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Summary
Background Although stereotactic body radiotherapy (SBRT) was progressively adopted in clinical practice in Belgium,
a reimbursement request in 2011 was not granted because of remaining clinical and economic uncertainty.
A coverage with evidence development (CED) program on SBRT started in 2013, with the aim to assess clinical and
technical patterns-of-care in Belgium and monitor survival per indication, in view of supporting inclusion in the
reimbursement system.

Methods The Belgian National Institute for Health and Disability Insurance (NIHDI) initiated this prospective
observational registry. Participating departments, using SBRT in clinical practice, signed the ‘NIHDI convention’.
Eligible patients had a primary tumour (PT) or oligometastatic disease (OMD). Patient, tumour, and treatment
characteristics were collected through an online module of the Belgian Cancer Registry, prerequisite for financing.
Five-year overall survival (5YOS) and 30- and 90-days mortality were primary outcomes, derived from vital status
information.

Findings Between 10/2013 and 12/2019, 20 of the 24 accredited radiotherapy departments participated, 6 were
academic. Registered cases per department ranged from 21 to 867. Of 5675 registrations analysed, the majority had
good performance status and limited number of lesions. Enrolment of PTs remained stable over time, OMDs almost
doubled. Peripheral lung lesions dominated in PTs as in OMDs. Other metastases were (para)spinal, ‘non-standard’
and hepatic. Thirty- and 90-days mortalities remained below 0.5% [95% CI 0.3%–0.8%] respectively 2.1% [95% CI
1.6%–2.7%]. 5YOS varied by indication, primary prostate patients performing best (85%, 95% CI [76%, 96%]),
those with liver metastases worst (19%, 95% CI [15%, 24%]). Better OS was observed in academic departments,
department size did not significantly impact survival. OMD survival was better in 2018–19.

Interpretation CED can be used to define patterns-of-care and real-life outcome of innovative radiotherapy. As the
observed survival for different indications was in line with outcome in emerging literature, SBRT was included in
the Belgian reimbursement system as of January 2020.

Funding NIHDI financed participating departments per registered case.
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Research in context

Evidence before this study
Stereotactic body radiotherapy (SBRT) was broadly introduced
in the clinic as of 2010, be it with considerable uncertainty
regarding its clinical benefit: there were only few large-scale
prospective, and no randomized controlled trials. In 2011, a
demand to integrate SBRT in the Belgian reimbursement
system was not granted, lacking clinical, technical and cost
data pertaining to the Belgian context.
Recognising the low regulatory barriers for introducing new
medical devices and techniques and awaiting further clinical
validation of SBRT, the Belgian Health Care Knowledge Centre
(KCE) and the National Institute for Health and Disability
Insurance (NIHDI) proposed to introduce promising new
radiotherapy techniques such as SBRT using coverage with
evidence development (CED), based on robust cost
calculations and documenting patterns-of-care and outcome
in a prospective registry.
A cost-calculation study performed in 10 radiation oncology
departments defined the financing of SBRT in the CED
program. Clinical indications were identified in collaboration
between the College for Physicians of Radiation Oncology
Centres and different governmental stakeholders, amongst
which KCE and NIHDI, based on a literature search for peer
reviewed papers published up to 31/12/2010 in PubMed,
using radiotherapy OR radiation therapy AND stereotactic OR
SBRT OR SRT OR Cyberknife as terms. In addition, other
national evaluation programs for SBRT (in France by the
‘Haute Autorité de Santé’ and in the UK by NICE) were
reviewed, as were ongoing clinical trials and technical
information on radiotherapy devices. The report of the NHS
National Radiotherapy Implementation Group was found to
be the most comprehensive overview on SBRT available and

was used to guide the development of the CED program.
More detailed information can be found in KCE Report 198.

Added value of this study
The SBRT CED project included all Belgian radiotherapy
departments performing SBRT between 10/2013 and 12/
2019. It captured real-world data on patient, tumour and
treatment characteristics of both primary tumours and
metastases, at a national level. Long-term survival data were
obtained by linking patient cases with their vital status over
time. With close to 6000 cases, this is–to our knowledge–the
largest prospective data collection on SBRT at a national level.

Implications of all the available evidence
More prospective clinical evidence on SBRT is slowly
emerging, with randomized phase II-III studies showing
benefit. Also, a Commissioning through Evaluation scheme,
using a similar prospective registry-based approach, supported
the reimbursement of SBRT for metachronous
oligometastatic disease in the UK. Our project adds to the
current knowledge of the real-world use and outcome of
SBRT.
In terms of methodology, a European project evaluated the
available experience of CED programs for medical
technologies and provided recommendations on how to use
CED to aid decision-making and reimbursement of new
medical devices. Our project demonstrated that CED can
indeed be deployed at a national level to evaluate innovative
(radiotherapy) devices and techniques, and that it can be used
to support reimbursement and policymaking. Besides overall
survival, future initiatives should focus on how to collect more
granular outcome data and resource use and costs, at
population level.
Introduction
Radiotherapy is one of the main pillars of cancer care,
along with surgery and systemic treatments.1 Whereas
reimbursement supporting the introduction of new
cancer drugs in clinical practice typically ensues from
evidence obtained in prospective clinical trials, this is
less straightforward in non-systemic cancer treatments.
Specifically in the field of radiation oncology, the
breadth of innovations is considerable, ranging from
new positioning devices over novel treatment
indications, innovative techniques, and combinations
with novel oncology drugs, up to the adoption of
advanced treatment machines. Technologies and tech-
niques often evolve over time and come with a strong
operator-dependency, leading to learning curves and
introducing uncertainty about the optimal timing to
appraise the innovation. In addition to the associated
costs for personnel training and quality assurance, the
implementation of new radiotherapy interventions often
requires sizable upfront investments in equipment and
software, while the improved outcome, in terms of
decreased side effects and better local control, survival
or quality of life, may only become apparent years after
their introduction.2

