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eHealth for Research 

„ ……….eHealth is the cost-effective and secure use  
of information and communications technologies in 
support of health and health-related fields, including 
health-care services, health surveillance, health 
literature, and health education, knowledge and 
research“ 

 
WHO, WHA58.28, eHealth, The Fifty-eighth World Health Assembly, 25. 
05. 2005 
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Local Healthcare 
Provider 

Member 

Member 

Local Healthcare 
Provider 

Member Remote monitoring 
and follow-up 

Virtual clinical/tumour 
boards 

Remote guidance 
and Diagnosis 

Secure exchange of Patient 
information, 
databases/registries 

Tele-radiology 
Tele-surgery 
Tele-imaging 
Tele-dermatology 
Tele-consultation 
…. 

Remote  
training 

 
THE EUROPEAN UNION VISON  

Telemedicine and other IT solutions and tools are the basis 
 

Member 
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 > 12.000 children and young people diagnosed in Europe each year 

 60 different types of cancer ,  > if biological markers considered 

 6000 die each year 

 

  The quality and availability of paediatric cancer care widely varies across 
Europe 

 10% to 20% of them die from curable forms of cancer where quality care is not 
easily accessible. 

 The outcome gap is even larger for paediatric cancers with poor outcomes 

  In 2020 - 500.000 survivors : 2/3 late effects 

 

 

Paediatric Cancer  
is a public health challenge 
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Consumers, Health and Food 

Executive Agency 

European Expert Paediatric Oncology Reference Network 
for Diagnostics and Treatment  
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Stakeholders  

 Project Coordination:  
CCRI /Vienna-AT 

 More than 60 Partners 
(Health care professionals, 
Hospitals, Institutes) from 17 
coutries  

•  18 core partners from 9 EU countries  

• > 50 Collaborating professional 
partners 

 

 

 

  

 Involving parents and patients   

  8 Work Packages  

Collaborating partners 

Number 51 

Eastern 
European 

20% 

Western 
European 

80% 

ExPO-r-Net is a 3.5 year project (03.2014 - 09.2017)  to build and 

structure a European  Reference Network for Paediatric Cancer 

(PaedCan ERN) 
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Deutsches Kinderkrebsregister Mainz  
/ 2000 New Cases / year   

Childhood Cancer 

 

Brain Tumours  
19% 

Neuroblastoma 
8% 

Other (VRT)  
8% 

Wilms Tumour 
6%  
 
 

Lymphoma 
13% 

Leukaemia 
30% 

Liver Tumours  
1% 

Soft Tissue Sarcoma  
7% Bone Tumours  

5% 
Retinoblastoma 
3% 

 Rare Disease Definition: 1 in 2000   www.eurordis.org 

 Childhood ( < 15 years) Cancer Incidence in Europe: 1 in 6250  
Kaatsch et al. Cancer Treat Rev. 2010, 36(4):277-85. Epidemiology of childhood cancer. 

http://www.eurordis.org/


10 

ExPO-r-Net:  
PaedCan ERN Roadmap 

  Healthcare cooperation and resolving expert fragmentation 

  Identifying special therapeutic needs of young people with 
cancer requiring high expertise interventions with ECTG 

 Examples: special surgery, radiotherapy (proton therapy), stem 
cell transplants  

  Identifying European institution ready to engage as reference 
centres by  establishing and/or rolling out virtual tumour boards 
for cross border advice  

 Identifying European Institutions /hospitals offering top level 
expertise for special therapeutic interventions and referrals 

  Guidance for Health Care Providers  

Increased Transparency for Affected Families   
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European Clinical Trial Groups   

International Coordinating Sites (PI) 
Hubs of Coordination 

 Already in Expo-r-Net  

 Acute Lymphoblastic Leukemia  

(ALL2009, IntreALL, Interfant, ALL-SCT) 

 Brain Tumours ( div. entities) 

 Ewing Sarcoma 

 Hepatoblastoma 

 LCH 

 Lymphoma (NHL, Hodgin) 

 Neuroblastoma 

 Osteosarcoma 

 Soft Tissue sarcomas(CWS, EpSSG) 

 Wilms Tumour 

 Very Rare Tumours – paediatric age 

 

 Invited 

 AML 

 Lymphoma Groups (NHL, Hodgkin)   
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VRT network 

Retinoblastoma network 

Hepatoblastoma network 

Wilms Tumor .... 

