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1. Introduction 
The deliverable D8.1 (Readiness to start recruitment for clinical tests) refers to task 8.1 (Study preparation 

& regulatory aspects). The results on this task cover the work of setting up all preparation and regulatory 

aspects to start recruitment for independent data (clinical, biological and imaging) to validate externally 

the PRIMAGE platform as a tool to predict tumor behavior at diagnosis in neuroblastoma (NB) and pontine 

diffuse intrinsic glioma (DIPG).  

This project will undertake two phases in order to achieve its main objective, develop the PRIMAGE 

platform as a tool to predict tumor behavior in NB and DIPG in the routine clinical practice.   

Phase I: Training, Testing and In silico Internal Validation (performed in WP3). 

▪ Training: during this phase the parameters will be extracted to build the predictive models on a 

cohort of cases. In-silico predictive models to estimate clinical evolution in this first phase will be 

constructed from the 80% of the data of those patients with a confirmed diagnosis of NB studied 

between 2002 and 2019. In this series, cases without imaging, biological or genetic relevant 

studies to the diagnosis will be excluded (clearance) as well as those presenting relevant 

comorbidities (such as malformations or other neoplasms). From their images, different 

computational parameters (radiological and dynamic) will be obtained with which to build 

estimating models of clinical evolution through statistical, multivariate analysis and groupings, 

from the images obtained at diagnosis and in the first evaluation after starting treatment. 

▪ Testing and In silico Internal Validation: subsequently, the clinical predictive model developed will 

be tested (with 10% of data) and internally validated (with other 10% of data) with cases collected 

between 2002 and 2019. 

 

Phase II: In silico External validation. 

▪ With external and independent cases data from 2002 to 2022, it will be carried out a verification 

to confirm in-silico the potential universality of the model as a decision support system. 

 

Thus, WP8 overall corresponds to O8 of sect.1.1 stated in the DOA, and the main objectives are: 

▪ To validate the platform performance with a dataset cohort of patients different from the one used 

for training and internal validation in WP3, as a non-interventional study, aimed to demonstrate 

PRIMAGE platform as a useful tool in routine clinical practice. 

▪ To test the platform usability by the Clinical Partners acting as users of the platform. They will be 

assisted as well by a technical expert, in order to discriminate usability aspects (which refinement 

should be subject of future innovation projects and validated in prospective clinical trials) from 

performance issues which are this project´s core. 

 

 
Figure 1. PRIMAGE Development. Green boxes represent Phase I and Orange box represents Phase II. 
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Table 1. Relevant Acronyms 

AEMPS Agencia Española de Medicamentos y Productos Sanitarios 

AEPD Agencia Española de Protección de Datos 

CCRI  St. Anna Kinderkrebsforschung - Children Cancer Research Institute 

DIPG Diffuse Intrinsic Pontine Glioma 

EC European Commission 

GDPR General Data Protection Regulation 

HULAFE Hospital Universitario y Politécnico La Fe 

LOPD Ley de Ordenación y Protección de Datos 

NB Neuroblastoma 

PI Principal Investigator 

SIOPE European Society for Paediatric Oncology 

UKOELN Klinikum der Universitaet zu Koeln 

UNIPI Universita di Pisa 

 
 

2.  Need of an External Validation 
 

The key aspect of PRIMAGE project is to develop an open cloud-based platform with the integration of 

quantitative imaging data with clinical and biological data to get in-silico models to support decision 

making in the clinical management of two paediatric cancers, NB and DIPG.  

 

The in-silico models (made by computers) are fostered by the availability of high throughput datasets and 

new data analysis strategies.  PRIMAGE Project will work with retrospective Real World Data (RWD) 

from already treated cases of NB and DIPG to build algorithms using new imaging biomarkers. Computer 

training with these new biomarkers will lead us to generate reliable predictions as well as new knowledge 

on the mode we stratify neuroblastoma´s patient risk before start treatment or in the way we manage 

DIPG. But to generate those algorithms and to make computers learn them to be able to see its usability 

with artificial intelligence we need multiple cases.  

 

Contrary to prospective studies and research controlled data in which there is a homogenous and 

controlled sample, the main advantages of retrospective studies that use data from the real world (RWD) 

are slightly different. A retrospective study offers a large population in defined and simple groups, the 

inclusion of comorbidities and the possibility of having a large temporal window to follow-up patients and 

their outcome or obtaining real world evidence (RWE). Several disadvantages may be data heterogeneity 

and a major need to control data quality whereas in the prospective studies and research controlled data 

there may be limited size groups, the need of more precise inclusion criteria and limited evidence due to 

subsampling bias and they may take more time. 
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Nevertheless, in general in science and in particular in research, reproducibility still remains an important 

issue and it should be the best possible. It is why we need to increase the acquisition of independent NB 

and DIPG data cases to test in-silico the prediction models that will be developed in the training, testing 

and internal validation phase in an independent cohort.  