These characteristics render economic evaluation
and health technology assessment challenging, and may
delay access of patients to potentially beneficial in-
terventions due to the absence of cost and effectiveness
data, typically required by policymakers to grant reim-
bursement. This calls for a different and more blended
approach to evidence generation, going beyond the
mere reliance on randomised controlled trials (RCTs),
www.thelancet.com Vol 44 September, 2024
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also including assessments in real-life clinical practice.
Which however implies the availability of and access to
the intervention.3 A potential solution to this catch 22 is
so-called ‘coverage with evidence development’ (CED), a
form of performance-based risk-sharing arrangement.
In this approach, reimbursement of a new intervention
is temporary and conditional on further data being
collected to reduce uncertainties about its clinical or
cost-effectiveness.4,5 CED for medical devices has been
evaluated in the EU funded COMED project, demon-
strating that its use across Europe remains limited and
highly variable.6–8

Stereotactic radiotherapy is an advanced external
beam radiotherapy technique, using focused radiation
beams to accurately target a well-defined tumour loca-
tion and delivering large doses in only a few fractions.
Originally developed for cerebral lesions in analogy with
stereotactic brain surgery, it has rapidly been adopted to
treat extra-cranial indications, such as liver metastases
and early-stage, peripherally located non-small-cell lung
cancer (ES-NSCLC). Interestingly, in the latter, real-
world data provided evidence of clinical benefit for
patients, unfit for or refusing surgery, well before
randomised controlled trials were completed.9,10 More
recently, stereotactic body radiotherapy (SBRT) has
gained momentum in the radical treatment of oligo-
metastatic disease (OMD).11 Here too, the clinical
benefit remains difficult to prove in a randomised
setting, due to the large diversity in presentation:
different primary tumours with distinct prognosis,
different numbers, sizes and locations of the metastatic
lesions, different types and timing of the OMD, result-
ing in different combinations with systemic therapy.12,13

In 2011, the Belgian radiation oncology community
submitted a request to the National Institute for Health
and Disability Insurance (NIHDI) to include SBRT into
the radiotherapy reimbursement system. This demand
was not granted because of the remaining uncertainty
regarding the clinical benefit, in the absence of rando-
mised evidence. Moreover, there were no data about the
effectiveness and the cost of SBRT in Belgium, hence
there was no view on the possible cost-effectiveness or
budgetary impact of introducing this innovative radia-
tion therapy in the Belgian healthcare system. What
followed was a multistakeholder dialogue, in which the
Belgian Health Care Knowledge Centre (KCE) sug-
gested to set up a CED program, as a close collaboration
between the NIHDI, the Belgian Cancer Registry (BCR)
and the radiation oncology professionals, under the
auspices of the College for Physicians of Radiation
Oncology Centres (“the College”). The aim was to gain
insight in the practice patterns of SBRT in Belgium, and
to evaluate the survival of the patients selected for this
treatment. Prior to its initiation, the level of the provi-
sional financing was defined through a time-driven
activity-based costing (TD-ABC) project, computing the
real-life cost of radiotherapy, amongst which SBRT, in
www.thelancet.com Vol 44 September, 2024
Belgium.14,15 Subsequently, the inclusion criteria and the
data capture, monitoring, and evaluation procedures of
this CED project, starting in 2013 and aimed to run over
a period of 4 years, were defined.

We report the practical development of the project
with the patient, tumour, and treatment characteristics
of the SBRT cases included throughout the entire period
of the CED program, which was extended twice, ending
December 31st of 2019. We also show the overall sur-
vival observed, by clinical indication and determinants
of the participating radiation oncology departments. We
finally examine this CED project in the light of the actual
knowledge on CED for medical devices.
Methods
Study design and data sources
The indications for SBRT to be included in the
prospective registration were defined in accordance with
a clinical evidence review, performed by the NHS
National Radiotherapy Implementation Group.16 SBRT
was allowed for primary tumours (PTs) as well as for
metastatic lesions. For the latter, the patient had to
comply with a then accepted definition of OMD, that is,
having a maximum of 3 active metastatic lesions,
including brain metastases. No recommendations were
made regarding the timing in the disease history or the
status of the primary lesion. WHO/ECOG performance
status ≤2 was requested for some indications, while no
restrictions were made for others, in line with the NHS
report.