ECTG  & Other tbd ... 

Hubs of 

Coordination 
„Super“-Hubs of 

Coordination 

  ROADMAP 

ExPO-r-Net Paediatric Oncology European Reference Network 

 PaedCan ERN 
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1) The Survivorship Passport is an innovative patient-centered web platform 

that provides a ‘Patient Summary’ with relevant information on the medical 

history and treatment undergone by patients.  

 

2) The goal is to empower patients and make them aware of the potential risks 

or late effects stemming from the previous diseases and treatments 

received.  

 

3) It also includes recommendations for a personalized long-term follow-up, 

based on treatment history and up-to-date clinical guidelines, in 

collaboration with EU-Pancare experts. 
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Survivorship Passport: A life-long cancer-
related patient-centered repository 

The long-term Cancer History 

Life-long data preservation 

First 
Cancer 

Follow-
ups Follow-

ups Follow-
ups 

Secondary 
Cancer or 

other 
diseases 

Follow-
ups Follow-

ups Follow-
ups 

…. 

Survivorship Passport  
First Version 

Survivorship Passport  
Second Version 

Survivorship Passport  
Third Version 

Survivorship Passport  
Fourth Version 

Survivorship Passport Platform  
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Structure 

• Demographics 

• Diagnosis 

• Front line treatment 

• Chemotherapy 

• HSCT 

• Radiotherapy 

• Surgery 

• Relapse/Progression 

• Other relevant clinical events 

• Medical suggestions 

• Relapse after 1° end of therapy 

• Notes 

420 

variable

s 

Before 2013 2014 2015

January-June July-December January-June July-December January-July

Cardiomyopathy

SMN breast cancer     Coronary / vascular disease

CV risk / Metabolic syndrome

Models of care  / transition

   

Female gonadal toxicity

Male gonadal toxicity

Neurocognitive deficits, fatigue

Thyroid cancer/ dysfunction

Bone

CNS & other  vasculopathy

GH deficiency

Hearing disabilities

 Tubular/glomerular injury

Other secondary neoplasms
Miscellaneous Group 1

Miscellaneous Group 2

IGHG EBM method Finishing final 

IHG & PCSF collaborationEBM method   documents

PCSF alone "Pragmatic method focused on education"

14 IGHG+PCSF (2 completed + 3 

≈completed) 

3 PCSF alone (transition + 2 miscellaneous) 

ICD-O 
(WHO or Cancer 

registries) 
ATC 

New coding (215 variables) 
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                   may also gather medical images (e.g. Radiotherapy) 

Chiara 
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Demographic 
data 

Tumor description 

Front line 
treatment 

Relapse/Progression 

Chemotherapy 

Stem Cell 
Transplantation 

Radiation Therapy 

Surgery 

Other relevant 
clinical events 

Recommendations 
for follow-up 

Other relapses 

Chemotherapy 

Stem cell 
transplantation 

Radiation therapy 

Surgery 

Other relevant clinical 
events 

New 
recommendations for 

follow-up 

Second 
tumor 

... 

Survivorship Passport Data Schema 
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Guideline example (English version) 
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Guideline example (German version) 
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Multi-language 
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Care 

• Empowerment of survivors 
• Risk adapted personalized follow-up 
• Homogeneous follow-up 
• Guidelines available to survivors and GP 
• Appropriate use of NHS resources 

Research 

• Early identification of «epidemic» of 
emerging rare events 

• Identification of risk factors 
• Move from «cure at any price» to «cure at 

least price»  
• Design of new treatment strategies  

The Survivorship Passport:  
2 sides of the same coin 
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Survivorship Passport Data Flow 

Patient 
Registration 

Diagnostic 
Data 

Therapy 
Information 

 
 

A. Clinician registers the 

patient in the Patient 

Registration form 

B. During the registration 

process, the system 

requests the EUPID 

code for the Patient 

C. In the Diagnostic Data 

area the clinician can 

collect all the relevant 

clinical information 

D. Therapy Information 

are important for the 

generation of guidelines 

E. The system generates 

the Passport and 

related Guidelines 

Passport & Guidelines Generation 
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Already available Tools from ENCCA 
 

 
EUPID - European Unified 

Patient IDentity 
Management Service 
• www.eupid.eu (beta) 

 

