCR.
FiInOMOP - HILMO, FinOMOP - HUS and NCR radiotherapy
records were also identified, with a maximum of 6.4% of patients
at NCR (Table S6).

Additional information on tumour grade, stage, TNM
categories and the anatomical site was available only in NCR.
Most chondrosarcoma cases were diagnosed as Stage | (54.9%)
and, more specifically, Stage 1A (47.0%), whilst Stage IV was
present only in 3.7% of patients. Nodal metastases (N+) within
180 days after diagnosis were recorded in 1.4% of patients and
distant (M1) in 4.1% of patients (Table 3). Most patients had
tumours of longer bones of the lower (41.3%) and upper limbs
(18.2%), followed by rib, sternum and clavicle tumours (11.3%)
(Table S7). Patients with non-conventional chondrosarcoma (n =
215) had dedifferentiated (n = 94, 44.8%), myxoid (n =71, 33.0%)
or periosteal tumours (n =28, 13.0%), and about 5% (n = 11) had
clear cell or mesenchymal chondrosarcoma.

Table 2. Treatment of patients with chondrosarcoma in different time windows after chondrosarcoma diagnosis.

Period Type of therapy FinOMOP - HILMO FinOMOP - HUS NCR
382 142 1,449

0 to 90 days Conventional chemotherapy <5 <5 6 (0.4%)
Tyrosine kinase inhibitors - - <5

91 to 365 days Conventional chemotherapy 5(1.3%) 6 (4.2%) 12 (0.8%)
Tyrosine kinase inhibitors = = <5

More than 365 days' Conventional chemotherapy 6 (1.6%) 5 (3.5%) -
Programmed cell death protein 1 inhibitors - - -
Tyrosine kinase inhibitors <5 <5 -

FinOMOP-HILMO: Finnish Care Register for Health Care; FiInOMOP-HUS: Hospital District of Helsinki and Uusimaa Database; NCR: the Netherlands Cancer

Registry.
'Not reported for NCR as likely to be incomplete.
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Table 3. Overall 1, 3, 5 and 10-year survival of patients with chondrosarcoma by data source.

Estimates BIFAP CDW Bordeaux CPRD GOLD FinOMOP - HILMO FinOMOP - HUS NCR
Records in the analysis 379 92 54 382 137 1,448
Number events 63 21 9 100 34 243
Restricted mean survival (years) (SE) 8.5(0.5) 7.4 (0.5) 8.1 (0.6) 8.0(0.2) 7.5(0.4) 8.7 (0.1)
1 year survival, % (95% Cl) 94 (91, 96) 92 (87,98) 90 (82, 99) 91 (88, 94) 89 (84, 95) 94 (93, 95)
3 year survival, % (95% Cl) 88(84,91) 78 (68, 89) 85 (76, 96) 83(79,87) 80 (73, 88) 90 (88,91)
5 year survival, % (95% Cl) 84 (80, 88) 68 (57, 82) 82(71,95) 79 (75, 83) 76 (69, 85) 86 (84, 88)
10 year survival, % (95% Cl) 79 (74, 84) 58 (43,78) 73 (55, 95) 68 (63,74) 61 (50, 75) 80 (78, 82)

SE: standard error; Cl: confidence interval; FiInOMOP-HILMO: Finnish Care Register for Health Care; FInOMOP-HUS: Hospital District of Helsinki and Uusimaa

Database; NCR: the Netherlands Cancer Registry.

NR - Median survival was not reached in all databases (more than 50% of patients were still alive by the end of the follow-up).

The median follow-up was 3 years for CPRD GOLD, 4 years
for CDWBordeaux and FinOMOP-HUS, 6 years for BIFAP, 8 years
for FINOMOP-HILMO and 9 years for NCR. Median survival was
not reached in any of the databases (meaning that more than
50% of patients were still alive by the end of the follow-up).
The 10-year survival probability ranged between 58% (95% Cl:
43,78) in CDWBordeaux and 80% (95% Cl: 78, 82) in NCR (Table
3 and Figure 1).

In NCR, survival estimates were consistent with the stage
categories: Stage | patients had a 95% 5-year survival probability,
and Stage IV patients had 15% (Table S7). Similarly, survival
estimates aligned with TNM categories, with the lowest survival
estimates for patients with T4, N+ and M1 tumours (Table S8).
Survival estimates were consistently lower for patients with axial
skeleton tumours than for those with extremity tumours, with
the highest estimates for short and long bones of the upper and

lower limbs, and for face and skull tumours. The 10-year OS
probability was 91% (89, 93) for Grade 1 and only 48% (37, 61)
for Grade 3 (Figure 2, Table S9).

Survival estimates for non-conventional chondrosarcoma
were substantially lower for dedifferentiated and mesenchymal
tumours than for other histological subtypes (Table S9).