Indications for which at the time ample literature
evidence existed were referred to as ‘standard
indications’ (i.e., peripherally located ES-NSCLC and
liver, lung and paraspinal metastases), while all others,
where clinical evidence was still deemed insufficient,
were only accepted in the project under the condition
that the patient was also enrolled in a clinical trial and
referred to as ‘non-standard indications’. Detailed
description of the in- and exclusion criteria, per indica-
tion and based on the NHS report, can be found in the
table in the web Appendix, pg. 1. Cases not complying
the project conditions were excluded from the analysis.

All patient, tumour, and treatment characteristics to
be collected to qualify for provisional reimbursement
were defined in agreement between the NIHDI, BCR
and radiation oncology experts. Data capture was per-
formed in an online registration module, governed by
the BCR (web Appendix, pg. 4). After data reception,
the BCR performed quality control and enrolling
departments were contacted in case of missing or
erroneous information.

For participation in the CED program, individual
radiotherapy departments had to sign a contract (so-
called ‘convention’) with the NIHDI. Only SBRT was
included in the project, as intracerebral stereotactic
irradiation (also of brain metastases) was already
3
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covered in the reimbursement system. Each radiotherapy
plan had to be registered separately. Per patient and per
year (defined as 12 running months, starting from the
date of the first treatment fraction), a maximum of 3
radiotherapy treatment plans were accepted for registra-
tion and provisional reimbursement.

Outcomes
The study aimed to evaluate SBRT patterns-of-care in
Belgium over time, with focus on patient, tumour, and
treatment characteristics. Survival, defined by 5-year
overall survival (5YOS) and 30- and 90-day mortality,
was the primary outcome. Exploratory analysis of the
impact of department type and size was undertaken.

Planned interim analyses were performed by the
BCR and communicated to the NIHDI and the College
in January 2016, 2017, and 2018. All included patient,
tumour, and treatment characteristics, while 30- and
90-day mortality was first reported in 2018. The final
report, including 5YOS per indication, was issued in
October 2018 to support the renewed demand for
including SBRT in the reimbursement system. Until
this became effective, data collection was extended until
December 31st, 2019.

Statistical analysis
For the entire data set presented, statistical analysis was
performed with the statistical software package
R version 4.2.2. A p-value <0.05 was considered statis-
tically significant. Different statistical tests were used
depending on the type of variables: for continuous var-
iables: Mann–Whitney U; for categorical variables:
Pearson’s Chi-Squared; for counting variables: Poisson
test. Sub-analyses were performed based on department
type (academic vs non-academic) and size (0–50 regis-
trations, 51–200 registrations, 201–500 registrations and
more than 500 registrations) and evolution over time
(2013–2015, 2016–2017, 2018–2019).

Kaplan–Meier curves were created to visualize
survival probabilities from start of SBRT unto the date
of analysis, April 1st, 2023. Vital status information
was obtained from the Belgian Crossroads Bank for
Social Security and linked using the National Social
Security Identification Number. Patients that were still
alive at analysis were censored at this date. Patients
lost to follow-up were censored at the date of last
information on vital status. Differences between the
survival curves of the different indications were eval-
uated with the log-rank test taking pairwise compari-
sons into account with Bonferroni correction (using
the pairwise_survdiff function in the R package
survminer). Pairwise differences in survival between
the levels of department type, department size, and
incidence period corrected for indication were based
on Cox regression models, using Tukey correction for
multiple testing (averaged over indication using the R
package emmeans).
Ethical considerations
This study was performed within the legal framework of
the BCR. Based on the Coordinated Law of May 10th,
2015 (art. 138), BCR has a legal task to collect data on
cancer and subject them to quality control before pro-
cessing, analysing, and reporting them. In this regard,
informed consent and additional approval by the ethics
committee was not needed.

Role of the funding source
The NIHDI financed participating departments per
treatment plan (3948€, 2013 value), based on the real-life
costs calculated in the TD-ABC program,14,15 and
charged per activities performed, conform the present
radiotherapy reimbursement system. In the NIHDI
convention, an additional fee (100€ res. 1000€,
depending upon the indication) was foreseen per
registration, to support data collection. The NIHDI
participated in the design of the project, was informed
about its progress, but did not intervene in the data
collection, analysis, or interpretation. The NIHDI
agreed with the final report and publication.
Results
The total project ran between 1/9/2013 until 31/12/
2019. Analyses were performed as planned, but the data
collection and provisional reimbursement was extended
until formal inclusion of SBRT in the Belgian radio-
therapy reimbursement, which became effective on
January 1st, 2020.

In total, 20 (83%) of the 24 accredited radiotherapy
departments participated in the convention, represent-
ing all departments offering SBRT in that period.
Depending on the actual year, between 3 and 18
departments registered cases. Six (30%) departments
were academic, the others were non-academic. Six (30%)
departments included a total of 0–50 cases, 5 (25%)
51–200, 5 (25%) 201–500 and 4 (20%) departments had
more than 500 registrations over the entire period.