Survivorship Passport – 
Patient Summary 
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R. Ladenstein, M. Schrappe, K. Pritchard-Jones, Z. Dobai, S. Essiaf, P. Kearns, et 
al., "ENCCA - EUROPEAN ACTIVITIES AND ACHIEVEMENTS WITH POTENTIAL 
INTEREST OUTSIDE OF EUROPE," Pediatric Blood & Cancer, vol. 62, pp. S202-
S202, Nov 2015. 

http://www.eupid.eu/
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EUPID Concept 

24 31.05.2016 

IDAT
[…]

PSN1 PSN2

IDATCRYPT 
[…]

IDATHASH

[…]

EUPID

Pseudonymisation Pseudonymisation

Assignment Assignment

Encryption Hashing

Assignment

Assignment

PID1 PID2

De-Identification De-Identification

Context1 Context2

+ +

IDAT Identity Data
IDATCRYPT Encrypted Identity Data
IDATHASH Hashed Identity Data
MDAT Medical Data
PID de-identified context-specific Patient Identifier
PSN Pseudonym
EUPID European Unified Patient Identifier

Input (GUI)
accessible (Output)
inaccessible (internal)

Each Context   

needs 1 Informed Consent 

(i.e Trial A) 

Given Name 

Surname , 

Date of Birth  

Pseudonym for 

this  Context 

EUPID itself not 

visible  to the 

outside world  

Same Patient 

New Context 

 New  

Pseudonym PSN2 

• No Double Registration 

• Data Matches  

• Re-Identification  
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Secondary Use of Data  

Pilot Neuroblastoma Data Integration 

 

SRN-IDSRN-ID

Clinical 
Trial

Biosample
Core Dataset

Clinical Trial
Core Dataset

Bio 
Bank

EUPID
PSNCT1

PSNCT2

PSNCT3

PSNCT4

PSNCT5

Secondary Use

Trusted Third Party

PSNGeo _17q_GAIN _1P_LOAB

GEO-1 1 0

GEO-2 9 0

GEO-3 9 1
GEO-4 9 1

PSNINRG LDH FERRITIN

INRG-a 317 48
INRG-b 293 11

INRG-c 570 12
INRG-d 642 15

INRG-e 489 19

Reference Table

PSNINRG PSNGEO

INRG-a GEO-2

INRG-c GEO-3

PSNBB1

PSNBB2

PSNBB3

PSNBB4

+
PSNSECONDARY USE LDH FERRITIN _17q_GAIN _1P_LOAB

PSN-α 317 48 9 0

PSN-β 570 12 9 1

Patient
IDAT

Patient
IDAT

Context CT Context BB

H. Ebner, D. Hayn, M. Falgenhauer, M. Nitzlnader, G. Schleiermacher, R. Haupt, 
et al., "Piloting the European Unified Patient Identity Management (EUPID) 
Concept to Facilitate Secondary Use of Neuroblastoma Data from Clinical Trials 
and Biobanking," Stud Health Technol Inform, vol. 223, pp. 31-8, 2016. 

KEY and UNIQUE  to 
EUPID:  
No  central personal data 
storage in Europe!  
Personal Data stays with 
Health Care Providers only 
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Patient-based 
Survivorship Passport  

(printable PDF) 

National/ Hospital  
Electronic Health Records  
or other Healthcare data 

(data transfer via HL7, IHE, 
…) 

Passport 
   

dedicated  
 

database 

Patient- based 
Survivorship Passport 
(web-based version) 

Clinician Data Input  

Secure Web 

The Survivorship Passport Data Flow 
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National 
Authorities 

Passport 
   

dedicated  
 

Research Database 

Oncologists, 
GPs,. 

  Data Input 
(Hospital) 

Survivorship Passport Data Access:  
Future 

WEB 

Patients 

Patient will have the possibility to 

view and share his own data 

during lifetime  

Legenda 

View data 

Update data 
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Future planned Developments  
 The possibility of a mobile app 

for the passport is under 

consideration  
• Passport download and/or search 

for specific information 

• Possibility of pop-up memos 
according to guidelines 

 SU-PP Concept part of  
Austrian National Cancer Plan 
• Implementation with the Austrian 

electronic health records 

• European eHealth based long term 
follow up and advisory health 
surveillance instrument solution 
for a moving  population    
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Long Term Follow Up  
Integration in new Clinical Trials 