The in silico external validation in PRIMAGE project will be done with different datasets: retrospective 

data from hospitals outside PRIMAGE consortium and with data from new diagnosed and treated cases 

of NB and DIPG from PRIMAGE clinical partners and Databases/Registries (see Figure 1). In the latest, 

cases provided will have a minimum time of follow-up that will be acquired in a prospective way, once we 

have validated the PRIMAGE prediction tool.  

 

 
Figure 2. Sources of data for in silico external validation 

3.  Sources of independent data 
Task 8.1 is devoted to detail the steps and all regulatory aspects needed to get independent data from 

NB and DIPG patients for the external validation. These independent data will be incorporated to the 

PRIMAGE repository through PRIMAGE platform from European Registries and European hospitals 

outside the Consortium with historical cases and from the PRIMAGE Clinical Partners and 

Databases/Registries with new cases, collected from their local repositories. In figure 2 you can see the 

different sources of data that will be used for the in silico external validation.  

 

Therefore, it will be established collaborations between PRIMAGE project coordinator (HULAFE) and 

different European hospitals and existing International registries (i.e. International DIPG registry) that are 

not partners of PRIMAGE. The formal procedure to request access to data has already been initiated and 

the responsible entities for the management of the respective registries and electronic clinical histories 

from collaborating hospitals will comply with the relevant regulatory approvals needed (see D11.2). 

3.1 Data from External Hospitals 

Here is described the steps followed to engage external hospitals in Europe to participate in PRIMAGE 

project providing NB and/or DIPG cases for the in silico external validation: 

Spanish hospitals 

In a first step the PRIMAGE project coordinator (HULAFE) has approached 14 Spanish hospitals that 

treat patients diagnosed of NB and DIPG sending a first letter the 11th of April 2019 which explained in a 

general way what the PRIMAGE project consist of and gave a link to the PRIMAGE website (see Annex 

1). Previously, the Project was presented in the Annual Spanish Neuroblastoma Group meeting in 

Valencia and in the Annual European Brain Tumour Group meeting in Brno. In a second time before 

having direct contact with some of the responsible Paediatric oncologists of those hospitals during the 

10th Annual Oncohaematology Paediatric Spanish Society in Jerez de la Frontera, another letter was sent 

the 23rd of May 2019 with more details about collaboration (see Annex 1). Lately, new contact was made 

by e-mail in July 2019. 

The Spanish hospitals that have been approached are the following (see Figure 2 to locate them in the 

map): 

• H. Niño Jesús (Madrid) 



D8.1_ Readiness to start recruitment for clinical test 

 

10 

• H. La Paz (Madrid) 

• H. Sant Joan de Deu (Barcelona) 

• Vall d´Hebron (Barcelona) 

• H. Son Espases (Mallorca)  

• H. General Universitario of Alicante  

• H. Clínico Universitario of Valencia. 

• H. Cruces (Bilbao). 

• H. Universitario Virgen de las Nieves (Granada) 

• H. Universitario Reina Sofía (Córdoba) 

• H. Universitario Virgen del Rocío (Sevilla)  

• H. Clínico Universitario Virgen de la Arrixaca (Murcia) 

• H. Universitario Regional of Málaga 

• H. Miguel Servet (Zaragoza) 

 

 
Figure 3. Spanish potential collaborating hospitals 

In order to present PRIMAGE Project and to discuss details about collaboration, two meetings have been 

set up to date: 

- A face to face meeting with H. Niño Jesús and H. La Paz in Madrid the 16th of October 2019. 

- A conference call meeting with H. Sant Joan de Déu and H. Vall d´Hebron the 12th of November 

2019.  

In the same line, we will meet with H. General of Alicante and H. Clínico of Valencia in the next weeks-

months and with any other centre that may ask for it.  

As clinical and image data are stored and guarded by each hospital, the Ethics Committee of each of the 

different collaborating centres will have to approve the PRIMAGE project before sharing any data within 

this research study. Furthermore, a collaboration agreement will be signed between the project 

coordinator and the new collaborating centre/registry. 
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Data from patients with Neuroblastoma and DIPG already treated and followed-up will be pseudonymized 

using the EUPID (European Patient Identity Management) patient identification tool prior transfer to 

PRIMAGE repositories (see D3.1).  

 

We have given them the documents listed below to prepare and regulate the collaboration between the 

hospitals and the PRIMAGE Project:  

- Data Transfer Agreement for PRIMAGE H2020 Centralized Repository document between La Fe 

Health Research Institute, QUIBIM S.L and the external Hospital,  

- PRIMAGE Project description for External partners,  

- Resolution of the AEMPS (see Annex 2),  

- HULAFE´s Ethics Committee approval (see Annex 2)  

- General document with the explanation of the procedure and advantages of this collaboration. 

 

Specifically, H. Son Espases in Mallorca has the Ethics Committee approval already, and as long as we 

sign the Data Transfer Agreement for PRIMAGE H2020 Centralized Repository document between La 

Fe Health Research Institute, QUIBIM S.L and them, they will get access to the PRIMAGE Platform to 

start providing data from NB and DIPG cases treated there since 2002, whenever it is possible. 

