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Statement of compliance 

This study will be conducted in compliance with this clinical study protocol, the current International 

Conference on Harmonization and the guidelines for Good Clinical Practices (ICH-GCP), the principles 

of the Declaration of Helsinki (version 2002) and any applicable regulatory requirements. Enrolment 

at any clinical study site may not begin prior to that site receiving approval from the ethics committee 

of record for the protocol and all materials provided to potential subjects. 

Any amendments to the protocol or changes to the consent document will be approved before 

implementation of that amendment. Reconsent of previously enrolled subjects may be necessary 

depending on the nature of the amendment. 

The Principal Investigator will ensure that changes to the study plan as defined by this protocol will not 

be made without prior agreement from the Sponsor and documented approval from the ethics 

committee of record, unless such a change is necessary to eliminate an immediate hazard to the study 

subjects. 

All personnel involved in the conduct of this study have completed Human Subjects Protection and 

GCP Training as outlined by their governing institution. 

 

Confidentiality Statement 

This document and its contents are the property of and confidential to ZAS vzw. Any unauthorized 

copying or use of this document is prohibited. 

 

  



 

 

 HERMES/CTO23032GZA – Protocol v3.0 07-OCT-2024 3/70 

Clinical Trials Oncology 

Ref.Nr.: P.01-S.23 

Versie: 6.0 

  

 Maatschappelijke zetel: Ziekenhuis aan de Stroom vzw - Kempenstraat 100 – 2030 Antwerpen - www.zas.be - BTW BE 0862.382.656 

 

Sponsor’s approval 

Protocol title: Phase III randomized trial for high-risk asymptomatic or minimally symptomatic bone 

metastases: Early radiotherapy versus observation (HERMES trial) 

Version number and date: v3.0 07-OCT-2024 

 

The design of this study as outlined by this protocol has been reviewed and approved by the Sponsor’s 

responsible personnel as indicated below. 

 

Sponsor Representative: 

Signature:  Date:  

Name: Willeke Dijkhoffz 

CEO Ziekenhuis aan de Stroom 

Kempenstraat 100, 2030 
Antwerp 
Phone: +32(0)34433990 
www.zas.be 

 

  

Study responsible physician:  

Signature:  Date:  

Name:    

 

Charlotte Billiet (10 okt. 2024 17:32 GMT+2)
Charlotte Billiet 10-okt.-2024

Charlotte Billiet

Hendrika (Willeke) Dijkhoffz (10 okt. 2024 22:46 EDT) 10-okt.-2024

http://www.zas.be/
https://gzazkh.eu1.echosign.com/verifier?tx=CBJCHBCAABAAHdTnHjy4CcrIAmDZ1QFXnHIG5gcepDVD
https://gzazkh.eu1.echosign.com/verifier?tx=CBJCHBCAABAAHdTnHjy4CcrIAmDZ1QFXnHIG5gcepDVD


 

 

 HERMES/CTO23032GZA – Protocol v3.0 07-OCT-2024 4/70 

Clinical Trials Oncology 

Ref.Nr.: P.01-S.23 

Versie: 6.0 

  

 Maatschappelijke zetel: Ziekenhuis aan de Stroom vzw - Kempenstraat 100 – 2030 Antwerpen - www.zas.be - BTW BE 0862.382.656 

 

Investigator agreement 

Protocol title: Phase III randomized trial for high-risk asymptomatic or minimally symptomatic Bone metastases: 

Early RAdiotherapy Versus Observation (HERMES trial) 

Version number and date: v3.0 07-OCT-2024 

 

I have read the protocol, appendices, and accessory materials related to HERMES and agree to the 

following: 

 To conduct this study as described by the protocol and any accessory materials 

 To protect the rights, safety, and welfare of the subjects under my care 

 To provide oversight to all personnel to whom study activities have been delegated 

 To conduct the study in accordance with all applicable local and national regulations, the 

requirements of the ethics committee of record for my clinical site, and Good Clinical Practices as 

outlined by ICH E6(R2) 

 To obtain approval for the protocol and all written materials provided to subjects prior to initiating 

the study at my site 

 To obtain informed consent – and updated consent in the event of new information or 

amendments – from all subjects enrolled at my study site prior to initiating any study specific 

procedures or administering investigational products to those subjects 

 To maintain records of each subject’s participation and all data required by the protocol 

 

 

Signature:  Date:  

Name:    
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Amendments 

Protocol version Issue date 

Original protocol 18-MAR-2024 

Amendment 1 25-SEP-2024 

Amendment 2 07-OCT-2024 

Amendment 1 (25-SEP-2024)  

The purpose of this amendment is:  

 To implement changes to the original protocol based on feedback from experts of the ethical 

committees.  

The key changes are summarized in the table below: 

Section number and name Description of change and brief rationale 

Confidentiality statement 

Sponsor’s approval 

Study synopsis 

Administrative structure 

8.2.3. Investigator reporting of an (S)AE to the 

sponsor 

 

Description: 

Throughout the protocol, all information 

regarding GasthuisZusters Antwerpen vzw (GZA 

vzw) was replaced by information regarding 

Ziekenhuis Aan de Stroom vzw (ZAS vzw). 

 

Brief rationale: 

When the initial submission of the documents 

to the ethical committee occurred, the sponsor 

of the HERMES study was GZA vzw. From 01-

AUG-2024 on, GZA has merged with ZNA to ZAS 

vzw (Ziekenhuis Aan de Stroom), resulting in 

ZAS acting as sponsor of the HERMES study.  

Study synopsis 

Schedule of events (footnote a of Table 1) 

Section 1. Background & Rationale 

Section 2. Study objectives and endpoints 

(Table 2) 

Section 3.1 General scheme of study design 

 

Description + brief rationale 

The following sentence was added to section 1 

“Background and Rationale” (page 19) to clarify 

that preventive radiotherapy is already being 

applied based on experience/”expert opinion” 

in case of asymptomatic/minimally 

symptomatic high-risk bone metastases: 

“Currently, preventive radiotherapy for high-

risk asymptomatic of minimally symptomatic 
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Section 5. Study intervention:  

5.1. Description 

5.2. Allocation to treatment groups and blinding 

Section 6.1.2. Treatment planning and 

treatment period 

Section 7.2. Efficacy evaluations 

Section 9.3. Statistical methods for analysing 

primary and secondary outcomes 

 

 

bone metastases occurs by physician’s choice 

and experience as phase 3 scientific evidence is 

missing.” 

In section 5.1, the following underlined words 

were removed: : “Upfront preventive RT that is 

not considered part of standard of care is not 

allowed.” as preventive radiotherapy is already 

being applied based on experience/”expert 

opinion” in case of asymptomatic/minimally 

symptomatic high-risk bone metastases. 

In Figure 1 “standard of care” was replaced by 

“systemic therapy / observation”. 

In the entire protocol, both study arms are now 

referred to as follows: 

Arm A = Observational arm = Systemic 

therapy/observation 

Arm B = Upfront RT arm = Upfront RT plus 

systemic therapy/observation 

Section 9.4. Interim analyses Description 

The following underlined words were added: 

“After 2 years, a blinded interim analysis is 

planned to estimate the event rate by our 

statistical expert team.”. 

Brief rationale 

These words were added to clarify who will 

perform the blinded interim analysis (i.e. our 

statistical expert team). 

 

Amendment 2 (07-OCT-2024)  

The purpose of this amendment is:  

 To specify that only (S)AE related to the bone metastatic disease or related to radiotherapy 

(only applicable for patients in arm B) must be reported in the eCRF. 

 To add that “impending pathologic fracture for which prophylactic stabilization is 

recommended, characterized by Mirels score of ≥9 [Mirels et al]” is also an exclusion criterion. 

 To correct that the Karnofsky performance score must be determined at screening and during 

follow-up visits instead of the ECOG value. 
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 To clarify that the posterior elements of the spine consist of the pedicles, laminae, facets 

(articular processes), transverse processes, and the spinous process. 

 To clarify that all SSE’s need to be recorded in both study arms i.e. SSEs related to any bone 

metastasis (exception: SSE’s in bone metastases that were already treated with surgery or RT 

before study participation). 

 To specify that patients in the upfront RT arm developing new minimally symptomatic or 

asymptomatic high-risk bone metastases during study participation are strongly advised to 

further be treated with preventive RT. 

 To resolve inconsistencies with the eCRF 

The key changes are summarized in the table below: 

Section number and name Description of change and brief rationale 

Study synopsis 

Section 4.2 Subject inclusion criteria 

Description 

In the study synopsis (Key inclusion and 

exclusion criteria) and in section 4.2 (Subject 

inclusion criteria), the following sentence was 

added to the high-risk definition: “The posterior 

elements of the spine consist of the pedicles, 

laminae, facets (articular processes), transverse 

processes, and the spinous process.”. 

Brief rationale 

As a definition of “high-risk” is “disease in 

vertebrae of the junctional spine (C1-2, C7- T1, 

T12-L1, L5-S1) and/or disease with posterior 

element involvement or epidural extension 

(Bilsky epidural compression score 1a-3)”, a 

sentence was added to clarify which parts the 

posterior elements of the spine consists of. 

Protocol synopsis 

Subject exclusion criteria 

Description 

The following underlined words were added to 

the fourth exclusion criterion: “Bone lesion 

complicated with a pathological fracture or 

impending pathologic fracture for which 

prophylactic stabilization is recommended, 

characterized by Mirels score of ≥9 [Mirels et al] 

(see appendix 8)” 

Moreover, appendix 8 “Mirels score” was 

added to this protocol. 
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Brief rationale 

“impending pathologic fracture for which 

prophylactic stabilization is recommended, 

characterized by Mirels score of ≥9” is an 

exclusion criterion for participation in the 

HERMES study. As this was not yet mentioned 

in this study protocol, it was added with this 

amendment. 

Study synopsis 

Section 2. Study objectives and endpoints 

Schedule of events (footnote j) 

Section 6.1.1. Screening period 

Section 9.3. Statistical methods for analysing 

primary and secondary outcomes 

Section 7.1. Screening evaluations and 

measurements 

Section 8.1.4. Causal relationship of an AE/SAE 

to the intervention 

Section 8.2.2. Period for collecting AE and SAE 

information 

Appendix 8 

Description 

The following sentence was added to the study 

synopsis (study objectives and endpoints), to 

section 2 “Study objectives and endpoints” and 

to section 9.3 “Statistical methods for analysing 

primary and secondary outcomes”: “Only 

adverse events that are related to the bone 

metastatic disease or related to the 

radiotherapy (only for patients in arm B) will be 

reported in the eCRF.” 

The following words were added to footnote j 

of the schedule of events: “Note that only (S)AE 

related to the bone metastatic disease or 

related to radiotherapy (only applicable for arm 

B) must be reported in the eCRF”. 

In section 6.1.1. “Screening period” the 

following underlined words were added: 

“Reporting of adverse events that are related to 

the bone metastatic disease or related to the 

radiotherapy (only for patient in arm B) as 

measured with NCI-CTCAE v5.0 (see appendix 

4)” 

A new sub-section was added to section 7.1 

“Screening evaluations and measurements”, 

more specifically a sub-section entitled “7.1.9. 

Assessment of (serious) adverse events ((S)AE) 

during screening”. 

 

The following text was added to the section 

8.1.4. “Causal relationship of an AE/SAE to the 
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intervention”: “Furthermore, the investigator 

will assess the relationship between the bone 

metastatic disease and each occurrence of each 

AE/SAE. Only AE/SAE that are related to the 

bone metastatic disease or related to 

radiotherapy (only applicable for patients in 

arm B) will be reported using the National 

Cancer Institute Common Terminology Criteria 

for Adverse Events (NCI-CTCAE) v5.0 (see 

appendix 4).” Moreover, it was corrected that 

the relationship of each AE/SAE to the study 

intervention should be characterized using one 

of the following: related to RT, related to bone 

metastatic disease or unrelated, instead of just 

related and unrelated. This was also adapted in 

Table 3. The unrelated (S)AE do not have to be 

reported in the eCRF. 

The following underlined words are added to 

section 8.2.2: “all (S)AEs that are related to the 

bone metastatic disease or related to 

radiotherapy (only applicable for patients in 

arm B) will be documented in both study arms.” 

  

Brief rationale 

Only (serious) adverse events that are relevant 

for the study need to be reported in the context 

of the study. Hence only (S)AE’s that are related 

to the bone metastatic disease or related to 

radiotherapy (only applicable for patients in 

arm B) need to be documented in the context 

of the study. This should avoid documentation 

of a long list of irrelevant symptoms, 

unnecessarily generating additional workload. 