 Identification of Core data set for LTFU  
(eHealth compatible) 

 Integration of LTFU diagnostic test in clinical trials  

 Data linkage of data bases and LTFU registries via 
EUPID  

  Secondary Use of data via eHealth /Research 
platform integrating the eHealth Survivorship 
Passport  
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ExPO-r-Net: Key Benefits 

 Improved visibility and access to expert care and advise in Europe:  
A ‘roadmap’ of centres to allow medical teams to find expert sites for given 
conditions for advise and patient referral if indicated  
 

 Information on cross-border treatment modalities: in another EU –Member 
State accessing healthcare or advice received and reimbursement for advise  

 
 Possibility to be treated at home or abroad: Mechanisms to facilitate 

movement of information and knowledge rather than patients whenever 
possible;  
 

 Progress in instituting virtual late effects centre:  
incl. operationalising Survivorship Passport  
 

  Elevated standards of treatment and care across all of Europe  
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THANK YOU! 

The project ExPO-r-Net has received funding from the European 
Union in the framework of the Health Programme (2008-2013), grant 
agreement nr. 2013 12 07. The content represents the views of the 
author and is his sole responsibility and it can in no way be taken to 
reflect the views of European Union bodies. The European 
Commission and/or Chafea do not accept responsibility for any use 
that may be made of the information it contains. 

PaedCan ERN  
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 PaedCan ERN  
ExPo-r-Net Roadmap   

Hepatoblastoma 
 Background 

• Annual hepatoblastoma incidence: 1-1,5 case / million, thus expected 
number of hepatoblastoma cases annually in Europe is 120-180 

 

• Childhood Liver Tumours Strategy Group SIOPEL:  European platform with 
211 members and global partners to discuss paediatric liver tumours 

 

• SIOPEL therapy Guidelines: 

• Standard risk SIOPEL3 cisplatin monotherapy 

• High risk non-metastatic SIOPEL3 SuperPLADO 

• High risk metastatic SIOPEL4 dose intensive cisplatin 

• HCC – in preparation 
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 Impact 
• Network of European centres of expertise in the treatment of paediatric  

     liver tumors 

• Access to equipment and experience in unique treatment modalities: 

• Liver transplantation (LTX) 

• Chemoembolization (HACE) 

• Radiofrequency ablation (RFA) 

• Complicated liver resections with vascular reconstructions 

• Fully operational Virtual Consulation Forum  

• Standardized consultation and referral criteria 

• European state-of-the art in hepatoblastoma 

 

 

 

 PaedCan ERN 
ExPo-r-Net Roadmap   

Subentitity Hepatoblastoma 
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Hepatoblastoma  
Hubs of Coordination 

  Country  Institute, Location 

1 Belgium Cliniques Universitaires Saint-Luc, Brussels 

2 Czech Republic 
Motol Children’s Hospital, St. Charles University, 
Prague 

3 France Institut Gustave Roussy (IGR) , Villejuf 

4 France Institut Curie, Paris 

5 France University of Paris, Kremlin-Bicetre 

6 France Hopital Necker Enfants Malades, Paris 

7 Germany  University of Munich  

8 Germany University of Tuebingen 

9 Hungary Semmelweis University Budapest  

10 Italy Azienda Ospedaliera di Padova (AOPD) 

11 Italy Ospedale Pediatrico Bambino Gesù, Rome 

12 Netherlands VU University Medical Center, Amsterdam 

13 Netherlands Dept. Of Pediatric Surgery  center in Utrecht 

14 Poland The Medical University of Gdansk  

15 Poland Memorial Children’s Hospital, Warsaw 

16 Spain Hospital Universitario Vall d'Hebron  

17 Spain Hospital Carlos III (Madrid), Madrid La Paz 

18 UK Birmingham Children's Hospital (UOB) 

19 UK Leeds Children’s Hospital 
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SIOPEL  
Virtual Case Consultation system 
User oriented web portal for virtual advice  
developed and supported by CINECA, Italy 

  Advantages 

• Provide access to global expertise to support clinicians in managing challenging cases, 
particularly in rare diseases 

• Opportunity to update clinicians on new developments in diagnosis, risk stratification 
and  treatment approaches 

• Cases storage for training purposes 

 

 Workflow 
 

 

 

 

 

IT PLATFORM 

 