Other European hospitals: 

At a later time, there have been approached other European hospitals by sending them similar letters as 

referred previously and we are in the process to set up collaboration.  

The European hospitals that have been approached are the following: 

• Netherlands Cancer Institute (Amsterdam) 

• Centro Hospitalar Universitário do Porto  

• University Hospital Centre of Coimbra  

• Ospedale pediatrico Bambino Gesu (Rome) 

• Ospedale pediatrico Gaslini (Genova) 

• Institut Claudius Regaud (Toulouse) 

• Milan Institute (Milan) 

• Great Ormond (London)  

• Children´s Grigore Alexandrescu (Bucharest) 

 

With regards to the European hospitals which differ from the Spanish ones, the documents listed above 

were sent to the following hospitals:  

• Ospedale pediatrico Bambino Gesu (Rome) 

• Ospedale pediatrico Gaslini (Genova) 

• Children´s Grigore Alexandrescu (Bucharest) 
 

Eventually, the referred documents will be sent to the different external hospitals that will collaborate with 

PRIMAGE Project to be able to start with task 8.2 by June 2020 (M18 of the Project). 

Some other documents that are being finished at this time are the PRIMAGE Centralized Repository 

Implementation manual (QUIBIM) and update of the Data Management Plan for PRIMAGE Centralized 

Repository. 

3.2 Data from European Registries and Databases 

Parallelly and in a similar manner than with the hospitals outside the Consortium, it has been sent two 

letters to the SIOPE DIPG Registry, the 23rd of May 2019 and the 22nd of July 2019 asking for their 

collaboration with the PRIMAGE Project, as this Registry contains multiple cases of DIPG with clinical, 



D8.1_ Readiness to start recruitment for clinical test 

 

10 

biological and imaging data and one of its main objectives is to enable collaborative research (see Annex 

1). More detailed information about the SIOPE DIPG Registry can be found in D3.1. 

Similar to the retrospective (2002 – 2019) data extraction, SIOPEN-r-net will provide NB-based clinical, 

imaging and biological data out of clinical trials since the HR-NBL1/SIOPEN trial was extended by one 

year (till October 2020) and new cases will be integrated from 2020 on (see Figure 2). The exact strategy 

of data extraction and curation is still being worked out. 

3.3 Data from Clinical Partners  

New diagnosed and treated cases of NB and DIPG in the Clinical Partners (HULAFE, CCRI, UKOELN, 

UNIPI) from 2020 to 2022 will be incorporated to the PRIMAGE dataset for external validation. 

Those patients whose data will be incorporated to PRIMAGE Platform will undergo the standard of care 

regarding physical interventions for diagnosis and treatments of their diseases as in normal clinical 

practice (such as imaging, histology, and genetic tests) before entering our registry. There won´t be any 

intervention on them (see D11.2 for more details). 

4. Technical issues 
The type of data to be collected for the external validation will follow the same criteria as described in 

WP3 for the training and internal validation (i.e. clinical, pathological, biological and imaging data). 

Information systems among hospitals are different between the European countries and also in the same 

country. It means, data are stored in different ways and formats and information is not structured or easily 

available. The technical issues regarding the implementation of PRIMAGE database and mechanisms 

for archiving and storing imaging data, linkable to clinical data will be explained and detailed in D3.2. 

5. Conclusion 
This document gives an explanation about the readiness to start recruitment for independent data for 

achieving the dataset to validate externally the PRIMAGE prediction models of tumour behaviour at 

diagnosis and after the first treatment for NB and DIPG.  PRIMAGE Platform will finally act, if proven 

accurate, as a parallel method enhancing the clinical management of future patients.  

It also describes the formal procedures performed to request access to data to the responsible entities 

(hospitals and registries) for the management of the respective registries and electronic clinical histories. 

In addition, this deliverable also presents some achievements committed by the PRIMAGE Project at this 

point (M12): the favourable dictum of the Ethics Committee Research from the University and Polytechnic 

Hospital La Fe, the St. Anna Kinderkrebsforschung Children´s Cancer Research Institute (CCRI), the 

University Hospital of Pisa (UNIPI) and the resolution of the AEMPS (Spanish Agency of Medicine and 

Health products). The University Clinic of Koeln is pending resolution from its Ethics Committee. 

Thus, HULAFE as WP8 leader in collaboration with the other Clinical Partners have begun the means to 

collect as many independent cases as possible from 2002 to 2022 for the in silico external validation. 
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ANNEX 1: Letters of collaboration 
1. First letter to Spanish hospitals: 
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2. Second letter to Spanish hospitals: 
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3. First letter to SIOPE DIPG Registry 
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4. Second letter to SIOPE DIPG Registry 
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ANNEX 2: AEMPS resolution  
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ANNEX 3: Ethics Committee approvals 
1. HULAFE Ethics Committee approval: 
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2. CCRI Ethics Committee approval: 
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3. UNIPI Ethics Committee approval
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