Furthermore, section 7.1.9. was created to 

clarify that the assessment of (S)AE is also part 

of the screening. 

Study synopsis 

Section 9.3. Statistical methods for analysing 

primary and secondary outcomes 

Description 

The underlined words were added to the 

primary objective and endpoint in the study 
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Section 2. Study objectives and endpoints 

Section 7.2. Efficacy evaluations 

Schedule of events (footnote j) 

synopsis: “To assess whether early preventive 

radiation of the high-risk asymptomatic or 

minimally symptomatic bone metastases in 

patients with metastatic cancer can decrease the 

number of symptomatic skeletal related events 

(SSEs) by measuring the time to an SSE in any 

bone metastasis or death due to any cause.” 

Similarly, the underlined words were added to 

the following sentence in section 9.3. “Statistical 

methods for analyzing primary and secondary 

outcomes”: “The primary endpoint is time until 

the occurrence of SSE in any bone metastasis or 

death from the date of randomization whichever 

occurs first.” Moreover, the underlined words 

were added to the primary endpoint in section 2 

Study objectives and endpoints: “Time to a 

symptomatic skeletal related event (SSE) in any 

bone metastasis or death due to any cause.” 

The following paragraph was added to section 

7.2. Efficacy evalutions: “All SSE’s will be 

recorded in both study arms. Patiens in the 

upfront RT arm may develop an SSE in a bone 

metastasis that was not previously included in 

the study, which also needs to be registered. 

An exception are SSE’s in bone metastases that 

were already treated with surgery or RT before 

study participation.” 

 

In footnote j of the schedule of events, the 

following underlined words were added: “Note 

that only (S)AE related to the bone metastatic 

disease or related to radiotherapy (only 

applicable for arm B) must be reported in the 

eCRF and that all SSE need to be registered in 

both study arms, including an SSE in a bone 

metastasis that was not previously included in 

the study (only applicable for arm B). An 

exception are SSE’s in bone metastases that 

were already treated with surgery or RT before 

study participation.” 
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Brief rationale: 

These additions should clarify that ALL SSE need 

to be registered and that the primary endpoint 

is the time to an SSE IN ANY BONE METASTASIS 

or death due to any cause. It is for example 

possible an SSE occurs on another bone location 

than the ones enrolled in the study. Such an SSE 

also needs to be registered and counts for the 

primary endpoint. 

Schedule of events (footnote l) 

Section 7.2. Efficacy Evaluations 

Description: 

The following sentence was included as a 

footnote (l) in the schedule of events and was 

added to section 7.2. Efficacy Evaluations: 

“Patients in the upfront RT arm developing new 

minimally symptomatic or asymptomatic high-

risk bone metastases during study participation 

are strongly advised to further be treated with 

preventive RT. Details concerning the 

characteristics of these new high-risk 

metastases as well as details regarding the 

preventive RT must be captured in the eCRF.” 

 

Brief rationale 

These additions should clarify that patients in 

the upfront RT arm developing new minimally 

symptomatic or asymptomatic high-risk bone 

metastases during study participation are 

strongly advised to further be treated with 

preventive RT and that details must be captured 

in the eCRF. 

Section 6.1.1. Screening Period 

Section 6.1.3. Follow-up Period 

Section 7.1.4. Karnofsky Performance Score 

(KPS) 

Section 7.3. Safety evaluation 

Schedule of events 

Appendix 5 

Description: 

The ECOG performance status was replaced by 

the Karnofsky Performance Score at Screening 

and during the follow-up visits. 

 

Brief rationale 

ECOG Performance Status and Karnofsky 

Performance Score (KPS) both “measure” the 

patient’s functional status/level of functioning. 
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As determination of the KPS is necessary for 

determining the NRF score, it was decided to 

determine the KPS instead of the ECOG value at 

screening and during the follow-up visits in 

order to standardize the protocol to avoid 

confusion. 

Section 7.1. Screening evaluations and 

measurements 

Section 5.3. Treatment compliance and 

adherence 

Schedule of events (footnotes j and h) 

 

Description 

In section 7.1, date of diagnosis of metastatic 

disease and the number of metastases at the 

time of the screening visit were added as a part 

of medical history. Moreover, it was corrected 

that the characteristics of the high-risk bone 

metastasis(es) include the total number of bone 

metastases, the location of the high-risk bone 

metastases (high-risk definition) and the 

number of metastases enrolled. 

In section 5.3 “Radiation technique used” and 

“fractions and dose that were originally 

planned” (in case of early termination of RT) 

were added as RT parameters to be collected 

and captured in the eCRF. 

The following was added to section 5.3: 

“Furthermore, at the end of the treatment 

period it will be documented in the eCRF 

whether the patient received observation or 

systemic therapy. In case systemic therapy was 

used, the following information will be 

recorded: 

- Name of systemic therapy  

- Start date systemic therapy 

- Whether systemic therapy was 

interrupted for RT (and if applicable the 

duration of the interruption)” 

The following sentence was added to footnote I 

of the schedule of events: “More specifically, 

the hospital admission date and date of 

discharge will be recorded as well as whether 

the hospitalization is related to an SSE (if yes, it 

should be specified to which SSE).” 
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The following was added to footnote h of the 

schedule of events and to section 6.2.: “These 

assessments must be documented in the eCRF. 

Furthermore, the type of SSE (e.g. symptomatic 

pathological fracture,…) needs to be registered. 

In case of fracture or compression, the location 

and planned treatment must also be 

documented. In case of RT or surgery, the 

location and reason must be registered. ” 

Brief rationale 

These corrections/additions were made to 

make the information in the protocol consistent 

with the information that will be documented in 

the eCRF. 

Section 7.1. Screening evaluations and 

measurements 

Description 

It was removed that the location of metastases 

on other locations than bone need to be 

registered in the eCRF. 

 

Brief rationale 

This information will not be registered in the 

eCRF. 
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Study synopsis 

 

Protocol title: Phase III randomized trial for high-risk asymptomatic or 
minimally symptomatic bone metastases: Early radiotherapy 
versus observation  

Acronym: HERMES 

Protocol number: CTO23032GZA 

Sponsor: Ziekenhuis aan de Stroom vzw 
Kempenstraat 100, 2030 Antwerp, Belgium 
+32 (0)3 443 37 59 

Study responsible physician: Dr. Charlotte Billiet 
Iridium Netwerk  
Department of Radiation Oncology  
Oosterveldlaan 22  
2610 Wilrijk 

Phase: III 

Study design: Multicenter randomized phase III trial 

Medical condition or disease under 
investigation: 

High-risk asymptomatic or minimally symptomatic bone 
metastases 

Intervention: Early, upfront radiation therapy for asymptomatic or minimally 
symptomatic bone metastases. 

Number of subjects: 120 

Length of participation: 2 years 

Key inclusion and exclusion criteria: Inclusion criteria 
- Histologically confirmed solid tumor malignancy (with 

polymetastastic spread (more than 3 metastases)) 

- High-risk bone metastasis(es) that is (are) 

asymptomatic or minimally symptomatic: 

 Asymptomatic or minimally symptomatic is defined 

as follows:  

o Numeric Pain Rating Scale (NRS) score ≤2  

 High-risk is defined as follows: 

o Bulky site of disease in bone (diameter ≥ 2 cm) 
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o Disease involving the hip (acetabulum, femoral 

head, femoral neck), shoulder (acromion, 

glenoid, humeral head), or sacroiliac joints 

o Disease in long bones with cortical involvement 

of >1/3 in proportion to the diameter of the 

bone (humerus, radius, ulna, clavicle, femur, 

tibia, fibula, metacarpals, phalanges)  

o Disease in vertebrae of the junctional spine (C1-

2, C7- T1, T12-L1, L5-S1) and/or disease with 

posterior element involvement or epidural 

extension (Bilsky epidural compression score 

1a-3) [Bilsky et al]. The posterior elements of 

the spine consist of the pedicles, laminae, 

facets (articular processes), transverse 

processes, and the spinous process. 

- Number of Risk Factors (NRF) prognostic score 0-2 (see 

section 5.1) 

- Age ≥ 18 years 

- Ability to provide informed consent (either by the 

patient or by a legally authorized representative) 

- A female participant is eligible to participate if she is not 

pregnant and one of the following conditions applies:  

Is not a woman of child bearing potential or  

A woman of child bearing potential must have a 

negative serum pregnancy test at screening (see 

Section 7.1.7) and must use a very effective method of 

birth control  

Exclusion criteria 
- Previous RT to the target treatment site(s)  

- NRF prognostic score 3 (see section 5.1) 

- Serious medical co-morbidities that preclude RT 

- Bone lesion complicated with a pathological fracture or 

impending pathologic fracture for which prophylactic 

stabilization is recommended, characterized by Mirels 

score of ≥9 [Mirels et al] (see appendix 8) 

- Spinal metastasis with SINS score >13 requiring upfront 

neurosurgical stabilization [Fourney et al]. 

- More than 5 high-risk asymptomatic or minimally 

symptomatic metastatic bone locations   

Study objectives and endpoints: Primary objective and endpoint:  
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To assess whether early preventive radiation of the high-risk 

asymptomatic or minimally symptomatic bone metastases in 

patients with metastatic cancer can decrease the number of 

symptomatic skeletal related events (SSEs) by measuring the 

time to an SSE in any bone metastasis or death due to any cause. 

SSEs are defined as:  

- symptomatic pathological fracture 

- spinal cord compression leading to neurological deficit or pain 

- Indication for palliative radiotherapy (for bone pain, cord 

compression or (impending) fracture) 

- Indication for orthopedic surgery (for bone pain, cord compression 

or (impending) fracture) 

 
Secondary objective and endpoint: 

 To evaluate the need for hospitalization by comparing the 

number of hospitalizations related to the high-risk bone 

metastase(s) between systemic therapy/observation (arm A 

/ observational arm) and upfront RT (arm B / upfront RT 

arm) from time of study randomization to date of death of 

any cause or last follow-up visit (24m after randomization 

date) or early end of participation in the study due to other 

reasons. 

 To assess overall survival from time of study randomization 

to date of death of any cause or last follow-up visit (24m 

after randomization date) 

 To evaluate quality of life using the EORTC QLQ-C15-PAL 

questionnaire (see appendix 2) and the EuroQol Group EQ-

5D-5L questionnaire (see appendix 3) 

 To evaluate acute (if related to RT for patients in arm B ≤ 90 
days after the last RT dose) and late (if related to RT  for 
patients in arm B > 90 days after the last RT dose) toxicity 
by assessing adverse events  in both study arms from the 
time of ICF signing to last follow-up visit (24m after 
randomization date), death of any cause or early end of 
participation in the study due to other reasons using the 
National Cancer Institute Common Terminology Criteria for 
Adverse Events (NCI-CTCAE) v5.0 (see appendix 4). Only 
adverse events that are related to the bone metastatic 
disease or related to the radiotherapy (only for patients in 
arm B) will be reported in the eCRF. 

