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INTRODUCTION 
 
Wolfram, Alström and Bardet-Biedl (BBS) (WABB) syndromes are rare diseases with 
substantial clinical overlap and complex presentation of symptoms. The rarity of these 
syndromes and scarcity of information can translate into unsatisfactory outcomes for 
patients including delayed / missed diagnosis, difficulty in accessing appropriate care and 
mis-management of the symptoms.  
 
The Euro-WABB project has aimed to tackle these issues. The strategic objective of the 
project is to support efficient diagnosis, treatment, and research for WABB diseases in 
Europe and this has been predominantly achieved through setting up an EU-wide registry 
containing anonymised clinical data on presentation history, complications, clinical 
investigations and molecular genetic data for patients with WABB diseases.  
 
The web-based registry was established in 2011 and is held on a Virtual Registry and 
Information Environment (VRIE) managed by the National e-Science Centre (NeSC) at the 
University of Glasgow. The Euro-WABB Associate Partners developed consensus data fields 
to be included in the registry and to date more than 360 records have been entered by 
clinicians. Technology is also in place for patients to enter data themselves which can be 
validated by their physicians; although to date this has not been implemented as alterations 
to make the website a supportive environment for patients with dual-sensory impairment 
are required. 
 
To ensure that the registry remains a current and useful resource that is a supportive tool 
for clinicians and patients we have evaluated the system to identify potential 
improvements, benefits and pitfalls. This evaluation has been based upon the principal aims 
of the registry to include data elements, have a user-friendly interface, have multi-level 
functionality, comprehensive documentation, appropriate security and flexibility for 
collaboration with existing national registries. Feedback has been gathered from clinical 
partners entering data into the registry and from Euro-WABB researchers analysing the 
quality of data outputs. We also summarise the sustainability and future proposals for the 
VRIE and how our findings from this evaluation will contribute to these.  
 
 

DESIGN of the VRIE 

The Euro-WABB Virtual Registry and Information Environment (VRIE) consists of a web-
based registry database for inputting WABB syndrome patient data (see 
https://registry.euro-wabb.org/ ). The VRIE was created and has since been managed by the 
National E-Science Centre (NeSC) at the University of Glasgow. 
 

https://registry.euro-wabb.org/


 

 

A prototype for the registry was 
developed based upon a scoping 
assessment of barriers to clinicians 
inputting data into a European 
registry. The registry contains fields 
for inputting consensus datasets 
(core and extended) that were 
developed by the Euro-WABB 
Associate Partners in collaboration 
with clinical experts from across 
Europe. The datasets include the 
essential clinical and genetic data 
needed to establish diagnosis of a WABB disease (Core dataset); and detailed phenotypic 
data needed to undertake studies of the natural history of these diseases (Extended 
dataset). Following development and rigorous testing of the data fields the registry became 
active in 2011. 
 
Clinicians are able to apply for a user account via the Euro-WABB Project Manager based in 
Birmingham. An account is approved if a national ethics approval letter has been submitted 
and researchers’ accounts are assigned roles to confirm their viewing / inputting privileges. 

Once an account is 
approved 
anonymous data can 
be inputted into the 
registry and only a 
clinician can access 
their inputted data 
records. There is 

capacity for affected patients and their legally responsible carers to enter data and for this 
data to be validated by their physicians.  
 
The minimum dataset for entry onto the registry is a full Core Dataset where all fields are 
completed. Any missing fields are automatically highlighted to the clinician so that they can 
be rectified. Once all required fields are inputted the entry can be submitted to generate 
the patient’s unique Euro-WABB identifying number. The Extended Dataset is a further 
option for entries but is not mandatory for entering the database.  
 
As the registry contains potentially sensitive data, the security of the registry has been 
assessed by the NeSC. Following a formal risk assessment the NeSC produced a security 
report (The System Level Security Policy) which documents security and management 
procedures in place for data collection, data handling, data storage, data analysis and data 



 

 

destruction for clinical projects involving the National e-Science Centre (NeSC –
www.gla.ac.uk/escience/) at the University of Glasgow. The report details the lines of 
accountability within the NeSC and references the NeSC corporate security policy and 
security policies and procedures of other organisations such as the NHS.  
 