Discussion

Chondrosarcoma is a rare condition, and studies describing the
characteristics of patients in large, representative databases are
uncommon. Our study included over 2,000 cases from six data-
bases in five European countries between 2010 and 2022.
Medication use was sporadic across all databases, and OS was
relatively high, except for specific subtypes and late-stage dis-
ease identified in the Dutch cancer registry data.
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Only a few studies have been conducted previously to
describe patients with chondrosarcoma. A Dutch study, which
utilised the NCR data between 1989 and 2013, identified 2,186
chondrosarcoma patients and described patient and tumour
characteristics, as well as their relationship to OS [4]. Our findings
for patients identified between 2010 and 2022 were in line with
the results of the previous study. Even though we excluded
atypical cartilaginous tumours, Grade 1 and Stage |
chondrosarcoma remain the most common diagnosis in the
Netherlands and probably across Europe, given comparable
survival across all databases. Several other studies have
described the patient and tumour characteristics, demographics
and survival of chondrosarcoma patients in the NCD in the
United States, with the latest study covering 5,329
chondrosarcoma patients from 2004 to 2015 [9]. In this study,
metastatic disease was present at diagnosis for 6.2% of patients,
and it was 4.1% in the NCR in our study.

The demographics of chondrosarcoma patients across all
databases were similar, indicating that hospital-based and
primary care data sources provide reliable information on newly
diagnosed cases of chondrosarcoma. The median age ranged
from 53 to 55 years, with an equal proportion of men and
women, consistent with other studies [7, 9].

Whilst information on surgical treatment was available in all
databases that reported treatment for chondrosarcoma,
radiotherapy and, more specifically, drug treatments were rare.
Our study identified around 5% of patients with records of any
drug treatment, aligning with previous studies. The NCD study
identified drug treatment in fewer than 7% of chondrosarcoma
patients [9]. The majority of patients with conventional
chondrosarcoma had early-stage and low-grade disease, which
is also in line with previous studies and may partially explain the
lack of information on drug therapy. In the NCR, the proportion
of distant metastases was below 5%, but metastases were more
common in patients with non-conventional chondrosarcoma.
The wide variation in surgical management (15%-89%) we
observed may reflect differences in populations, but it is also
likely to reflect differences in data capture and granularity. The
lack of standardisation in the description of surgical procedures
calls for additional effort to harmonise the capture of surgical
information.
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Grade 1 (well differentiated)
Grade 2 (moderately differentiated)
Grade 3 (poorly differentiated)

Figure 2. Overall survival of patients with
chondrosarcoma by Grade in NCR.

Regarding the use of cancer medication in chondrosarcoma
patients, the most common agents represented conventional
chemotherapy. Still, some records of immunotherapies and
targeted agents were also identified, including durvalumab,
nivolumab, dasatinib, pazopanib and regorafenib, which were
potentially administered in the context of clinical trials. The use
of most of these drugs has been previously described in
published studies. Pazopanib and dasatinib were previously
reported to be used in Phases 1 and 2 trials in patients [21-23]
with chondrosarcoma. More recently, the use of regorafenib in
patients with metastatic or locally advanced chondrosarcoma
was tested in a Phase 2 randomised trial [24]. Finally,
immunotherapy drugs have also been reported to be used in
patients with chondrosarcoma [23, 25, 26]. The key problem for
most reports of new drug agents in chondrosarcoma is that they
are limited to small case series or trials with limited sample sizes
[23]. Those drug therapies remain limited to off-label use in late-
stage, high-grade and metastatic disease cases. Whilst this is a
problem for most rare diseases, the analysis across multiple data
sources we performed can help evaluate which specific
populations and healthcare settings are suitable for planning
future clinical trials.

OS was relatively high in all the databases and aligned with
previous studies [4, 7, 9, 27, 28]. In the EUROCARE-6 study,
chondrosarcoma survival was highest among all bone sarcomas
in all age groups (5-year relative survival — 73%) [27], including
adolescents and young adults in the EUROCARE-6 study (5-year
relative survival — 87%) [28]. Our analysis revealed similar results.
Subgroup analysis by stage, grade and anatomical site yielded
results comparable to those of previous studies: survival was
worse in patients with late-stage disease, in the presence of
metastases and in those with high-grade disease [29, 30].
However, some variability in terms of survival existed between
databases. Survival estimates were slightly lower in
CDWBordeaux and FinOMOP-HUS, but higher in NCR and BIFAP.
Differences in patients’ages may partially explain the variations
in survival estimates, with older age being one of the factors
associated with poorer survival outcomes.