 

Study duration: 48 months 
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Schedule of events 

Table 1 Assessments during screening, treatment and follow upi 

 Screening Enrollment Treatment perioda,h,l Follow-up periodh,l 

Scheduling Within 3 
weeks prior to 
randomization 

  Within 21 days 
after 

randomization 
date 

 1 monthg after 
randomization date 

3 months, 6 months, 12 months, 
18 months and 24 months after 

randomization date 

Window     +/- 1 week +/- 3 weeks 

Required investigations:       

Informed Consentb x       

Review Inclusion/Exclusion Criteria   x       

Demographicsc  x       

Medical History x      

Prior medicationsd x      

Karnofsky performance score x    x x 



 

 

 HERMES/CTO23032GZA – Protocol v3.0 07-OCT-2024 23/70 

Clinical Trials Oncology 

Ref.Nr.: P.01-S.23 

Versie: 6.0 

  

 Maatschappelijke zetel: Ziekenhuis aan de Stroom vzw - Kempenstraat 100 – 2030 Antwerpen - www.zas.be - BTW BE 0862.382.656 

 

 Screening Enrollment Treatment perioda,h,l Follow-up periodh,l 

Scheduling Within 3 
weeks prior to 
randomization 

  Within 21 days 
after 

randomization 
date 

 1 monthg after 
randomization date 

3 months, 6 months, 12 months, 
18 months and 24 months after 

randomization date 

Window     +/- 1 week +/- 3 weeks 

Required investigations:       

High-risk metastase(s) characteristics x       

Pain score per lesion (NRS scale) x      

QLQ-C15-PAL questionnaire e x    x x 

EQ-5D-5L questionnairee x    x x 

Pregnancy test in case of 
premenopausal female patients 

x      

Randomization  x     

Adverse events assessments (NCI-
CTCAE)j 

 x    x x 

Concomitant medications f 
 

   x x 

CT simulation and RT planning   x    

RT delivery    x   
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 Screening Enrollment Treatment perioda,h,l Follow-up periodh,l 

Scheduling Within 3 
weeks prior to 
randomization 

  Within 21 days 
after 

randomization 
date 

 1 monthg after 
randomization date 

3 months, 6 months, 12 months, 
18 months and 24 months after 

randomization date 

Window     +/- 1 week +/- 3 weeks 

Required investigations:       

Survival datak     x x 

 

a. Only patients in upfront RT arm B will undergo CT simulation and RT delivery. All patients in the study receive systemic therapy / observation. The received treatment will be 

documented in the eCRF. 

b. Informed consent (from the patient or his/hers legally authorized representative [LAR]) must be documented before any study specific procedure, including procedures for screening, 

is undertaken. 

c. Gender, year of birth and age will be recorded as part of the screening procedures. 

d. Anticancer therapy, bone-modifying agents and pain medications (including corticoid therapy) within 7 days before screening visit will be recorded at screening. The dates of 

administration, method of administration, dosage, and reason for use will be included. 

e. Health related quality of life parameters will be reported by subjects using the EORTC QLQ-C15-PAL and EQ-5D-5L questionnaires  

f. All pain -and anticancer medications (including corticoid therapy) and bone-modifying agents used during the study will be recorded. The dates of administration, method of 

administration, dosage, and reason for use will be included.  

g. A month can be 28, 29, 30 or 31 days, depending on the month. 

h. Occurrence of an SSE during the study should be reported to the study team immediately. In case an SSE occurs, the assessments that should take place during the next follow-up visit, 

should be completed at that time point, preferentially within one week. These assessments must be documented in the eCRF. Furthermore, the type of SSE (e.g. symptomatic 

pathological fracture,…) needs to be registered. In case of fracture or compression, the location and planned treatment must also be documented. In case of RT or surgery, the location 

and reason must be registered. Afterwards, only survival data will be recorded on the date of the planned FU visits until 24m after the randomization date as well as possible occurrence 

of another SSE within 24m after the randomization date. 
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i. During the study (from time of study randomization to date of death of any cause or last follow-up visit (24m after randomization date) or early end of participation in the study due 

to other reasons), hospitalizations related to the high-risk bone metastase(s) should be documented in the eCRF. More specifically, the hospital admission date and date of discharge 

will be recorded as well as whether the hospitalization is related to an SSE (if yes, it should be specified to which SSE). 

j. For each SAE, it should be evaluated whether it concerns an SSE. If it concerns an SSE, the SAE should be documented as such in the eCRF and the necessary actions should be taken 

(see footnote h).  In case hospitalization occurs, it should be evaluated whether the hospitalization is related to the high-risk metastase(s) and this information should be documented 

in the eCRF. Note that only (S)AE related to the bone metastatic disease or related to radiotherapy (only applicable for arm B) must be reported in the eCRF and that all SSE need to be 

registered in both study arms, including an SSE in a bone metastasis that was not previously included in the study (only applicable for arm B). An exception are SSE’s in bone metastases 

that were already treated with surgery or RT before study participation. 

k. In case of discontinuation of a subject’s participation without withdrawal of consent, only survival data will be collected at the remaining follow-up timepoints (i.e. 1m, 3m, 6m, 12m, 

18m and 24m after randomization date) and the occurrence of an SSE will be registered in the eCRF if it occurs within 24m after the randomization date.  

l. Patients in the upfront RT arm developing new minimally symptomatic or asymptomatic high-risk bone metastases during study participation are strongly advised to further be treated 

with preventive RT. Details concerning the characteristics of these new high-risk metastases as well as details regarding the preventive RT must be captured in the eCRF. 
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Administrative structure 

Study responsible physician: Dr. Charlotte Billiet 
Iridium Netwerk  
Department of Radiation Oncology  
Oosterveldlaan 22  
2610 Wilrijk 

Project managers: Clinical Trials Office (CTO), Oncologisch Centrum ZAS  
Phone: +32(0)34433759, Fax: +32(0)4433014 
gza.cancertrials@zas.be  
www.clinicaltrialsoncology.be 

Sponsor ZAS vzw, Kempenstraat 100, 2030 Antwerp 

Phone: +32(0)3443.39.90 

www.zas.be 
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1. Background & Rationale 

Bone metastases are common in patients with advanced cancers with an incidence of approximately 

70% in breast, 85% in prostate, and 40% in lung and renal cancers [Huang et al]. Skeletal complications 

related to bone metastases may include pathologic fractures that may impair mobility and vertebral 

compression or fracture leading to spinal cord compressions that can result in numbness or weakness, 

urinary/fecal incontinence, or paralysis. These skeletal related events (SRE) are common in patients 

with solid tumors, with overall incidence rates of approximately 45%–65% in patients not receiving 

prophylactic antiresorptive therapy [Coleman et al]. The underlying pathophysiology, irrespective of 

primary tumor type and radiographic appearance, is a locally increased pathologic rate of bone 

resorption due to increased osteoclast activity [Roodman et al]. 

An SRE is considered as an objective and clinically relevant endpoint for the evaluation of preventive 

treatments in patients with bone metastases and is defined as radiation to bone, pathologic fracture 

assessed either clinically or through routine radiographic scans, surgery to bone, or spinal cord 

compression). In some recent phase 3 trials [Smith et al; Sartor et al; James et al] a new endpoint 

termed symptomatic skeletal events (SSEs) was used, defined as radiation to bone, symptomatic 

pathologic fracture, surgery to bone, or symptomatic spinal cord compression. In contrast with SREs, 

ascertainment of SSEs does not include scheduled radiographic assessments and may be more clinically 

relevant. 

Denosumab and bisphosphonates are bone-targeted agents (BTA) that inhibit normal osteoclast-

induced bone resorption. BTAs have already proven to prevent SREs or delay the time to SREs in solid 

tumors and multiple myeloma [Carrigan et al; Rosen et al]. Bone-supportive agents have been 

demonstrated to reduce the number of SREs, but SREs are still seen in more than 30% of patients 

[Smith et al]. Consequently, there remains a big unmet need in further preventing them.  

SREs/SSEs are associated with pain progression and impaired health-related quality of life (HRQoL) 

and often trigger the need for analgesics, radiotherapy (RT) or surgery. In many cases, pain and quality 

of life cannot be fully restored with these measures. Conventional RT can achieve a clinically significant 

pain response in up to 80% of treated patients with a median response duration of 18–21 months 

[Oldenburger et al]. It is widely accepted as the standard of care for palliative treatment of 

uncomplicated metastatic bone pain, but is currently mainly applied once lesions become symptomatic 

[Steenland et al; Sze et al]. 

Our hypothesis is that early RT for asymptomatic or minimally symptomatic high-risk bone 

metastases may have the potential to improve patient outcomes and quality of life by reducing the 

number of SSEs. 

A recent randomized phase II trial enrolled 74 patients to early palliative radiation versus standard of 

care alone to assess if early RT could decrease the incidence of SREs. Compared to standard of care, 

RT resulted in a decrease in SRE incidence from 29% to 1.6% at 1 year. Pain and need for 

hospitalizations were also decreased. Interestingly, RT also had a significant overall survival (OS) 

benefit (median OS 1y vs 1.67y (p=0.018)) compared to standard of care [Rosen et al]. 
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Considering the striking results of this recently published phase 2 trial [Rosen et al], we will perform a 

multi-centric randomized phase 3 trial to establish RT as a new treatment paradigm to prevent SSEs. 

Currently, preventive radiotherapy for high-risk asymptomatic of minimally symptomatic bone 

metastases occurs by physician’s choice and experience as phase 3 scientific evidence is missing. 

We believe that preventing SSEs may have a direct impact on quality of life, cost reduction and maybe 

even overall survival. The benefits of palliative RT are its wide availability, its low costs and limited 

patient burden often in a single patient visit. In this trial, patients will be randomized to receive 

observation or systemic therapy or early RT in addition to observation or systemic therapy. The 

intervention in this study is early, upfront radiation therapy to asymptomatic or minimally 

symptomatic bone metastases. The aim of this trial is reducing the number of SSEs, inherently a 

symptom-based endpoint. Therefore, the hypothesis of the project is to decrease symptoms and side 

effects for each individual patient.  

2. Study objectives and endpoints  

The primary and secondary objectives and endpoints of the study are presented in Table 2. 

Table 2: Objectives and endpoints for the Hermes trial 

Objectives Endpoints 

Primary 

To assess whether early preventive 

radiation of the high-risk 

asymptomatic or minimally 

symptomatic bone metastases in 

patients with metastatic cancer can 

decrease the number of SSEs*. 

 

 Time to a symptomatic skeletal related event (SSE) in 

any bone metastasis or death due to any cause. 

Secondary 

 To evaluate the need for 

hospitalization related to the 

high-risk bone metastase(s) 

 

 

 

 To assess overall survival (OS)  

 

 

 To evaluate quality of life (QoL) 

 

 

 The number of hospitalizations related to the high-risk 

bone metastases will be compared between systemic 

therapy/observation (arm A) and upfront RT (arm B) 

from date of study randomization to last follow-up visit 

(24m after randomization date), date of death of any 

cause or early end of participation in the study due to 

other reasons  

 Overall survival will be assessed from time of study 

randomization to date of death of any cause or last  

follow-up visit (24m after randomization date) 

 Quality of life will be compared between systemic 

therapy/observation (arm A) and upfront RT (arm B), 
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 To evaluate acute and late 

toxicity 

 

using the EORTC QLQ-C15-PAL questionnaire (see 

appendix 2) and the EuroQol Group EQ-5D-5L 

questionnaire (see appendix 3) 

 Adverse events in both study arms will be evaluated 

using the National Cancer Institute Common 

Terminology Criteria for Adverse Events (NCI-CTCAE) 

v5.0 (see appendix 4) from the time of ICF signing to last 

follow-up visit (24m after randomization date), date of 

death of any cause or early end of participation in the 

study due to other reasons. Only adverse events that 

are related to the bone metastatic disease or related to 

the radiotherapy (only for patients in arm B) will be 

reported in the eCRF. 

 

*SSEs are defined as:  

- symptomatic pathological fracture 

- spinal cord compression leading to neurological deficit or pain 

- Indication for palliative radiotherapy (for bone pain, cord compression or (impending) 

fracture) 

- Indication for orthopedic surgery (for bone pain, cord compression or (impending) fracture) 

 

3. Overall study design. 

3.1 General scheme of study design 

The HERMES study is a phase III randomized controlled trial to investigate if early, upfront RT for 

asymptomatic or minimally symptomatic high-risk bone metastases can prevent symptomatic skeletal 

events. The primary outcome is the time to a symptomatic skeletal event (SSE) or death due to any 

cause. Secondary outcomes are overall survival, early and late adverse effects, quality of life and need 

for hospitalization related to the high-risk bone metastase(s). 

The study will be conducted in various centers (inter)nationally. 

Participation in the HERMES study will comprise a screening period, during which the screening 

assessments must be completed. Eligible, consenting subjects will then be randomized (1:1) into one 

of two treatment arms: an observational arm (arm A) receiving systemic therapy / observation or an 

upfront RT arm (arm B) receiving upfront RT plus systemic therapy / observation. RT should take place 

within 21 days after date of randomization for subjects in arm B. Afterwards, onsite follow-up visits 

will take place at 1, 3, 6, 12, 18 and 24 months after date of randomization during which safety and 

efficacy are monitored. 
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The screening, treatment and follow-up schedules are presented in Table 1. A schematic presentation 

of the study design is shown in Figure 1. 

 

Abbreviations: R = Randomization 

Figure 1: Schematic representation of study design of the HERMES study. 

3.2 Study duration, enrolment and number of sites 

3.2.1 Duration of study participation 

The total study duration will be 4 years, with an accrual period of 2 years. The total follow-up period 

will be 2 years for each patient. 