A total of 6296 SBRT cases were registered, of which
621 did not correspond with the project conditions and
were therefore excluded from the analysis (figure in web
Appendix, pg. 12). The remaining 5675 registrations
were retained for analysis, almost equally divided be-
tween PTs (N = 2885: 50.8%) and metastases (N = 2790;
49.2%). The vast majority of the PTs were peripherally-
located ES-NSCLC (N = 2801; 97.1%), followed by
prostate cancer (N = 49; 1.7%) and (para)spinal tumours
(N = 16; 0.6%), while the other primaries (centrally
located ES-NSCLC, kidney, pancreatic, head and neck or
hepatic cancer) only accounted for 2–6 cases, repre-
senting 0.1–0.2% of all PTs. For the metastases, again
lung lesions dominated (N = 1484, 53.2%), followed by
(para)spinal metastases (N = 537; 19.2%), non-standard
OMD (N = 442; 15.8) and hepatic metastases (N = 327,
11.7%).
www.thelancet.com Vol 44 September, 2024
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Table 1 provides an overview of the main patient and
tumour characteristics, for PTs vs metastases, divided
over three consecutive time periods (2013–15; 2016–17
and 2018–19). While the number of included PT cases
remained rather stable over time, there was a doubling
in uptake of SBRT for OMD between the first and the
last time period. About two thirds of the cases were in
men; patients in the metastatic group were younger
than those with PTs, yet with increasing age over time.
Over 80% of the cases had an excellent patient perfor-
mance status, with more missing values in OMD.
Although as expected the average number of lesions
treated per patient was higher in metastases than in
PTs, it remained limited to about 1.25, with no increase
over time.

Fig. 1 shows the evolution of the 6 most frequent
indications per time period, in terms of number of cases
registered and number of departments participating. Of
interest is that the number of lung lesions treated, PTs
as well as metastases, increases in parallel to the num-
ber of departments treating these cases. In contrast, the
number of other indications, especially paraspinal and
non-standard OMDs, also increase considerably over
time, but remain clustered in a few departments. This is
Primary tumours

Total 2013–20

Registrations 2885 921

Patient characteristics

Age (years): median (IQR) 72 (66–79) 73 (66–

Sex: male/female (%) 66/34 69/31

WHO performance: 0/1/unknown (%) 45/45/1 45/46/0

Tumour characteristics

Number of lesions treated per patient:
average (ranged)

1.08 (1–3) 1.04 (1–

Lesion size (mm): median (IQR) 19 (13–26) 20 (15–

Treatment characteristics

Total dose (Gy): median (IQR) 54 (48–60) 55 (48–

Number of fractions: median (IQR) 4 (4–5) 4 (4–5)

Treatment duration (days): median (IQR) 10 (7–13) 10 (8–1

Treatment preparation

Imaging modalities: CT-scan/PET-CT/MRI (%)e 62/34/1 58/39/1

Personalized immobilization (% yes) 79 84

Identification of tumor motion (% yes) 98 97

Image fusion for target delineation (% yes) 68 64

Treatment delivery

Technique: 3D-CRT/IMRT/IMRT rot (%)e 17/8/54 27/12/4

IGRT: CBCT/stereoscopic X-rays/combination (%)e 70/1/5 67/2/6

Markers (% yes) 8 9

Tumor motion compensation (% yes) 60 54

Patients were allocated to the period based on the start date of the radiotherapy cours
PET: positron emission tomography; MRI: magnetic resonance imaging; 3D-CRT: 3-dime
guided radiotherapy; CBCT: cone beam computed tomography. aSignificantly different
dRange of number of registrations per patient. e3 most common categories.

Table 1: Patient, tumour and treatment characteristics, primary tumours vs

www.thelancet.com Vol 44 September, 2024
also observed in Fig. 2: SBRT for prostate PT and non-
standard OMD is only performed in a minority of
departments, whereas all treat lung lesions. The
departments only treating lung lesions are among those
with the lowest number of SBRT cases registered.

Table 1 provides an overview of treatment charac-
teristics, in terms of dose-fractionation and major
technical aspects scored, differentiating between PTs
and metastases, in the various time periods. On average,
metastases were treated at lower total doses and number
of fractions than PTs, further decreasing over time. In
treatment preparation, personalised immobilisation and
identification of tumour motion are more frequently
applied in PTs than in OMDs, whereas the inverse holds
for the use of MRI and image fusion. Rotational IMRT
is the dominant treatment delivery technique, especially
in metastases and in the most recent time period.
Conebeam CT-scan is the most frequently used image-
guidance modality, markers are hardly utilised. In line
with the observations on motion management in treat-
ment preparation, tumour motion compensation is less
often used for metastases than for PTs.