Users of the registry are encouraged to inform the coordinating centre of any issues they 
encounter when inputting data. As well as the project manager, part of the registry 
interface includes contact details for the University of Glasgow for reporting any technical 
issues. Technical issues and risks are also flagged to the NeSC as part of the audit 
programme that they conduct on the registry.  
 
 

METHOD 
 
Since the registry was activated clinicians and associate partners have been encouraged to 
provide feedback on their experiences of using it. We have also gathered feedback from 
clinical collaborating partners who have uploaded data to the registry. We committed one 
of the partners (Miguel Lopez de Heredia) to undertake a detailed analysis of the registry 
and its data at June 2013 and collated comments from all other partners. It was not possible 
to canvas patients and their carers for feedback as although this part of the registry has 
been developed it requires adjustments before it is a suitable interface for patients with 
dual-sensory impairment. 
 
 

RESULTS 
 
The achievement of each of the aims of the registry has been assessed: 
 

1) Data Elements 
Multiple data fields are available in the registry relating to the inputs that the Associate 
Partners requested (Core and Extended Datasets).  

These fields have been assessed and updated throughout the project to ensure that they 
fully correspond to the agreed datasets.  
 
Some of the data fields are “Free Text” items to describe information influencing clinical 
diagnosis or to describe units. We have received feedback that sometimes these items are 
useful for clinical terms which are difficult to categorise or where they cannot be readily 



 

 

described in English. When analysing outputs of the registry Associate Partners have found 
these items useful for recording all symptoms experienced by a particular patient and to 
ensure that important clinical information is not disregarded from the registry. However, we 
have also received feedback that the heterogeneity of free text items means that it is 
difficult to group data based on responses for analysis. Associate Partners performing 
analysis of data outputs have identified other similar difficulties with inputted data 
including: 

- Ages being described as “Years” and “Months” rather than as particular specific 
dates. 

- Varying use of “Null“, “0” and “No” in different fields in the registry and in clinicians 
inputting the data. This can lead to a difficulty in translating what clinicians may be 
referring to. 

- Inconsistencies in use of secondary data fields for instance “age of onset” and “age 
of resolution” for particular symptoms.  

 
Within the registry there is automatic identification of outstanding fields flagged to users 
before the Core Data set can be “submitted”. We have received mixed responses to this 
aspect of the registry, while this can be useful to ensure all core data is inputted, some of 
the fields may be difficult to gage from medical notes and patient history and without this 
information all other data on that patient cannot be entered.  
 

2) User-friendly Interface 
We have received feedback from users to confirm that the interface of the registry is 
appropriate for purpose and intuitive to use. The appearance of the database matches the 
Euro-WABB design and branding that we have incorporated throughout the project. The 
logo is clearly displayed on the homepage and on each of the consequent pages. 
Unfortunately the user-interface for patients to submit their own data is not yet functional 
for use as it needs to be supportive for users with dual-sensory impairment for instance, 
difficulties with sight and hearing.  
 

3) Multi-Level Functionality 
The registry has achieved multi-level functionality. Data can be inputted, submitted and 
stored for each of the participants. Also, registry outputs can be automatically populated for 
users to view the current contents of the registry: 



 

 

Further data analyses can be performed from data extractions generated by the registry 
manager at the NeSC. These outputs can be formatted into Microsoft Excel spreadsheet 
software for analysis by Euro-WABB Associate Partners.  
 

4) Comprehensive Documentation 
Several documents have been produced corresponding to the VRIE and these are all 
available publicly on the Euro-WABB website www.euro-wabb.org/uk: 

- Euro-WABB Protocol (Version 6, 10/04/2014): Background to and aims and 
objectives of the VRIE. 

- Barriers to Data Entry Report: Scoping exercise of requirements for a European 
registry. 

- Euro-WABB System Level Security Policy: risk assessment and security policy. 
- Core and Extended datasets: Datafields within the registry. 