3.2.2 Total number of study sites/total number of subjects projected 

The HERMES study is a multicenter randomized trial. The total sample size of the study will be 120. We 

aim for randomization of a total of 96 patients (48 in each treatment arm) as a drop-out of 20% is 

assumed. More information with regard to the statistics can be found in section 9. 
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4. Study population 

4.1 Definitions 

Subjects officially enter the screening period following provision of informed consent either directly or 

via a legally authorized representative (LAR). Screening for eligible subjects will be performed within 3 

weeks before randomization. 

Eligible, consenting subjects will be enrolled to the study. Prior to enrollment of a subject, the following 

must occur: 

- Confirmation that the subject has signed the informed consent form (ICF). 

- Confirmation that the subject meets all of the inclusion and none of the exclusion criteria. 

The inclusion and exclusion criteria for enrolling subjects in this study are described in the following 

sections. Enrollment will occur only if the subject meets all study eligibility criteria and has been 

assessed by the Investigator as being an appropriate candidate for study participation. If there is a 

question about any of these criteria, the investigator must consult with the appropriate Sponsor 

representative and resolve any issues before enrolling a participant in the study. If a participant’s 

clinical status changes (including any available laboratory results or receipt of additional medical 

records) after screening but before treatment such that he or she no longer meets all eligibility criteria, 

then the subject should be excluded from participation in the study. 

An enrolled subject is one who has been deemed eligible and has been assigned to a treatment group. 

4.2 Subject inclusion criteria 

To be included in this study, each subject must satisfy all the following criteria: 

- Histologically confirmed solid tumor malignancy (with polymetastastic spread (more than 3 

metastases)) 

- High-risk bone metastasis(es) that is (are) asymptomatic or minimally symptomatic [Rosen et 

al]: 

 Asymptomatic or minimally symptomatic is defined as follows:  

o Numeric Pain Rating Scale (NRS) score ≤2 for the specific lesion(s) (see appendix 

1) 

 High-risk is defined as follows: 

o Bulky site of disease in bone (diameter ≥ 2 cm) 

o Disease involving the hip (acetabulum, femoral head, femoral neck), shoulder 

(acromion, glenoid, humeral head), or sacroiliac joints 

o Disease in long bones with cortical involvement of >1/3 in proportion to the diameter 

of the bone  (humerus, radius, ulna, clavicle, femur, tibia, fibula, metacarpals, 

phalanges)  

o Disease in vertebrae of the junctional spine (C1-2, C7- T1, T12-L1, L5-S1) and/or disease 

with posterior element involvement or epidural extension (Bilsky epidural 
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compression score 1a-3; see appendix 7) [Bilsky et al]. The posterior elements of the 

spine consist of the pedicles, laminae, facets (articular processes), transverse 

processes, and the spinous process. 

- Number of Risk Factors (NRF) prognostic score 0-2 (see section 5.1) 

- Age ≥ 18 years 

- Ability to provide informed consent (either by the patient or by a LAR) 

- A female participant is eligible to participate if she is not pregnant, and one of the following 

conditions applies:  

Is not a woman of child bearing potential or 

A woman of child bearing potential must have a negative serum pregnancy test at screening (see 

section 7.1.7) and must use a very effective method of birth control 

4.3 Subject exclusion criteria 

A subject who meets any of the following criteria must be excluded from the study: 

- Previous RT to the target treatment site(s)  

- NRF prognostic score 3 

- Serious medical co-morbidities that preclude RT 

- Bone lesion complicated with a pathological fracture or impending pathologic fracture for 

which prophylactic stabilization is recommended, characterized by Mirels score of ≥9 [Mirels 

et al] (see appendix 8). 

- Spinal metastasis with SINS score >13 (see appendix 6) requiring upfront neurosurgical 

stabilization [Fourney et al]. 

- More than 5 high-risk asymptomatic or minimally symptomatic metastatic bone locations 

4.4 Study restrictions 

Subjects will be informed and reminded of all study restrictions during recruitment, the informed 

consent process, and during screening and other scheduled assessments. Compliance with all 

restrictions will be required for the duration of the study. 

4.4.1 Contraceptive requirements 

Pregnant women are excluded; as well as women of child-bearing potential who are unwilling or 

unable to use a very effective method of birth control. Child-bearing potential is defined as follows: A 

woman is considered of child-bearing potential, i.e. fertile, following menarche and until becoming 

postmenopausal, unless permanently sterile. Permanent sterilization methods include hysterectomy, 

bilateral salpingectomy and bilateral oophorectomy. Tubal ligation is NOT a method of permanent 

sterilization. A postmenopausal state is defined as no menses for 12 months without an alternative 

medical cause. Very effective methods of birth control are sterilisation and, in case of optimal use, 

condoms and hormonal contraception. However, no contraceptive is 100% reliable. 

4.4.2 Other lifestyle considerations and study restrictions 

No lifestyle restrictions apply. 
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4.4.3 Prior and concomitant therapies 

Patients treated with prior or concomitant systemic therapy are eligible for this study. The decision for 

(dis)continuation is left at the discretion of the treating physician. 

All pain medication (including corticoids), bone-modifying agents and anticancer therapy used within 

7 days prior to the screening visit and through the end of the study will be recorded. The dates of 

administration, method of administration, dosage, and reason for use will be included. There are no 

restricted or prohibited medications. 

4.5 Screen failures 

A screen failure is a consented subject who has been deemed ineligible on the basis of one or more 

eligibility criteria or who has withdrawn consent prior to treatment assignment. 

Patients who sign an informed consent but fail to start with treatment for any reason will be considered 

a screen failure. The reason for not starting with treatment will be recorded on the subject screening 

and enrollment log. Collection of information on screen failure is required to ensure transparent 

reporting of screen failure participants, to meet the Consolidated Standards of Reporting Trials 

Publishing Requirements and to respond to queries from regulatory authorities. The required 

information includes date of consent, demography, screen failure details, eligibility criteria, and any 

(serious) adverse events.   

Rescreening (e.g. for a metastasis in a different location) can be permitted in this study, after 

agreement between the investigator and the sponsor. The minimal number of procedures from the 

initial screening that should be repeated must be discussed with the study responsible physician.    

The investigator agrees to complete a participant identification and enrollment log to permit easy 

identification of each participant during and after the study. This document will be reviewed by the 

Sponsor study-site contact for completeness. The participant identification and enrollment log will be 

treated as confidential and will be filed by the investigator in the study file. To ensure participant 

confidentiality, no copy will be made. All reports and communications relating to the study will identify 

all participants by participant identification number (see Section 5.2). 

5. Study intervention  

5.1 Description 

Patients will be randomized (1:1) to receive either systemic therapy/observation (Arm A) or early RT 

plus systemic therapy / observation (Arm B).  

 

 

Arm A: 



 

 

 HERMES/CTO23032GZA – Protocol v3.0 07-OCT-2024 34/70 

Clinical Trials Oncology 

Ref.Nr.: P.01-S.23 

Versie: 6.0 

  

 Maatschappelijke zetel: Ziekenhuis aan de Stroom vzw - Kempenstraat 100 – 2030 Antwerpen - www.zas.be - BTW BE 0862.382.656 

 

The observational arm (Arm A) will include observation or systemic therapy, according to the treating 

physician’s discretion. Systemic therapy may include continuation of the current systemic therapy or 

initiation of a new systemic therapy. 

These patients will be able to receive palliative RT to progressed, painful lesions (an SSE) only at the 

time of symptom worsening (NRS> 2/10 or need for opioids) or determination of spinal cord 

compression with neurological symptoms or (high risk for) fracture requiring surgical intervention. 

Upfront preventive RT is not allowed. 

 

Arm B: 

The intervention in this study is early, upfront radiation therapy to asymptomatic or minimally 

symptomatic (defined as high-risk) bone metastases. Up to 5 high-risk asymptomatic or minimally 

symptomatic metastatic locations per patient are allowed. 

The radiotherapy (RT) doses used will be in accordance with common practice palliative RT schedules. 

As such a single fraction of 8 Gy is considered for all patients, except for patients with a very good 

prognosis (NRF prognostic score 0-1) in which a higher dose will be used with SABR [Chow et al]. 

Table 3: Predictive model for estimation of median overall survival (OS): NRF-model [Chow et al]. 

Three variables:  

- Primary cancer type    -> risk factor: non breast/prostate/lung cancer 

- Site of metastases                        -> risk factor: metastases other than bone 

- Karnofsky performance score (KPS) -> risk factor: KPS ≤60 

0-1 risk factors median OS 64 weeks 95%CI: 37-undefined 

2 risk factors median OS 28 weeks 95% CI 22-34 

3 risk factors median OS 10 weeks 95% CI 8-13 

  

Simulation: 

All patients will be immobilized in a comfortable and stable position to irradiate the metastatic 

lesion(s). Support and/or immobilization devices will be used to increase patient comfort or to ensure 

set-up reproducibility. A planning CT scan will be acquired without intravenous contrast with <3mm 

CT slice thickness (1mm for SABR) encompassing the region of interest with sufficient margin for 

treatment planning, a typical scan length should extend at least 10 cm superior and inferior beyond 

the treatment field borders. The isocenter will be placed in the middle of the affected bone lesion. 

Target volume definition: 

1. Conventional radiotherapy: 

The Gross Tumor Volume (GTV) will consist of the metastatic lesion(s) as visualized on CT. All available 

diagnostic imaging (PET-CT, MRI) will be used in order to delineate the target structures as accurate as 

possible. 
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A Clinical Target Volume (CTV) is delineated using a 5 to 10 mm margin on the GTV respecting the 

anatomical boundaries.  

For spinal lesions, delineation of the whole affected vertebra is recommended as CTV. 

The Planning Target Volume (PTV) will be created by using a 3-dimensional margin on the CTV to allow 

for daily set-up variance and organ motion. Margins depend on the radiation technique ranging from 

5 up to 10 mm for 3D conformal low dose radiation. 

Organs at risk (OAR) within 10 cm of the target volume will be contoured as visualized on the planning 

CT depending on the localization of the target lesion. 

2. SABR: 

The Gross Tumor Volume (GTV) will consist of the metastatic lesion(s) as visualized on CT. All available 

diagnostic imaging (PET-CT, MRI) will be used in order to delineate the target structures as accurate as 

possible.  

For spinal lesions an MRI in treatment position is mandatory. 

A Clinical Target Volume (CTV) is delineated using a 5 to 20 mm margin on the GTV respecting the 

anatomical boundaries [Nguyen et al].  

For spinal lesions, delineation of the whole affected vertebra is recommended as CTV. 

The Planning Target Volume (PTV) will be created by using a 3-dimensional margin on the CTV to allow 

for daily set-up variance and organ motion. Margins depend on the radiation technique ranging from 

2-5 mm margins for bony lesions treated with SABR.  

For spinal lesions, a PTV_high is created around the GTV and a PTV_low around the CTV respectively. 

Organs at risk (OAR) within 10 cm of the target volume will be contoured as visualized on the planning 

CT depending on the localization of the target lesion. In case of SABR, a Planning Organ at Risk Volume 

(PRV) expansion will be added to the OAR for setup uncertainty or organ motion and all dose 

constraints apply for this PRV.  

Bone metastases that are within 5 cm of each other will be treated as one site. 

Treatment planning: 

1. Conventional radiotherapy: 

Standard fractionation will be 1x8 Gy. Although there is evidence in current literature that a single dose 

of 8 Gy is non-inferior in terms of pain control, there is no evidence for the current trial endpoint 

(development of SSE) so other fractionation regimens (e.g. 20 Gy in 5 fractions or 30 Gy in 10 fractions) 

are accepted and decided by the treated physician. 

To minimize treatment time, the preferred treatment planning is rotational intensity-modulated 

radiation therapy (IMRT), i.e., volumetric modulated arc therapy (VMAT), using 6-MV photons. 

Conformal 3D-RT is also allowed in case of standard dose. Prescribing, recording and reporting of the 

doses will be consistent with the recommendations in Report 91 of the International Commission on 

Radiation Units and Measurements (ICRU) [ICRU et al]. 
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In the standard setting, 95% of the PTV should receive 95% of the prescribed dose while near maximum 

dose (Dnear-max) in the PTV should not exceed 107%. 

2. SABR: 

For patients with a better prognostic outcome (NRF score 0-1) a higher dose will be delivered with 

SABR using either 1x20 Gy, 2x12 Gy, 3x10 Gy or 5x8 Gy (schedule will depend on the coverage and 

dose to OAR during treatment planning). However, dose can be changed towards a palliative dose 

when SABR is not expected to be safe (for example in case of high-risk bone lesions such as impeding 

bone fracture). 