Thirty- and 90-days mortality were 0.5% [95% CI
0.3%–0.8%] res. 2.1% [95% CI 1.6%–2.7%] for all
Metastatic lesions

15 2016–2017 2018–2019 Total 2013–2015 2016–2017 2018–2019

838 1126 2790 660 806 1324

79) 72 (66–79) 72 (66–79) 68 (61–75)a 66 (59–74) 68 (62–75)b 69 (62–75)b

67/33 63/37 63/37a 60/40 63/37 63/37

48/40/1 44/47/1 43/38/16a 48/37/12 45/35/16 39/41/17

2) 1.06 (1–2) 1.07 (1–3) 1.26 (1–5)a 1.20 (1–3) 1.20 (1–3) 1.23 (1–4)

28) 18 (13–25)b 18 (13–25.5)b 19 (12–29) 17 (11–25) 20 (13–30)b 19 (12–30)b

60) 55 (48–60) 54 (48–60) 48 (30–54)a 50 (40–55) 48 (30–50)b 35 (30–50)b,c

4 (3–5) 4 (3–5) 4 (3–5)a 5 (3–8) 4 (3–5)b 3 (3–5)b,c

3) 10 (8–13) 9 (7–12)b,c 8 (6–12)a 10 (7–15) 9 (6–12.75)b 7 (5–10)b,c

61/34/2 66/31/1 56/25/16a 60/27/11 56/24/17 54/25/17

85 69b,c 63a 72 73 52b,c

97 99b,c 69a 84 74b 57b,c

66 73b,c 74a 70 76b 76b

0 16/9/51 9/5/68 14/4/66a 28/7/42 19/3/58 4/3/84

65/1/8 76/0/1b,c 73/1/6 58/2/8 62/0/11b 87/0/2b,c

9 7 12a 23 14b 6b,c

63b 62b 48a 62 55b 37b,c

e. Abbreviations: IQR: interquartile range; WHO: World Health Organisation; Gy: Gray; CT: computed tomography;
nsional conformal radiotherapy; IMRT: intensity modulated radiotherapy; IMRT rot: rotational IMRT; IGRT: image-
from total primary tumor. bSignificantly different from 2013 to 2015. cSignificantly different from 2016 to 2017.

metastatic lesions, each for different time periods.

5
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Fig. 1: Evolution of the numbers of registrations and centres (N) registering cases, for the most frequent indications, by predefined time
period.
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peripheral ES-NSCLC cases and 0.5% [95% CI 0.3%–

0.9%] res. 1.9% [95% CI 1.4%–2.4%] for all metastatic
patients. Fig. 3 and supplementary table (in web
Appendix, pg. 13) show the OS of the 6 most frequent
clinical indications. Thirty-nine patients were excluded
from this analysis because no information about their
vital status was available at date of final analysis. All
indications show highly statistically significant differ-
ences in OS, except for peripheral ES-NSCLC and lung
metastases, of which survival curves almost completely
overlap up to 5 years (5YOS: 36% (95% CI [34%, 38%])
and 39% (95% CI [36%, 41%]); p = 1), and for non-
standard metastases (5YOS: 60% (95% CI [54%,
65%]), where only a trend is observed compared to
Fig. 2: Registered cases per radiation oncology department, overall a
SBRT cases, overall and for selected indications, in all participating radiatio
2013–2019. The departments are numbered by their start of participation
a specific indication for each radiation oncology department. Red indicat
(para)spinal metastases (5YOS: 52% (95% CI [47%,
56%]); p = 0.059) and to primary prostate (5YOS: 85%
(95% CI [76%, 96%]); p = 0.078). Primary prostate pa-
tients treated with SBRT overall perform best, those
with liver metastases worst (5YOS: 19% (95% CI [15%,
24%])).

Fig. 4a–c present the OS curves of patients with PTs
and metastases, analysed per type of radiation oncology
department, number of cases registered throughout the
project and time period (all corrected for type of indi-
cation). For PTs, there is a significant difference in OS
between academic and non-academic departments
(5YOS: 38% (95% CI [35%, 41%]) res. 35% (95% CI
[33%, 38%]); p = 0.033). In the second time period,
nd per type of indication. Note: The figure shows the numbers of
n oncology departments in Belgium, for the entire registration period
in the CED project. The colour scale gives an indication about the % of
es a high %, blue indicates a low%.

www.thelancet.com Vol 44 September, 2024
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Fig. 3: Overall survival of the 6 most frequent clinical indications. Note: the p-values are for pairwise comparison with Bonferroni correction.

Articles
patients’ survival was significantly better than in the first
period (5YOS: 41% (95% CI [38%, 44%]) res. 33% (95%
CI [30%, 37%]); p = 0.036). For metastatic lesions, OS is
also statistically significantly better in academic
compared to non-academic departments (5YOS: 43%
(95% CI [41%, 46%]) res. 41% (95% CI [38%, 44%]);
p = 0.003). There is a trend towards better OS with
increasing numbers of metastatic cases treated (5YOS of
www.thelancet.com Vol 44 September, 2024
33% (95% CI [28%, 39%]), 39% (95% CI [36%, 43%])
res. 46% (95% CI [43%, 49%]) for departments treating
51–200, 201–500 and >500 cases res.), yet only reaching
statistical significance between departments treating
51–200 cases and >500 cases. Finally, a statistically
significant improvement in OS is observed for OMD
patients treated in 2018–19, compared to the earlier
time periods (5YOS: 50% (95% CI [46%, 53%]) res. 37%
7
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Fig. 4: a–c: Overall survival for primary tumours and metastatic lesions, per department type (a), department size (b) and over time (c).
Note: the p-values are for pairwise comparison, corrected for indication, based on Cox regression models.
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(95% CI [34%, 40%]); p = 0.019 and 38% (95% CI [34%,
42%]); p = 0.043).