Additionally, general hospitals (in CDWBordeaux and
FinOMOP-HUS) are more likely to admit more advanced cases
than other healthcare settings, where patients with
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chondrosarcoma can be referred to. However, chondrosarcoma
care is usually concentrated in highly specialised centres, given
the rarity and complexity of the condition. Differences in OS
between databases should be further explored.

Treatment information was available in three databases
capturing hospital-based care but was absent from the primary
healthcare database, indicating that the majority of
chondrosarcoma patients receive systemic treatment in
inpatient settings. We also did not find any records of systemic
therapy use in CDWBordeaux, which could suggest incomplete
recording; however, it may also indicate that the hospital is not
providing care to patients with late-stage chondrosarcoma, a
more plausible explanation. In the Nouvelle-Aquitaine region,
the Institut Bergonié is the Comprehensive Cancer Centre
responsible for treating patients with sarcoma.

This study is one of the first examples of using DARWIN EU®
to deliver real-world evidence on cancer from across Europe.
Although data sources had some limitations, they were still
representative of different healthcare settings and included a
higher number of chondrosarcoma cases than the national
reports. As the network of DARWIN EU® data partners expands,
and the amount of information mapped to OMOP CDM
increases in each source, real-world evidence on cancer is
becoming increasingly representative and granular. Federated
analysis across multiple data sources can help identify
populations and healthcare settings where clinical trials are
feasible.

The study had several limitations. First, it was informed by
routinely collected healthcare data, so data quality issues must
be taken into consideration. In particular, the identification of
chondrosarcoma  patients  varied across  databases.
Chondrosarcoma patient counts may be lower than expected,
particularly for databases that lack patient-level linkage to
secondary care data. Nevertheless, at least one database (NCR)
provided high-quality cancer diagnosis data with a level of
granularity comparable to that used in previously published
studies on chondrosarcoma. At the same time, comparing
results across multiple databases offers important insights for
future oncology research in real-world settings. Although
population-based cancer registries remain a high-quality source
of cancer-specific information, they typically lack patient-level
characteristics, such as comorbidities and medication use, which
are available in other data sources. For example, details on
treatment lines, treatment responses and tumour molecular
characteristics can be found in established institutional cohorts
and dedicated disease registries. Improving data quality and
linkage outside cancer registries would substantially broaden
the scope of real-world oncology research.

Second, Finnish databases were analysed independently, but
an overlap between FinOMOP-HUS and FinOMOP-HILMO is
likely. FINOMOP-HILMO is a national hospital discharge registry
with high completeness for cancer patients [13]. FinOMOP-HUS,
representing a university hospital with a comprehensive cancer
centre, also contributes to FinOMOP-HILMO. Whilst patients
identified in FINOMOP-HUS may partially overlap with those in
FinOMOP-HILMO, we deliberately analysed both data sources

because differences in data granularity and patient mix were
expected between them.

Third, excluding patients with prior malignancies in our study
was motivated by the aim of replicating the exclusion criteria
used in clinical trials. It is preferable to avoid these exclusion
criteriainareal-world data study to obtain a more comprehensive
picture of real-world characteristics and outcomes in patients
with chondrosarcoma. Additional attention may also be given
to radiation-induced tumours that follow treatment for prior
malignancies [31].

Fourth, the phenotyping process for describing surgical
procedures and radiotherapy in chondrosarcoma was
suboptimal, unlike systematic therapy that can be described at
the ingredient level. The selection of concepts describing
surgical procedures was based on all available procedures
across databases and should be refined for future studies to
specific procedures.

We also did not include patients registered in 2023 or later, so
several agents introduced in recent years could not be identified
[32,33].

Importantly, this work identifies key gaps in data collection
and reporting that are crucial for future studies of
chondrosarcoma and, more broadly, cancer, including
incomplete staging, insufficient treatment information and
missing biomarker data. These gaps should be addressed in
future DARWIN EU® studies and other federated oncology
research efforts.

A clear understanding of the scope and content of data
captured from different sources is essential to strengthen real-
world evidence generation, particularly for chondrosarcoma,
where clinical trial designs and availability remain challenges.

Conclusion

Different real-world data sources can be successfully utilised to
study the outcomes and characteristics of rare cancer patients in
the DARWIN EU®. Our study described the characteristics of
patients with chondrosarcoma and their survival across several
European countries, contributing to the overall evidence on this
rare disease in the European population. Overall, treatment with
medicines remains extremely rare in chondrosarcoma, explained
by the fact that most patients have early-stage and low-grade
disease that is amenable to curative surgical treatment. OS of
chondrosarcoma patients remains relatively high, except for
non-conventional chondrosarcoma and patients with high-
grade and metastatic disease. Clinical trials of new drugs for
chondrosarcoma remain a challenge, especially in the absence
of standard treatment and a small overall number of patients
with advanced disease.
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