For spinal lesions, a a simultaneous integrated boost (SIB) planning will be used, where the high-dose 

PTV receives a higher dose in regard to the non-affected bone included in the low-dose PTV. SABR 

using a SIB technique will be delivered in 2 fractions of 12 Gy to the PTV_high and 2 fractions of 6 Gy 

to the PTV_low. 

To minimize treatment time, the preferred treatment planning is rotational intensity-modulated 

radiation therapy (IMRT), i.e., volumetric modulated arc therapy (VMAT), using 6-MV photons. 

Conformal 3D-RT is also allowed in case of standard dose. Prescribing, recording and reporting of the 

doses will be consistent with the recommendations in Report 91 of the International Commission on 

Radiation Units and Measurements (ICRU) [ICRU et al]. 

In the SABR arm, the planning aim is to have 99% of the PTV receiving the prescription dose for an 

optimal target coverage. Because no violation of the OAR constraints nearby is allowed, covering of 

90% (or at least 80%) is allowed to receive the prescribed dose. If this is not possible, an adaptation of 

the fractionation regimen is necessary towards a more fractionated treatment (radiobiological better 

than a decreased dose). Covering <80% will be reported as a minor protocol deviation. 

Maximum PTV dose up to 140% is allowed but all dose > 105% should be contained within the PTV and 

preferably within the GTV. A dose fall-off outside the PTV extending into normal tissue structures 

should aim at 50% of the prescribed dose within 3 cm. 

The OAR dose constraints for SABR will be in accordance with the recommendations from the report 

of the UK [Diez et al]. If a dose constraint cannot be achieved due to overlap of the target with an OAR, 

the target coverage can be compromised in order to meet the constraint. 

Treatment delivery: 

 

All treatments will be performed with high-precision image guided RT using a linear accelerator with 

ESTRO-ACROP specifications for SABR [Freislederer et al].  

 

1. Conventional radiotherapy: 

In the conventional RT group, image-guidance will consist of portal images or cone-beam CT showing 

the relevant bony anatomy. 

 

2. SABR 
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In the SABR arm, a cone-beam CT will be performed for image guidance and positioning will be 

adapted using a 3 or 6 degrees of freedom treatment couch. 

5.2 Allocation to treatment groups and blinding 

This is a randomized controlled trial. Due to the type of intervention, blinding is not possible.   

Randomization will be completed on a per patient basis (not lesion based) in a 1:1 ratio to the 

observational arm receiving systemic therapy / observation (Arm A) or to the arm receiving early RT 

plus systemic therapy / observation (Arm B). Randomization will be performed by the site staff in the 

window between screening and start of treatment using an electronic randomization tool in the eCRF 

that uses variable block randomization as randomization algorithm. 

The following stratification factors are taken into consideration for randomization: 

- NRF prognostic class (0-1 vs 2) 

- high-risk disease location (spine location vs. other) 

- bone modifying agents (yes vs. no).  

Assignment of the subject identification number 

At screening, each potential study participant will be assigned a subject identification number that will 

be retained as the primary identifier for the subject throughout their participation in the study. The 

subject-id consists of a sequential 6-digit number (comprised of a 2-digit study site number -11, 12, 

etc.- and a 4-digit number incremental per center representing the sequential order in which they are 

screened: 110001, 110002, etc.), so that each subject is numbered uniquely across the entire database. 

Upon signing the ICF, the subject is assigned to the next sequential subject-id available to the 

Investigator through the electronic data capture system. 

5.3 Treatment compliance and adherence 

After the RT session(s), RT parameters should be captured in the eCRF. The study site must maintain 

accurate records demonstrating dates and details of treatment interventions of all patients that have 

entered the study and capture these in the eCRF. 

The following RT parameters are collected at the end of the RT treatment:  

- radiation technique used 

- date of the first and last RT session  

- total dose delivered  

- number of fractions delivered  

- if early termination of RT, reason for this as well as fractions and dose that were originally 

planned 

- GTV Volume: … cm³ 
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- PTV: V100% = ...% 

Furthermore, at the end of the treatment period it will be documented in the eCRF whether the 

patient received observation or systemic therapy. In case systemic therapy was used, the following 

information will be recorded: 

- Name of systemic therapy  

- Start date systemic therapy 

- Whether systemic therapy was interrupted for RT (and if applicable the duration of the 

interruption) 

5.4 Prohibited or restricted medications/interventions 

There are no prohibited medications. 

All pain medication (including corticoid therapy), bone-modifying agents and anticancer therapy used 

within 7 days prior to the screening visit and through the end of the study will be recorded. 

The decision for (dis)continuation of concomitant anticancer therapy with possible radiosensitizing 
effects is left at the discretion of the treating physician. 

 

6. Study conduct 

6.1 Study procedures 

As noted in Section 3.1, participation in the HERMES study will comprise a screening period, where 

screening assessments must be completed. Eligible, consenting subjects will then undergo treatment 

with a post-treatment follow-up period to monitor safety and efficacy. The visit schedule and all 

study procedures and assessments are presented in the SOE in Table 1. 

The results of all assessments and procedures will be documented in the subject’s medical record 

and in study documentation, including the electronic case report form (eCRF), as applicable. 

6.1.1 Screening period 

Documentation of written informed consent (from the patient or his/her legally authorized 

representative) is required before any study specific procedure, including screening procedures, takes 

place. 

Patients will be screened for eligibility (i.e. fulfilling inclusion/exclusion requirements) based on 

medical record, anamnestic and clinical information from the treating physician.  

Screening will include the following evaluations: 

- Demographic data (see section 7.1.2.) 
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- Medical history and prior medications (i.e. anticancer therapy, bone-modifying agents and 

pain medications (including corticoid therapy) taken within 7 days prior to screening) (see 

section 4.4.3. and section 7.1.1.). 

- Determination of Karnofsky performance score (KPS) (see section 7.1.4 and appendix 5.) 

- Pain assessment (NRS score; see section 7.1.3. and appendix 1) 

- Determination of high-risk metastase(s) characteristics (see section 7.1.5.) 

- Quality of life questionnaires (see section 7.1.6. and section 7.4) 

- Pregnancy test in case of premenopausal women (see section 7.1.7. and section 4.4.1.) 

- Reporting of adverse events that are related to the bone metastatic disease or related to the 

radiotherapy (only for patient in arm B) as measured with NCI-CTCAE v5.0 (see appendix 4) 
 

More details regarding screening assessments can be found in section 7.1. Once all screening 

procedures are completed, eligibility will be determined according to the inclusion/exclusion criteria 

as detailed in section 4. The review of eligibility criteria must be captured in the eCRF. 

 

6.1.2 Treatment planning and treatment period 

Upon enrollment in the study, patients will be randomized into either the observational arm receiving 

observation / systemic therapy (arm A) or the upfront RT arm receiving upfront RT plus systemic 

therapy / observation (arm B). 

For patients randomized in arm B, radiotherapy will start within 21 days after the date of 

randomization. Treatment planning and delivery is described in section 5.1. 

Any toxicity (graded according to CTCAE v5.0) that occurs during this period should be entered in the 

database. AE that took place during this treatment period will be documented at the first follow-up 

visit. 

 

6.1.3. Follow-up period 

During on site follow-up visits at 1 month (+/-1 week), 3 months (+/- 3 weeks), 6 months (+/- 3 

weeks), 12 months (+/- 3 weeks), 18 months (+/- 3 weeks) and 24 months (+/- 3 weeks) after date of 

randomization, the following assessments will take place: 

- Determination of Karnofsky performance score (KPS) (see appendix 5) 

- EQ-5D-5L QoL and QLQ-C15-PAL questionnaire (see appendix 2, appendix 3 and section 7.4) 

- Acute and late toxicity assessment: as measured with NCI-CTCAE v5.0 (see appendix 4) 

- Concomitant medications: pain medication (including corticoid therapy), bone-modifying 

agents and anticancer therapy (see section 4.4.3.) 

- Survival data (survival status, date of death, primary cause of death)   
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Follow-up imaging will not occur standardized but is left at the discretion of the treating physicians 

(i.e. is part of the standard of care). 

6.2 End of study 

The end of the study is defined as the date when the last follow-up visit takes place (i.e. 24 months 

after date of randomization of the last participant if his/her participation was not discontinued early) 

In case an SSE occurs, the assessments that should take place during the next follow-up visit, should 

be completed at that time point, preferentially within one week. These assessments must be 

documented in the eCRF. Furthermore, the type of SSE (e.g. symptomatic pathological fracture,…) 

needs to be registered. In case of fracture or compression, the location and planned treatment must 

also be documented. In case of RT or surgery, the location and reason must be registered. Afterwards, 

only survival data and possible occurrence of another SSE will be recorded on the planned FU visits 

until 24m after the randomization date. 

6.3 Discontinuation or withdrawal 

List the procedures that will be performed for each subject that withdraws prior to completing the study.  

6.3.1 Criteria for withdrawal from the study  

In accordance with applicable regulations, a subject has the right to withdraw from the study, at any 
time and for any reason, without prejudice to their future medical care. 

If a subject withdraws consent, the date and reason for consent withdrawal should be documented. 
Subject data will be included in the analysis up to the date of the withdrawal of consent.  

Apart from withdrawal of consent, reasons for early termination of individual subjects may include: 
 Protocol deviations or subject non-compliance (must be specified on the appropriate CRF) 
 Adverse events 

 The Investigator considers that it is in the subject’s best interest to discontinue their participation 

in the study 

 Subject is lost to follow-up 

 Other (must be specified) 

In case of discontinuation without withdrawal of informed consent, survival data will be collected at 

the remaining follow-up timepoints (i.e. 1m +/- 1 week, 3m +/- 3 weeks  , 6m +/- 3 weeks, 12m +/- 3 

weeks, 18m +/- 3 weeks and 24m +/- 3 weeks after randomization date) and the occurrence of an SSE 

will be registered in the eCRF if it occurs within 24m after the randomization date. 

If a subject is withdrawn because of an AE, the Investigator should follow each AE until the event has 

resolved to baseline grade or better, the event is assessed as stable by the Investigator, the subject is 

lost to follow-up, or the subject withdraws consent. Every effort should be made to follow all serious 

adverse events (SAE) considered to be related to study treatment or trial-related procedures until a 

final outcome can be reported. 
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6.3.2 Subjects lost to follow-up 

A subject will be considered lost to follow-up if they fail to return for scheduled visits and are unable 

to be contacted by the study center. 

The following actions must be taken if a subject fails to return to the study center for a required study 

visit: 

 The study center must attempt to contact the subject and reschedule the missed visit as soon as 

possible. The study center must counsel the subject on the importance of maintaining the assigned 

visit schedule and ascertain whether the subject wishes to and/or should continue in the study. 

 Before a subject is deemed lost to follow-up, the Investigator or designee must make every effort 

to regain contact with the subject (where possible, 3 telephone calls and, if necessary, a certified 

letter to the subject’s last known mailing address or equivalent methods). These contact attempts 

should be documented in the subject’s CRF. 

 Should the subject continue to be unreachable, they will be considered to have withdrawn from 

the study. 

6.4 Study termination 

The sponsor reserves the right to terminate any portion of the study at any time. Possible reasons for 

termination include:  

1. Safety reasons.  

2. New scientific knowledge becomes known that makes the objectives of the study no longer 

feasible/valid. 

3. Unsatisfactory enrollment of participants. 

In terminating the study, the sponsor will ensure that adequate consideration is given to the protection 

of the subjects’ interests. 

7. Study assessments 

The frequency and timing of efficacy, safety, and other measurements for subjects are presented in 

the Schedule of Events (SOE) (see Table 1). 

7.1 Screening evaluations and measurements 

Within 3 weeks prior to randomization: 

7.1.1 Medical History and Prior Medications  

-Medical history (including date of the initial diagnosis of the primary cancer, site and histology of the 

primary cancer, date of diagnosis of metastatic disease and the number of metastases at the time of 

the screening visit) 
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-Anticancer therapy, bone-modifying agents and pain medications (including corticoid therapy) within 

7 days before screening visit will be recorded at screening. 

7.1.2 Demographics 

Gender, year of birth and age will be recorded as part of the screening procedures. 

7.1.3 Pain assessment 

As the presence of asymptomatic or minimally symptomatic high-risk bone metastase(s) is an inclusion 

criterion of this study, the patient’s pain will be evaluated per lesion by determining the Numeric Pain 

Rating Scale (NRS) score. Asymptomatic or minimally symptomatic is defined as an NRS score ≤2. The 

NRS score is explained in appendix 1 of this protocol. 