Discussion
In 2013, the Belgian NIHDI launched a provisional
reimbursement project to offer patients early access to
SBRT, while prospectively gaining insight into clinical
and technical practice patterns in Belgium and collect-
ing survival data of patients selected for treatment with
this innovative radiotherapy technique.

The project demonstrated a rapid uptake of SBRT
across all academic and most non-academic Belgian ra-
diation oncology departments. Especially SBRT for me-
tastases increased considerably over time, in line with the
rapidly accumulating literature evidence.17 Lung lesions
—primary as well as metastases—were the most
frequently treated sites, followed by paraspinal metasta-
ses. All were considered standard indications. In contrast,
non-standard indications, that had to be included in a
clinical trial, remained clustered in a few centres, be it
with considerable variation in uptake: SBRT for primary
prostate cancer remained stable, while the number of
non-standard OMDs (very often lymph nodes and non-
paraspinal bone metastases), increased significantly over
time. The latter can be the consequence of centres
participating in OMD trials initiated in Belgium, such as
the STORM and CHEERS trials.18,19 As typically observed
in other real-life SBRT cohorts, the performance status
was good and the average number of lesions treated per
patient low, even in case of OMD, indicating a careful
patient selection.20–24 Dose-fractionation and technical
characteristics were variable, in line with the variability in
indications and treated sites, and reflecting evolving
practice. For example, that the total dose delivered in
OMDs decreased over time may be reflecting the higher
uptake of SBRT in non-standard OMDs, often in prostate
cancer patients, while the uptake of rotational IMRT
increased as its technical implementation in departments
evolved.

Most importantly, 30- and 90-days mortalities were
reassuring, and the OS compared favourably with the
then available evidence in the literature. As a matter of
fact, for peripheral ES-NSCLC, a 2YOS of 70% was
observed, compared to slightly above sixty percent in the
retrospective analysis on 582 stage 1 NSCLC patients
treated in 13 centres from the German Society for
Radiation Oncology20 and 68% in the randomised phase
II trial from the Scandinavian SBRT study group, where
49 patients were treated with SBRT in 9 centres.25 The
only randomised phase III trial evaluating this indica-
tion, published in 2019, reported a 2YOS of 77% in 66
patients treated with SBRT, in 14 departments across
Australia and New-Zealand.10 The 2YOS for all OMD
cases in our cohort was 72% (95% CI [69%, 72%]),
compared to 79% in the prospective UK registry on 1422
patients with predominantly metachronous extracranial
OMD, treated in 17 institutions.23 Favourable survival
www.thelancet.com Vol 44 September, 2024
data were the major argument supporting the negotia-
tions towards formal inclusion of SBRT in the reim-
bursement system. In addition, there was a careful
patient selection, with about half of the cases being
ES-NSCLC, a broadly accepted evidence-based indica-
tion, and the other half OMD patients, with less strong
evidence-base but with good overall performance status
and limited number of active lesions. Lastly, some
general trends in technical aspects, such as the use of
motion management and IGRT, were in line with what
could be expected based on the actual standards. Both
patient and technical aspects were reassuring for the
policymakers.

This is the largest CED program performed for
radiotherapy so far, collecting both clinical and technical
data, with prolonged follow-up data, demonstrating that
such an approach is feasible at a national level. One of
the strengths and dominant success factor of this project
was the close collaboration between the NIHDI, the
participating radiation oncology departments and BCR.
The latter provided the technical application for data
capture and storage, assured rigorous data cleaning and
quality, performed the analyses, and provided linkage of
the registered cases with the Belgian Crossroads Bank
for Social Security, to obtain long-term survival infor-
mation of the included patients. This role of the BCR fits
perfectly in the ambition of European cancer registries
to develop their portfolio beyond the mere collection of
cancer incidence data, and become a central player in
the regional or national data collection of population-
based data, making these actionable to support health
policy and decision-making.26,27

The broad participation of radiation oncology
departments across Belgium was another asset in
obtaining a nationwide oversight of SBRT practice. In
contrast to other real-life cohorts where academic cen-
tres often dominate,20,23 the Belgian CED collected data
from all departments providing SBRT in the timeframe
of the program. Under the auspices of the College, the
radiation oncology community was regularly updated on
the evolution of the program, and the data collected.

The resulting very large nation-wide dataset allowed
additional analyses to be performed, evaluating changes
over time, not only in terms of practice, but also in
terms of outcome. Survival indeed seemed to improve
with time in the metastatic subset of patients. Moreover,
the possible impact of department type and size
(in terms of SBRT cases registered) on patients’ survival
could be assessed. Based on the analyses, accounting for
the population mixes treated in the departments, aca-
demic departments seem to obtain better OS, especially
so for OMD patients. Conversely, for department size,
there is only a trend towards worse OS of PT’s in the
smallest centres, and for improved OS in OMDs as the
number of cases treated increases. PTs are dominated
by the large population of peripheral ES-NSCLC, which
is a quite standardised indication, often the first to be
9
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implemented when introducing SBRT, hence with
learning curves that have already been overcome. This
concurs with the excellent results observed in the
dosimetry audit program for lung SBRT in Belgium.28