CASE 

SUBMISSION 

 BY CLINICIANS 

PANEL 

ASSIGNMENT BY 

MODERATOR  

ONCOLOGY PATHOLOGY RADIOLOGY SURGERY 

WEB  REVIEW 

CONCLUSIONS 

BY MODERATOR 

… 
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European Clinical Trial Groups   
International Coordinating Sites (PI) 

Hubs of Coordination 

  Country  Institute, Location 

1 Austria 
St. Anna Kinderspital (SAK)/Children's Cancer 
Research Institute (CCRI), Vienna 

2 France Institut Gustave Roussy (IGR) , Villejuf 

3 France Institut Curie, Paris 

4 Germany Christian-Albrechts-Universitaet zu Kiel (CAU) 

5 Germany Charité Universitätsmedizin Berlin (Charité) 

6 Germany Universitätsklinikum Frankfurt  

7 Germany Olgahospital, Stuttgart 

8 Germany University Hospital Hamburg 

9 Germany University Children’s Hospital, Bonn 

10 Germany Universitätsklinikum Münster  

11 Italy Azienda Ospedaliera di Padova (AOPD) 

12 Italy 
Universita degli Studi di Milano-Bicocca, 
Ospedale San Gerardo di Monza (Biondi, 
Jankovic) 

13 Netherlands Princes Maxima Centrum, Utrecht 

14 Spain Hospital universitario La Fé, Valencia  

15 Sweden Lunds universitet (ULUND), Lund 

16 UK 
University College London (UCL, Pritchard-Jones, 
Wheelan) 

17 UK Birmingham Children's Hospital (UOB) 
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European Clinical Trial Groups   

International Coordinating Sites (PI) 
Hubs of Coordination 

 Already in Expo-r-Net  

 Acute Lymphoblastic Leukemia  

(ALL2009, IntreALL, Interfant, ALL-SCT) 

 Brain Tumours ( div. entities) 

 Ewing Sarcoma 

 Hepatoblastoma 

 LCH 

 Lymphoma (NHL, Hodgin) 

 Neuroblastoma 

 Osteosarcoma 

 Soft Tissue sarcomas(CWS, EpSSG) 

 Wilms Tumour 

 Very Rare Tumours – paediatric age 

 

 Invited 

 AML 

 Lymphoma Groups (NHL, Hodgkin)   
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Peadiatric Haematology Oncology  
Clinical Centres in European Countries with 

Low Health Expenditure Rates (LHEAR) 
Preparation of a checklist  enabling self-assessment by 
treatment centres of their compliance with the European 
Standards 
 

• Identification of centres in Central/Eastern Europe, which 
meet specified criteria to  fulfil the Standards of Care  

• They will become visible internationally and may in the 
future interact with “hubs of coordination” via virtual 
tumour boards.  

• These identified centres should be able to do baseline care 
for the patients, with help and advice from tumour boards  
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LHEAR Countries in Europe 
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Self Assessment Questionnaire based on the 
Standards of Care Requirements in PHO  

 “Assessment  test run” 
• UCL London 

• IGR Villejuif 

• Erasmus Rotterdam 

• Milano 

• Kiel 

 LHEAR Countries  
• Sofia,  Bulgaria 

• Bucharest,  Romania 
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ExPO-r-Net:  
Patients, Survivors at Heart 

Childhood Cancer International Europe (CCI Europe) is 
instrumental in feeding the needs of childhood cancer parents 
organisations and survivor groups to the project. 

 Example: Participation to questionnaires and site visits to 
centres with the potential to link to the  
PO-ERN based on European Standards  

of Care for Children with Cancer . 
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LHEAR – National Centres  
Identification ongoing  

  Country  Institute, Location 

1 Croatia Zagreb UHC 

2 Croatia Zagreb KDBZ 

3 Czech Republic Praha 

4 Czech Republic Brno 

5 Hungary Budapest SEMMELWEIS 

6 Latvia Riga 

7 Lithuania Vilnius 

8 Poland Wroclaw 

9 Poland Warsaw 

10 Poland Cracow 

11 Romania Bucharest ICF 

12 Romania Bucharest JOB 

13 Romania Jasi 

14 Slovakia Bratislava 

15 Slovenia Ljubljana 

Planned after site evaluation:  

 

 Affiliation of LHEAR Hocs with   

PaedCan ERN Hocs as needed 

 For VTB 

 For optional CBHC referrals 

  