7.1.4 Karnofsky Performance Score (KPS) 

The KPS should be documented in the subject’s medical record or study source documentation at 

applicable visits. A copy of the document is included in Appendix 5 (Karnofsky Performance Score 

Assessment) for reference. 

7.1.5 High-risk bone metastase(s) characteristics: (localization, high-risk definition, number of 

metastases enrolled) 

Based on imaging (CT, MRI or PET-CT), the characteristics of the high-risk bone metastasis(es) that is 

(are) asymptomatic or minimally symptomatic will be determined and captured in the eCRF, including 

the total number of bone metastases, the location of the high-risk bone metastases (high-risk 

definition) and the number of metastases enrolled. 

High-risk is defined as follows: 

o Bulky site of disease in bone (diameter ≥ 2 cm) 

o Disease involving the hip (acetabulum, femoral head, femoral neck), shoulder (acromion, 

glenoid, humeral head), or sacroiliac joints 

o Disease in long bones with cortical involvement of >1/3 in proportion to the diameter of the 

bone 

(humerus, radius, ulna, clavicle, femur, tibia, fibula, metacarpals, phalanges)  

o Disease in vertebrae of the junctional spine (C1-2, C7- T1, T12-L1, L5-S1) and/or disease with 

posterior element involvement or epidural extension (Bilsky epidural compression score 1a-3; 

see appendix 7) [Bilsky et al] 

Furthermore, whether metastases on other locations than the bone are present  

should be documented in the eCRF. 

 

Images up to 12 weeks old at the time of randomization are allowed. If not available, screening will 

take place at the time repeat imaging will be performed according to the standard of care guidelines. 
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7.1.6 QLQ-C15-PAL questionnaire and EQ-5D-5L questionnaires  

The EORTC QLQ-C15 questionnaire and the EQ-D5-5L questionnaire are used to evaluate the quality of 

life of the patients in both treatment arms (see section 7.4.). 

7.1.7 Pregnancy test for women of child-bearing potential  

Pregnancy testing (serum HCG) should be conducted at screening (within 72 hours before the 

randomization date) for women of child-bearing potential. Additional serum or urine pregnancy tests 

may be performed, as determined necessary by the Investigator or required by local regulation, to 

establish the absence of pregnancy at any time during the patient’s participation in the study.  

7.1.8. Number of Risk Factors (NRF) score 

The NRF score should be documented in the subject’s medical record or study source documentation 

during screening (see section 5.1) as it will be used to determine the RT scheme (palliative vs 

stereotactic dose). In addition, NRF score should be documented in the eCRF. 

7.1.9. Assessment of (serious) adverse events ((S)AE) during screening 

The occurrence of (S)AE as measured with NCI-CTCAE v5.0 (see appendix 4) will be documented in the 

eCRF (see section 8). Only (S)AE that are related to the bone metastatic disease will be documented at 

screening. 

7.2 Efficacy Evaluations  

 Comparison of the number of SSE’s in both study arms. SSEs are defined as:  

o symptomatic pathological fracture 

o spinal cord compression leading to neurological deficit or pain 

o Indication for palliative radiotherapy (for bone pain, cord compression or (impending) 

fracture) 

o Indication for orthopedic surgery (for bone pain, cord compression or (impending) 

fracture) 

 

All SSE’s will be recorded in both study arms. Patiens in the upfront RT arm may develop an SSE in a 

bone metastasis that was not previously included in the study, which also needs to be registered. 

An exception are SSE’s in bone metastases that were already treated with surgery or RT before study 

participation 

 

Patients in the upfront RT arm developing new minimally symptomatic or asymptomatic high-risk 

bone metastases during study participation are strongly advised to further be treated with 

preventive RT. Details concerning the characteristics of these new high-risk metastases as well as 

details regarding the preventive RT must be captured in the eCRF. 
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 Comparison of the number of hospitalizations related to the high-risk bone metastasis(es) 

between observation/systemic therapy and upfront RT plus observation/systemic therapy 

 Overall survival: from time of study randomization to date of death of any cause or last follow-up 

visit (24m after randomization date) 

 To compare quality of life between observational arm (arm A) and upfront RT arm (arm B), using 

the EORTC QLQ-C15-PAL form and the EuroQol Group EQ-5D-5L form 

7.3 Safety Evaluation 

Acute or late toxicity will be assessed and scored using CTCAE version 5.0 and recorded in the eCRF. 

More specifically, subjects will be questioned at each follow-up visit regarding AE and they will be 

instructed to inform the investigator or study personnel of any AE occurring at any time during the 

trial.  

Moreover, the patient’s Karnofsky performance score will be evaluated during every follow-up visit. 

7.4 Patient reported outcome 

The patient will report on his quality of life (QoL) by completing the EORTC QLQ-C15-PAL and the 

EuroQol Group EQ-5D-5L questionnaires in Dutch, English or French depending on the native 

language of the patient (see appendix 2 and appendix 3). These questionnaires will preferentially be 

completed digitally, but will also be available on paper.  

All patient reported outcome (PRO) assessments should be completed before any other tests, 

procedures, or other consultations, to prevent influencing participant perceptions. Relevant actual 

dates and times of assessments will be recorded in the source documentation and eCRF. 

8. Safety management and reporting 

The Investigator and any designees are responsible for detecting, documenting, and recording events 

that meet the definition of an AE or SAE and remain responsible for following up AE that are serious, 

considered related to the study treatment or study procedures, or that caused the subject to 

discontinue the study. 

8.1 Definitions and criteria 

8.1.1 Definition of an adverse event (AE) 

An AE is any untoward medical occurrence in a subject, temporally associated with the use of study 

treatment, whether or not considered related to the study treatment. An AE can therefore be any 

unfavourable and unintended sign (including an abnormal laboratory finding), symptom, or disease 

(new or exacerbated) temporally associated with the use of study treatment. 

8.1.2 Definition of a serious adverse event (SAE) 

An SAE is defined as any untoward medical occurrence that, at any dose: 
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- results in death 

- is life-threatening 

The term ‘life-threatening’ in the definition of “serious” refers to an event in which the subject 

was at risk of death at the time of the event. It does not refer to an event, which hypothetically 

might have caused death, if it were more severe. 

- requires in-patient hospitalization or prolongation of existing hospitalization 

In general, hospitalisation signifies that the patient has been detained (usually involving at 

least an overnight stay) at the hospital or emergency ward for observation and/or treatment 

that would not have been appropriate in the physician’s office or outpatient setting. 

Complications that occur during hospitalisation are AE. If a complication prolongs 

hospitalisation or fulfils any other serious criteria, the event is serious. When in doubt as to 

whether “hospitalisation” occurred or was necessary, the AE should be considered serious. 

Hospitalisation for elective treatment of a pre-existing condition that did not worsen from 

baseline is not considered an AE. 

- results in persistent or significant disability/incapability 

The term disability means a substantial disruption of a person’s ability to conduct normal life 

functions. 

This definition is not intended to include experiences of relatively minor medical significance 

such as uncomplicated headache, nausea, vomiting, diarrhea, influenza, and accidental trauma 

(e.g., sprained ankle) which may interfere with or prevent everyday life functions but do not 

constitute a substantial disruption. 

- is a congenital anomaly or birth defect 

- is medically important 

Medical or scientific judgement should be exercised in deciding whether SAE reporting is 

appropriate in other situations such as important medical events that may not be immediately 

life-threatening or result in death or hospitalization but may jeopardize the patient or may 

require medical or surgical intervention to prevent 1 of the other outcomes listed in the above 

definition. These events should usually be considered serious. 

Examples of such medical events include invasive or malignant cancers, intensive treatment in 

an emergency room or at home for allergic bronchospasm, blood dyscrasias or convulsions 

that do not result in hospitalization, or development of drug dependency or drug abuse. 

8.1.3 Severity or intensity criteria 

AE are to be recorded on the eCRF. Severity will be graded according to the CTCAE v 5.0, published 

November 27, 2017 (CTCAE v5.0 – see Appendix 4). 

The Investigator will make an assessment of intensity for each AE and SAE reported during the study 

and assign it to 1 of the following categories: 

- Grade 1: Mild; an event that is easily tolerated by the subject, causing minimal discomfort and not 

interfering with everyday activities. 

- Grade 2: Moderate; an event that causes sufficient discomfort and interferes with normal 

everyday activities. 
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- Grade 3: Severe; an event that prevents normal everyday activities. 

- Note: An AE that is assessed as severe should not be confused with a SAE. Severe is a category 

utilised for rating the intensity of an event; and both AE and SAE can be assessed as severe. 

- Grade 4: Life-threatening consequences; urgent intervention indicated 

- Grade 5: Death related to AE. 

An event is defined as ‘serious’ when it meets at least 1 of the predefined outcomes as described in 

the definition of an SAE, NOT when it is rated as severe. 

8.1.4 Causal relationship of an AE/SAE to the intervention 

The Investigator is obligated, and will use clinical judgement, to assess the relationship between study 

treatment and each occurrence of each AE/SAE. Furthermore, the investigator will assess the 

relationship between the bone metastatic disease and each occurrence of each AE/SAE. Only AE/SAE 

that are related to the bone metastatic disease or related to radiotherapy (only applicable for patients 

in arm B) will be reported using the National Cancer Institute Common Terminology Criteria for 

Adverse Events (NCI-CTCAE) v5.0 (see appendix 4). The relationship of each AE/SAE to the study 

intervention should be characterized using one of the following: related to RT, related to bone 

metastatic disease or unrelated. 

Table 3 Adverse event causal relationship with study treatment 

Related to RT (only applicable 

for patients in arm B) 
There is a reasonable possibility that the RT is the cause of the AE. 

Related to bone metastatic 

disease 

There is a reasonable possibility that the bone metastatic disease is 

the cause of the AE. 

Unrelated There is no reasonable possibility that the RT or the bone metastatic 

disease is the cause of the AE. 

8.1.5 Expectedness of an SAE: 

The following definitions are general guidelines to help assign grade of attribution: 

Adverse reaction (AR): any AE caused by a study treatment. 

Suspected adverse reaction (SAR): any AE for which there is a reasonable possibility that the study 

treatment caused the AE.  

Unexpected: an event is considered unexpected if its nature or severity is not consistent with a 

recognized side-effect of the study treatment.  

8.1.6 Outcome 

Outcome of an AE or SAE will be recorded on the AE eCRF as follows: 

- Recovered/resolved 

- Recovering/resolving 
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- Recovered/resolved with sequalae 

- Not recovered/not resolving 

- Fatal 

- Unknown 

8.2 Reporting procedures 

8.2.1 Method of detecting (S)AE 

AE will be reported by the subject. Care will be taken not to introduce bias when detecting AE and/or 

SAE. Open-ended and non-leading verbal questioning of the subject is the preferred method to inquire 

about AE occurrences. For each SAE, it should be evaluated whether it concerns an SSE. If it concerns 

an SSE, the SAE should be documented as such in the eCRF and the necessary actions should be taken 

(see section 6.2). In case hospitalization occurs, it should be evaluated whether the hospitalization is 

related to the high-risk bone metastasis(es) and this information should be documented in the eCRF. 

 

 8.2.2 Period for collecting AE and SAE information 

During the period from main ICF signing to the last follow-up visit (24m after randomization date), 

date of death of any cause or early end of participation in the study due to other reasons, all (S)AE 

that are related to the bone metastatic disease or related to radiotherapy (only applicable for 

patients in arm B) will be documented in both study arms.  

The following applies for (S)AE related to RT (arm B): 

Toxicity that appears within 90 days after the last RT dose will be regarded as acute toxicity. 

Toxicity that appears >90 days after the last RT dose administration will be regarded as late toxicity. 

 

8.2.3 Investigator reporting of an (S)AE to the sponsor 

When an AE/ SAE occurs, it is the responsibility of the Investigator to review all documentation (e.g., 

hospital progress notes, laboratory reports, and diagnostics reports) related to the event. 

The Investigator will then record all relevant AE/ SAE information in the eCRF. Each event must be 

recorded separately. 

There may be instances when copies of medical records for certain cases are requested by. In this case, 

all subject identifiers, with the exception of the subject number, will be redacted on the copies of the 

medical records before submission. 