The inverse holds for SBRT for metastatic lesions, a
more recent and heterogeneous indication, where the
population mixes treated vary considerably by depart-
ment (Fig. 2). Still, even considering this, academic
centres seem to perform better. Further analyses will be
necessary to evaluate if time- and department-based
variations still hold true for metastases of different pri-
maries or in different organ sites, and whether patient
characteristics or treatment-related factors are con-
founding these results. But the data are at least gener-
ating the hypothesis that more expertise may translate
into better outcome. Of course, outcome in oncology
patients is multifactorial, hence expertise may not only
relate to the SBRT delivered, but also pertain to patient
selection, for instance, or the other treatments all or not
delivered in conjunction with SBRT.

The use of CED in radiotherapy, as in other technical
disciplines, remains scarce. The other large CED pro-
gram in radiotherapy, aiming to obtain reimbursement
for SBRT in oligoprogressive extracranial OMD, was
performed in England, the UK. The 1422 cases were
included in 17 predominantly academic radiation
oncology departments. While no technical aspects were
reported, clinical data capture was performed over time
and more detailed, including besides OS—obtained
through linkage with mortality data from the UK Office
for National Statistics—also data on local control,
toxicity and QoL, more alike the methodology of a
clinical trial.23 In general, CED programs are categorised
under performance-based risk-sharing arrangements, in
which the performance of a product, device or inter-
vention is tracked in a defined patient population over a
specified period of time, to gain insight into their real-
world clinical and economic performance.4 The EU
Horizon 2020 COMED project aimed to optimise the
knowledge of and research on the evaluation and
diffusion of medical devices.6 In this context, it analysed
the challenges and current status of CEDs for medical
devices in Europe, based on systematic literature review
and interviews with stakeholders. The work culminated
into a set of proposals for a good conduct of CEDs in
medical devices, optimally aligning the actual practice in
Europe with the economic theory behind CED
schemes.7,8,29 Across seven evaluated European coun-
tries, it was found that only one of the recommendations
(i.e., that the outcomes measured should be final and
relevant, attributable to the device) was mainly followed.
The other recommendations were only partially
followed, or not at all. While SBRT is a technique that
can be delivered with different types of radiotherapy
devices, the structure presented by Drummond et al.
provides a useful framework to evaluate this Belgian
CED program (Table 2). Although the desirability to
launch this project was not based on any formal
assessment—except for a real-world cost calculation
defining the financing level—its design and monitoring
process was thoroughly discussed amongst stake-
holders, resulting in clearly defined responsibilities, and
planned interim assessments and reporting. While it
started well before the publication of the COMED rec-
ommendations, the Belgian CED project implicitly
adhered to many of the described principles and led to
the inclusion of SBRT in the Belgian radiotherapy
reimbursement system.

Of course, prospective registry-based studies as the
one presented should not be seen as an alternative, but
rather as an addition to randomised controlled trials, in
which comparative evidence is generated in a setting of
clinical equipoise. Hence, emerging evidence from
clinical trials is expected to further tailor the conclusions
drawn upon this CED program.

The CED project by itself also had some limitations.
Although inclusion criteria were defined, they were
deliberately kept pragmatic, based on the NHS review
available at the time of project development. Patient-
and disease-related data elements were as much as
possible aligned to ongoing data collection of the cancer
registry as to allow all radiotherapy departments, also
those without clinical trial expertise, to easily submit
data with the available staff. An attempt was made to
distinguish SBRT used for synchronous vs oligoprog-
ressive OMD. However, the definition of OMD was still
ill-defined at the time of initiation of the CED, rendering
the attempt obsolete. Finally, only data on lesions treated
within the convention were captured: 65 res. 17 patients
had 1 res. 2 additional active lesions not treated with
SBRT within the convention, which may have been
treated radically with surgery, ablation, radiosurgery or
more protracted radiotherapy schedules.

Postulating that survival is the most final clinical
outcome for patient and society, overruling surrogate
endpoints such as local control, only survival data were
considered by linking the patients’ National Social Se-
curity Identification Number to their vital status in the
Crossroads Bank for Social Security.6 This again was a
pragmatic approach allowing data collection to be
restricted to the moment of registration. This however
also translated into the lack of information on subse-
quent treatments, toxicity or QoL. In addition, OS was
not corrected for the patient characteristics. It is thus not
possible to ensure that observed differences in outcome
may not in part be caused by differences in patient
variables such as WHO or age.

When designing the project, it was anticipated that
treatment characteristics and technical factors may be
very important for clinical outcome. These elements
were thus captured at a rather granular level. Yet, the
analyses showed large variations in practice and equip-
ment, often building upon the historical investments
made by the departments, but evolving over time, as
www.thelancet.com Vol 44 September, 2024
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Recommendations (Drummond8) Current practice in
Europe (Drummond)

CED SBRT in
Belgium
(this project)

Comments CED SBRT in Belgium (this project)

Assessing the desirability of CED schemes

Determine the need for a scheme based on an HTA including an
economic evaluation.