The Investigator will attempt to establish a diagnosis of the event based on signs, symptoms, and/or 

other clinical information. Whenever possible, the diagnosis (not the individual signs/symptoms) will 

be documented as the AE/ SAE. 
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The investigator shall report all serious adverse events immediately (<24h), after first knowledge, to 

the sponsor. Information regarding SAE will be transmitted to the sponsor using the SAE form, which 

must be completed and signed by a physician from the study site and transmitted to the sponsor 

(gza.safetycto@zas.be) within 24 hours. The investigator will submit any updated SAE data to the 

Sponsor within 24 hours of it being available. 

All SAE that have not resolved by the end of the study or that have not resolved upon discontinuation 

of the subject’s participation in the study, must be followed until any of the following occurs:  

 the event resolves  

 the event stabilizes  

 the event returns to baseline, if a baseline value/status is available  

 the event can be attributed to agents other than the treatment or to factors unrelated to study 

conduct  

 it becomes unlikely that any additional information can be obtained (subject or health care 

practitioner refusal to provide additional information, lost to follow-up after demonstration of due 

diligence with follow-up efforts)  

The immediate and follow-up SAE reports shall identify subjects by patient specific study numbers.  

The following situations do not need to be reported as SAE: 

- Elective hospitalization for pre-existing conditions that have not been exacerbated by the 

treatment; 

- A hospitalization which was planned before the patient consented for study participation and 

where admission did not take longer than anticipated; 

- Social and/or convenience admission to a hospital; 

- Medical or surgical procedure, e.g., endoscopy, appendectomy; unless the condition that leads to 

the procedure is an (S)AE.  

- Situations where an untoward medical occurrence did not occur (palliative care, rehabilitation, 

overdose without occurrence of an AE); 

- Anticipated day-to-day fluctuations of pre-existing disease(s) or condition(s) present or detected 

at the start of the study that do not worsen. 

8.2.4 Notification of an SAE to the Ethical Committee 

The sponsor shall ensure that all relevant information about suspected unexpected serious adverse 

reactions that are fatal or life-threatening is recorded and reported as soon as possible to the 

competent ethics committee, and in any case no later than seven days after knowledge by the sponsor 

of such a case, and that relevant follow-up information is subsequently communicated within an 

additional eight days.  

All other suspected unexpected serious adverse reactions shall be reported to the ethics committee 

concerned as soon as possible but within a maximum of fifteen days of first knowledge by the sponsor. 

The sponsor shall also inform the other investigators. 

mailto:safetycto@zas.be
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Once a year throughout the experiment, the sponsor shall provide the ethics committee with an annual 

safety report, listing all suspected serious adverse reactions which have occurred over this period and 

a report of the subjects' safety (development safety update report). Regarding those adverse events 

and serious adverse reactions the investigator will take all reasonable measures, in consultation with 

sponsor, to protect subjects at risk following the occurrence of such events.  

8.2.5 Clinical Laboratory Findings 

Clinical laboratory findings are not applicable for the HERMES study. 

9. Statistical considerations 

9.1 Justification of sample size 

In collaboration with statistical experts UGent a sample size calculation was performed. A hazard ratio 

of 0.5 is deemed clinically relevant, increasing the estimated 2-year SSE free survival from 20% to 45%. 

Assuming exponentially distributed SSE-free survival, setting alpha to 0.05 and the required power to 

0.8 and assumed non-informative drop out to 20%, this results in a sample size of 120 (96 without drop 

out) with a required number of events of 65. 

Hazard ratio (HR) = 0.5 is in between previously observed effect sizes in similar settings: Different trials 

analyzing the use of bone modifying agents with the presence of SREs, showing a HR around 0.7 [Smith 

et al; O’Carrigan et al; Rosen et al)].  In the above-mentioned phase II trial [Rosen et al] there was a 

large reduction in SREs from incidence from 29% to 1.6% at 1 year in the RT group. Because in our trial 

SSEs and not SREs will be analyzed, we expect a more conservative HR. This was also demonstrated in 

a trial comparing skeletal-related events with symptomatic skeletal events for two different bone 

modifying agents [Smith et al].  

A sample size of 96 patients was calculated to have an 80% power and an alpha< 0.05. With an 

estimated dropout of 20%, the total sample size will be 120 with a required number of events of 65.  

Each patient will be stratified by their prognostic class (0-1 vs 2), high-risk disease location (spine 

location vs. other) and bone modifying agents (yes vs. no) in this hierarchical order. With 3 stratification 

factors for randomization, there are 8 strata, which is rather high for only 60 patients per arm. Strata 

where only 1 arm is present and the events in these strata, are implicitly ignored in the 

estimation/testing. Strata with less then 10 patients will be merged with the corresponding stratum 

with the same value for factor A and B, but different value for C in the upfront decided hierarchical 

order (cfr above). 

Randomization will be completed on a per patient basis (not lesion based), even though each patient 

may have up to 5 multiple sites of metastatic bony disease. 
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9.2 Population description 

Patients suffering from asymptomatic or minimally symptomatic high-risk bone metastases will be 

screened for inclusion in this HERMES study. Data will be analyzed in accordance with the subjects’ 

randomized treatment assignment. 

9.3 Statistical methods for analysing primary and secondary outcomes 

Primary objective: 

The primary endpoint (SSE-free survival) is a composite endpoint of SSEs and death (death before SSE 

is part of the endpoint, not a competing risk). The primary endpoint is time until the occurrence of SSE 

in any bone metastasis or death from the date of randomization whichever occurs first. Data suggest 

that the median SSE-free survival is around 10.4 months. With a HR of 0.5, we hypothesize that the 

median SSE-free survival will be 20.8 months.  

A proportion of patients will have multiple high-risk bone lesions. Pain will be reported lesion-based, 

however the SSE-free survival remains patient-based as this is more clinically relevant. 

Secondary objectives 

- The number of hospitalizations related to the high-risk metastase(s) will be compared 

between systemic therapy / observation (arm A) and upfront RT plus systemic therapy / 

observation (arm B) from date of study randomization to last follow-up visit (24m after 

randomization date), date of death of any cause or early end of participation in the study due 

to other reasons   

- Overall survival will be assessed from time of study randomization to date of death of any 

cause or last  follow-up visit (24m after randomization date)  

- Quality of life will be compared between systemic therapy / observation (arm A) and upfront 

RT plus systemic therapy / observation (arm B), using the EORTC QLQ-C15-PAL questionnaire 

(see appendix 2) and the EuroQol Group EQ-5D-5L questionnaire (see appendix 3)  

- Adverse events in both study arms will be evaluated using the National Cancer Institute 

Common Terminology Criteria for Adverse Events (NCI-CTCAE) v5.0 (see appendix 4) from the 

time of ICF signing to last follow-up visit (24m after randomization date), date of death of any 

cause or early end of participation in the study due to other reasons. Only adverse events that 

are related to the bone metastatic disease or related to the radiotherapy (only for patients in 

arm B) will be reported in the eCRF. 

 

9.4 Interim analyses  

After 2 years, a blinded interim analysis is planned to estimate the event rate by our statistical expert 

team. Depending on the result, additional patients can be recruited or the FU for the patients still in 

the trial can be extended.  As this is a blinded interim analysis, no alpha-adjustment is required. 
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10. Study management 

10.1 Regulatory and ethical considerations 

10.1.1 Regulations and guidelines 

The investigator is responsible for ensuring that the study is performed in compliance with this 

protocol, the principles of the Declaration of Helsinki (64th WMA General Assembly, Fortaleza, Brazil, 

October 2013), the current IHC guidelines on Good Clinical Practice (GCP) and all of the applicable 

regulatory requirements.  

Good Clinical Practice is an international ethical and scientific quality standard for designing, 

conducting, recording, and reporting studies that involve the participation of human subjects. 

Compliance with this standard provides public assurance that the rights, safety, and well-being of study 

subjects are protected, consistent with the principles that originated in the Declaration of Helsinki, and 

that the study data are credible. 

10.1.2 Independent Ethics Committees (IEC) 

The protocol, protocol amendments, ICF, participant information sheets and other relevant documents 

(e.g., advertisements) must be submitted to an IRB/IEC by the Investigator and reviewed and approved 

by the IRB/IEC before the study is initiated. 

Any amendments to the protocol will require IRB/IEC and regulatory authority approval, when 

applicable, before implementation of changes made to the study design, except for changes necessary 

to eliminate an immediate hazard to patients. 

The Investigator will be responsible for the following: 

- Providing written summaries of the status of the study to the IRB/IEC annually or more frequently 

in accordance with the requirements, policies, and procedures established by the IRB/IEC. 

- Notifying the IRB/IEC of SAE or other significant safety findings as required by IRB/IEC procedures. 

- Providing oversight of the conduct of the study at the study centre and adherence to requirements 

of ICH guidelines, the IRB/IEC, and all other applicable local regulations. 

After reading the protocol, each Investigator will sign the protocol signature page and send a copy of 

the signed page to the Sponsor or representative. The study will not start at any study centre at which 

the Investigator has not signed the protocol. 

10.1.3 Insurance and indemnification 

The Sponsor will ensure sufficient insurance is available to enable them to indemnify and hold the 

Investigator’s and relevant staff as well as any hospital, Institution, ethics committee or the like, 

harmless from any claims for damages for unexpected injuries, including death, that may be caused by 

the investigational therapy but only to the extent that the claim is not caused by the fault or negligence 

of the patients or investigators. An insurance certificate will be supplied to the involved parties, 

including the Investigator (s). 
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The Sponsor has taken a no fault insurance for this study, in accordance with the relevant legislation 

(article 29, Belgian Law of May 7, 2004): 

- Sponsor: Ziekenhuis aan de Stroom vzw – Kempenstraat 100 – 2030 Antwerpen 

- Insurance details: MS Amlin Insurance SE - Koning Albert II-laan 37 - B-1030 Brussel 

10.1.4 Benefit-risk assessment 

This study will be performed in accordance with ethical principles that have their origin in the 

Declaration of Helsinki and are consistent with ICH, GCP, and applicable regulatory guidelines. 

To further minimize any potential risk, careful monitoring of each subject will be conducted throughout 

the study to detect any adverse events (AE) or safety signals, as delineated in the schedule of events. 

Potential risks of study participation 

The intervention in this study is early, upfront radiation therapy to asymptomatic or minimally 

symptomatic bone metastases. 

In general, a single fraction of 8 Gy will be prescribed according to general recommendations for 

patients with painful bone metastases. This single day treatment is characterized by its limited patient 

burden. Radiation dose and planning will follow international guidelines and will be delivered with 

contemporary radiation techniques, thereby minimizing the side effects for patients [Oldenburger et 

al, Nguyen et al, Lutz et al].   

Potential benefits of study participation 

The aim of this trial is reducing the number of SSEs, inherently a symptom-based endpoint. Therefore, 

the hypothesis of the project is to decrease symptoms and side effects for each individual patient. 

Risk-benefit assessment 

According to the ESTRO-ACROP recommendations, the majority of patients experience no or mild 

acute toxicity after conventional radiotherapy, the possibility of experiencing side effects should not 

be a reason to withhold patients with bone metastases from this treatment. No high-grade side effects 

are expected. 

Patients in the observational arm will not receive RT but have the possibility to receive palliative RT to 

progressed, painful lesions (an SSE) only at the time of symptom worsening. 

10.2 Informed consent 

For each study participant, informed consent will be obtained in writing before any protocol-related 

activities commence. As part of this procedure, the investigator or a designated representative must 

explain orally and in writing, by means of the ICF, the nature, duration, the purpose of the study, the 

number of visits, the assessments, procedures to undergo, and the action of the treatment in such a 

manner that the participant is aware of the potential risks, inconveniences, or adverse effects that may 

occur. Participants should be informed that they may withdraw from the study at any time without 

any resulting disadvantage and prejudice to their standard treatment care. They will receive all 

information that is required by national regulations and current ICH and GCP guidelines.  
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The participant and the investigator will sign the ICF. A copy will be provided to the participant. The 

originally signed ICF will remain at the study center. The medical record must include a statement that 

written informed consent was obtained before the participant was enrolled in the study and the date 

the written consent was obtained.  

All participants will be insured against injury caused by their participation in the study according to the 

legal requirements. They will be informed about the insurance and the resulting obligations on their 

part. 

10.3 Subject identification, enrollment and screening logs 

The investigator agrees to complete a subject identification and enrollment log to permit easy 

identification of each subject during and after the study. This document will be reviewed by the 

sponsor study-site contact for completeness. 

The subject identification and enrollment log will be treated as confidential and will be filed by the 

investigator in the study file. To ensure subject confidentiality, no copy will be made. All reports and 

communications relating to the study will identify subjects by subject identification number and year 

of birth.  

10.4 Quality control and assurance 

The sponsor will implement a system to manage quality throughout the design, conduct, recording, 

evaluation, reporting and archiving of the study with a focus on study activities essential to ensuring 

protection of participants and the reliability of study results. The quality management system will use 

a risk-based approach.  

10.4.1 Data monitoring 

Study monitors will perform ongoing source data verification to confirm that data entered into the CRF 

by authorised study centre personnel are accurate, complete, and verifiable from source documents; 

that the safety and rights of subjects are being protected; and that the study is being conducted in 

accordance with the currently approved protocol and any other study agreements, ICH GCP, and all 

applicable regulatory requirements.  

The Medical Monitor will act as the main point of contact for PIs and sites to assess subject eligibility 

and ongoing protocol/safety management issues. 

The monitor will record dates of the visits in a study-site visit log that will be kept at the study-site. The 

first post-initiation visit will be made as soon as possible after enrollment has begun. At these visits, 

the monitor will compare the data entered into the eCRF with the source documents (e.g., hospital 

medical records). The nature and location of all source documents will be identified to ensure that all 

sources of original data required to complete the eCRF are known to the sponsor and study-site 

personnel and are accessible for verification by the sponsor study-site contact. If electronic records are 

maintained at the study-site, the method of verification must be discussed with the study-site 

personnel.  
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Direct access to source documents (medical records) must be allowed for the purpose of verifying that 

the recorded data are consistent with the original source data. Findings from this review will be 

discussed with the study-site personnel. The sponsor expects that, during monitoring visits, the 

relevant study-site personnel will be available, the source documents will be accessible, and a suitable 

environment will be provided for review of study-related documents. The monitor will meet with the 

investigator on a regular basis during the study to provide feedback on the study conduct. 

In addition to on-site monitoring visits, remote contacts can occur. It is expected that during these 

remote contacts, study-site personnel will be available to provide an update on the progress of the 

study at the site. 

10.4.2 Audits 

The study may be audited by the sponsor or by regulatory authorities. If such an audit occurs, the 

investigator must agree to allow access to required participant records. By signing this protocol, the 

investigator grants permission to personnel from the sponsor, its representatives, and appropriate 

regulatory authorities, for on-site monitoring of all appropriate study documentation, as well as on-

site review of the procedures employed in eCRF generation, where clinically appropriate.  

The Investigator should contact the Sponsor immediately if contacted by a regulatory agency about an 

inspection. 

10.4.3 Protocol amendments 

Neither the Investigator nor the Sponsor will modify or alter this protocol without the agreement of 

the other. All agreed protocol amendments will be clearly documented and will be signed and dated 

by the original protocol approving signatories. All protocol amendments will be submitted to the 

relevant institutional IEC/IRB for approval before implementation, as required by local regulations. The 

only exception will be when the amendment is necessary to eliminate an immediate hazard to a trial 

participant(s). In this case, the necessary action will be taken first, with the relevant protocol 

amendment following shortly thereafter. 

10.4.4  Protocol deviations 

All protocol deviations will be assessed and documented on a case-by-case basis before database lock. 

Important protocol deviations related to study inclusion or exclusion criteria, conduct of the study, 

non-compliance, participant management, or participant assessment should be described. Protocol 

deviations will be listed, and significant protocol deviations will be reported to the Ethics Committees 

(EC).  

10.4.5 Records 

10.4.5.1 Data capture and management 

Study data will be recorded on eCRF (electronic case report forms) with regular back up and controls 

for further analyses. Study investigators and authorized study staff will be authorized for the eCRF, and 

will be identifiable by login.  
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10.4.5.2 Source documentation 

Source documentation will include the demographic data, visit dates, signed ICF, and study number 

relating to the eCRF, and will be found in the oncology and radiotherapy departments participating to 

the study. 

10.4.5.3 (Electronic) care report forms 

The investigator should maintain adequate and accurate source documents and study records that 

include all pertinent observations on each of the center’s study participants. Source data should be 

attributable, legible, contemporaneous, original, accurate, and complete.   

All clinical data will be captured via electronic data capture. The investigator’s study center staff will 

enter and edit the data via a secure network. Electronic CRFs will be used for all participants. The 

investigator’s data will be accessible from the investigator’s site throughout the study. The eCRF must 

be kept current to reflect participant status at each part during the course of the study. The eCRF will 

not capture personalized data. The investigator must make a separate confidential record of 

personalized details (name and initials) on the participant identification and enrollment log. All 

changes to data are done by the investigator or designated site personnel through the electronic data 

capture system.  

It is the responsibility of the principal investigator of the study center to ensure that all participant 

discontinuations or changes in treatment entered on the participant’s eCRF are also made on the 

participant’s medical records. The eCRFs for any participant leaving the study should be completed at 

the time of the final visit or shortly thereafter. 

10.4.5.4 Confidentiality and data protection 

All study data will be handled in accordance with the law on General Data Protection Regulation (GDPR) 

and institutional rules [Belgian law dated on 30 July 2018 and 22 Aug. 2002]. 

The collection and processing of personal data from subjects enrolled in this study will be limited to 

those data that are necessary to fulfil the objectives of the study. These data must be collected and 

processed with adequate precautions to ensure confidentiality and compliance with applicable data 

privacy protection laws and regulations. Appropriate technical and organizational measures to protect 

the personal data against unauthorized disclosures or access, accidental or unlawful destruction, or 

accidental loss or alteration must be put in place. Sponsor and site personnel whose responsibilities 

require access to personal data agree to keep the identity of subjects confidential. 

The informed consent obtained from the subject includes explicit consent for the processing of 

personal data and for the Investigator/institution to allow direct access to his or her original medical 

records (source data/documents) for study-related monitoring, audit, ethics committee review and 

regulatory inspection. This consent also addresses the transfer of the data to other entities, if 

applicable. 

10.4.5.5 Record retention 



 

 

 HERMES/CTO23032GZA – Protocol v3.0 07-OCT-2024 57/70 

Clinical Trials Oncology 

Ref.Nr.: P.01-S.23 

Versie: 6.0 

  

 Maatschappelijke zetel: Ziekenhuis aan de Stroom vzw - Kempenstraat 100 – 2030 Antwerpen - www.zas.be - BTW BE 0862.382.656 

 

In compliance with the ICH/GCP guidelines, the investigator/institution will maintain all eCRF and all 

source documents that support the data collected from each subject, as well as all study documents 

as specified in ICH/GCP Section 8, Essential Documents for the Conduct of a Clinical Trial, and all study 

documents as specified by the applicable regulatory requirement(s). All essential documents will be 

retained according to ICH GCP for a minimum of 25 years after study termination and in compliance 

with all applicable legal and regulatory requirements.  

The investigator/institution will take measures to prevent accidental or premature destruction of these 

documents. If the responsible investigator retires, relocates, or for other reasons withdraws from the 

responsibility of keeping the study records, custody must be transferred to a person who will accept 

the responsibility. The sponsor must be notified in writing of the name and address of the new 

custodian. Under no circumstance shall the investigator relocate or dispose of any study documents 

before having obtained written approval from the sponsor. 

If it becomes necessary for the sponsor or the appropriate regulatory authority to review any 

documentation relating to this study, the investigator/institution must permit access to such reports. 

10.5 Study termination or study site closure 

The Sponsor, Investigator and the IEC/ IRB reserve the right to terminate or suspend the study at any 

time; however, this should be discussed between the relevant parties beforehand and the reason for 

such decision recorded. Should this occur, all data available will also be recorded in the CRFs. The 

Investigator should notify the relevant IEC/ IRB in writing of the study’s completion or early 

discontinuation. 

Study sites will be closed upon study completion. A study site is considered closed when all required 

documents and study supplies have been collected and a study site closure visit has been performed. 

The Investigator may initiate study site closure at any time, provided there is reasonable cause and 

sufficient notice is given in advance of the intended termination. 

Reasons for the early closure of a study site by the Sponsor or Investigator may include but are not 

limited to: 

- Failure of the Investigator to comply with the protocol, the requirements of the IRB/ IEC or local 

health authorities, the Sponsor’s procedures, or GCP guidelines. 

- Inadequate recruitment of subjects by the Investigator. 

- Discontinuation of further study treatment development. 

11.  Clinical study report 

A CSR will be prepared in accordance with ICH Guidance E3.  

Consideration will be given to any comments on a draft report. The report will incorporate the 

analytical and statistical results and methods produced by the Sponsor or their agents. A final report 



 

 

 HERMES/CTO23032GZA – Protocol v3.0 07-OCT-2024 58/70 

Clinical Trials Oncology 

Ref.Nr.: P.01-S.23 

Versie: 6.0 

  

 Maatschappelijke zetel: Ziekenhuis aan de Stroom vzw - Kempenstraat 100 – 2030 Antwerpen - www.zas.be - BTW BE 0862.382.656 

 

will be prepared to contain all those sections in the draft and a statement of compliance covering all 

the areas of the study conducted at the investigational site and the report, with GCP. The report will 

be issued under the Sponsor’s responsibility. 

Where required by the applicable regulatory requirements, an Investigator signatory will be identified 

for the approval of the CSR. The Investigator will be provided reasonable access to statistical tables, 

figures and relevant reports and will have the opportunity to review complete study results. The 

Sponsor will also provide the Investigator with the full summary of study results. 

The full CSR, or where required the CSR synopsis, will be submitted to the IEC within 12 months from 

the end date of the study. 

12. Use of information and publication 

Results from the study will be submitted for publication in high-ranking journals in the field of 

radiotherapy and/or oncology. 
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14. Appendices 

Appendix 1: Numeric Pain Rating Scale (NRS) 

During screening, the patient needs to report for each lesion his/her pain by indicating the intensity 

of pain on average during the past week (i.e. 7 days) on a scale from zero (i.e. no pain at all) up to 10 

(most imaginable pain).  
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Appendix 2: EORTC QLQ-C15-PAL  

Questionnaire will be used in Dutch, English and French. 
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Appendix 3: EuroQol Group EQ-5D-5L questionnaire 

Questionnaire will be used in Dutch, English and French. 

 



 

 

 HERMES/CTO23032GZA – Protocol v3.0 07-OCT-2024 64/70 

Clinical Trials Oncology 

Ref.Nr.: P.01-S.23 

Versie: 6.0 

  

 Maatschappelijke zetel: Ziekenhuis aan de Stroom vzw - Kempenstraat 100 – 2030 Antwerpen - www.zas.be - BTW BE 0862.382.656 

 

   



 

 

 HERMES/CTO23032GZA – Protocol v3.0 07-OCT-2024 65/70 

Clinical Trials Oncology 

Ref.Nr.: P.01-S.23 

Versie: 6.0 

  

 Maatschappelijke zetel: Ziekenhuis aan de Stroom vzw - Kempenstraat 100 – 2030 Antwerpen - www.zas.be - BTW BE 0862.382.656 

 

 



 

 

 HERMES/CTO23032GZA – Protocol v3.0 07-OCT-2024 66/70 

Clinical Trials Oncology 

Ref.Nr.: P.01-S.23 

Versie: 6.0 

  

 Maatschappelijke zetel: Ziekenhuis aan de Stroom vzw - Kempenstraat 100 – 2030 Antwerpen - www.zas.be - BTW BE 0862.382.656 

 

Appendix 4: National Cancer Institute Common Terminologie Criteria for Adverse Events  

(NCI-CTCAE) 

 

The Cancer Therapy Evaluation Program NCI-CTCAE version 5.0 (November 27, 2017) is presented at 

the NCI website, accessible via the following link: 

 https://ctep.cancer.gov/protocolDevelopment/electronic_applications/ctc.htm#ctc_50  

 

  

https://ctep.cancer.gov/protocolDevelopment/electronic_applications/ctc.htm#ctc_50
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Appendix 5: Karnofsky Performance score assessment [Crooks et al] 
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Appendix 6: Spinal instability neoplastic score (SINS) [Fourney et al] 
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Appendix 7: ESCC grading score [Bilsky et al] 
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Appendix 8: Mirels score [Mirels et al] 

 

 

 

- Score ≤ 7 = the probability of fracture (5%) is low and such a lesion may be treated 

conservatively 

- Score 8 = the probability of fracture (15%) is intermediate, discussion with orthophedic 

surgeon is advised 

- Score ≥9 = the probability of fracture (33% and more) warrants prophylactic fixation of the 

bone 
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