Partially followed Not followed HTA was not performed.

Use VOI and ROA approaches to inform on the desirability,
prioritization, and design of schemes.

Not followed Not followed VOI and ROA were not performed.

Compare the costs and consequences of CED schemes with other,
alternative policy options.

Not followed Not followed The CED program was the only proposal made, no comparison
with possible other options.

Only use CED when uncertainty can be reduced through further
data collection.

Not followed Mainly followed Data on outcome, cost, cost-effectiveness and budget impact
were lacking in Belgium; the aim of the CED was to generate part
of this evidence.

Design of a scheme

The type of CED (e.g., OIR and OWR), and the study design (e.g.,
experimental vs observational) should be informed by explicit
assessments on appropriateness, costs, and consequences of each
option.

Not followed Not followed No explicit assessment took place.

The outcomes measured in a CED should be final, relevant
outcomes attributable to the device.

Mainly followed Mainly followed OS and early mortality were deemed the most important
outcome measures to be evaluated for the use of SBRT.

The length of the scheme should be primarily driven by the
evidence requirements.

Partially followed Mainly followed A time frame of 5 years was set forward, to allow monitoring the
uptake over time and generate OS data. Start was slower than
expected, and the program was extended for 2 years to bridge the
gap towards implementation of reimbursement.

Monitoring mechanisms, as well as stopping rules, should exist to
ensure that schemes are proceeding as planned.

Partially followed Partially
followed

There was a strict monitoring scheme by the NIHDI and the BCR,
but no stopping rules.

The criteria to inform policy actions at the outset of the scheme
should be pre-specified at the beginning of the scheme.

Not followed Partially
followed

The criteria were that the observed outcome and practice should
conform to the available evidence, but without formal targets
defined.

Implementing CED schemes

Clearly identify the key responsibilities of various parties in
providing funding, developing the study protocol, collecting and
analysing data. Make the details of the scheme (e.g., uncertainties
to be resolved, study design) publicly available.

Partially followed Mainly followed There was a clear definition of the responsibilities of the different
stakeholders, with an upfront defined information scheme.

Anticipate possible adjustments of CED schemes, to deal with
similar products entering the market, or product modifications

Not followed Not followed This was not anticipated, but in the context of the intervention
concerned improbable.

Evaluating schemes

Assess whether the scheme achieved its aims. Not followed/Not determined Mainly followed Interim and final evaluations were made.

Make appropriate decisions on reimbursement, coverage or price
of the device based on the results of the scheme

Partially followed/Not
determined

Mainly followed Reimbursement for SBRT was included into the reimbursement
system as of January 2020.

Abbreviations: CED: coverage with evidence development; SBRT: stereotactic body radiotherapy; HTA: health technology assessment; VOI: value of information; ROA: real-options analysis; OIR: only in
research; OWR: only with research; OS: overall survival; NIHDI: National Institute of Health and Disability Insurance; BCR: Belgian Cancer Registry.

Table 2: Evaluation of the Belgian coverage with evidence development program for stereotactic body radiotherapy in Belgium, based on recommendations of the European
COMED project.

Articles
new equipment was purchased, and indications evolved.
It was therefore difficult to draw firm conclusions,
beyond the observation of general trends, like the almost
universal use of a form of motion identification strategy
for lung lesions. The quality of the SBRT, and of the
different steps in the treatment process, were not
monitored within the frame of the CED project, as
comprehensive clinical and dosimetric audits were
performed through the College on a regular basis.28,30

Conclusion
This Belgian SBRT project demonstrated that CED for
radiotherapy interventions is feasible at a national level.
The overall data collected are reassuring, highlighting a
careful patient selection for SBRT in the real-world
www.thelancet.com Vol 44 September, 2024
setting, OS comparable to published evidence and var-
iable technical aspects, reflecting historical investment
for and implementation of SBRT. More granular ana-
lyses of specific indications are ongoing, while data from
other prospective, international cohorts and randomised
clinical trials, are accumulating—and needed—to
further refine our knowledge on which patients favour
most from SBRT.18,31–34

The well-defined structure and collaboration
amongst different stakeholders were key elements for
success. This Belgian SBRT project also showed that
linking case-specific data, collected by healthcare pro-
fessionals at registration, with population-based infor-
mation on vital status, can be used to inform policy. Not
only did the long-term OS information support the
11
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decision to introduce SBRT in the reimbursement
system, but it also shed light on department-specific
characteristics possibly impacting patient outcome.

Although a cost calculation was part of the prepara-
tory phase of this project, and an exploratory budget
impact analysis was performed,14,15,35 future CED pro-
grams should not only focus on outcome -, but also
invest in the prospective collection of resource use and
cost data to fully appreciate the value of the new inter-
vention compared to the available standard.

Meanwhile, this Belgian project illustrated that the
theoretical merits of a CED program can be translated
into practice, thus paving the way for a broader use of
this methodology to support access to and reimburse-
ment of emerging radiotherapy innovations, that cannot
easily be addressed in randomised clinical trials.3,8 The
same holds for other medical technologies and devices,
especially when the dissemination process is prone to
learning effects, both confounding clinical outcomes
and impacting costs.
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