 
5) Appropriate Security 

The Euro-WABB security has been rigorously assessed by the NeSC and reported in the 
Euro-WABB System Level Security Policy. Threats, ethical and legal issues have all been 
assessed and an appropriate IT infrastructure has been implemented to mitigate against 
these risks. A role / attribute based access control model has been employed so that users 
are assigned privileges to govern their access-to and use-of the VRIE. Care is taken when 
releasing data from the registry to ensure that all possible identifiers are removed by the 
NeSC and the Project Manager, even for use by Associate Partners. This constitutes 
removing details such as country of inputting clinician and free-text items which are 
inputted in non-English. Data transfers between the Project Manager and Associate Partners 
for data analysis have used compression programmes such as 7zip to encrypt files and send 
them securely over email with password-only access. 
 

6) Flexibility for Collaboration with existing national registries. 
The Euro-WABB Extended Dataset is sufficiently detailed to cover all reported symptoms of 
the three WABB diseases pertaining to the identified affected body systems of Vision / 
Hearing, Endocrine / Metabolism, Liver / Gastrointestinal, Cardiovascular / Respiratory, 
Renal / Urological, Neuro / Psych, Musculoskeletal. This detail ensures that a comprehensive 
account of each reported case is included in the registry. The registry has been designed so 
that linking with current registries is straightforward. We have made links with the UK 
Alström Study registry (hosted by ASUK) and with the Spanish Wolfram registry. Technology 
is in place for linking with these 2 national registries and in the meantime dialogue is 
underway to consider the applicable governance and ethical issues surrounding this.  
 
 
 
 

http://www.euro-wabb.org/uk


 

 

DISCUSSION AND CONCLUSIONS 
 
The VRIE has largely achieved its purpose to be an appropriate mechanism for 
accomplishing the overarching and specific objectives of the Euro-WABB project as a whole. 
The registry has multiple data elements, with multi-level functionality and is user-friendly 
and intuitive to use. There has been rigorous testing and evaluation of the VRIE to ensure it 
is appropriate for use, secure and adaptable for future collaborations. These processes have 
all been well-documented throughout the project.  
 
There are 2 areas where the registry can further improve; user interface and data elements. 
While the user interface of the registry is good for clinicians the project should continue its 
work to improve the patient-facing side of the registry to ensure that it is appropriate for 
the users.  
 
The issues identified surrounding data elements of the registry often relate to a discrepancy 
between simplicity of data entry versus practicality of data analysis. To ensure that the 
Euro-WABB registry remains a valuable resource it is important that clinicians remain 
encouraged to input data and that this is not too time-consuming or unduly complex. Detail 
is important for gathering the full clinical manifestation of the syndromes, however data 
outputs need to be appropriate for analysis. Any alterations made to the registry in 
response to the issues surrounding data elements will need to strike a balance between the 
needs of clinicians inputting data, importance of full data capture and researchers analysing 
data outputs. 
 
There is a potential need for data fields containing free text to be restructured to appear as 
fixed-choice items or to appear alongside fixed-choice items. This would make data outputs 
more useful for analysis and could be implemented following consultation with the WABB 
syndrome experts to ensure that important clinical information remains included. This 
alteration to the registry could also rectify the difficulties in interpreting “Null”, “0” and 
“No” responses from clinicians.  
 
Age is an important marker within the registry for analysing the natural history of these 
diseases. At present “Years” and “Months” relating to fields such as onset of symptoms are 
under utilised by clinicians and difficult to analyse. However, specific dates for these fields 
may be unrealistic and impractical for clinicians to ascertain. Therefore, age-brackets may 
be appropriate to include in the registry i.e. “onset of symptom x occurred between a fixed 
age bracket of 0-5/6-10/11-16 years” etc. This revision may also encourage clinicians to 
enter secondary data fields to improve options for analysing the data outputs. 
 



 

 

Finally, the Euro-WABB Associate partners could consider re-assessment of items that 
constitute the Core versus the Extended dataset. This would dispel difficulties that clinicians 
have faced with gaining full data in order to “submit” their core dataset.  
 
Ultimately, the success of the VRIE is determined by the degree of buy-in from researchers. 
There has been extremely high use of the registry and there are more than 360 entries in 
the database from 10 differing EU countries. The feedback gathered from these users in this 
evaluation will be used to inform the development of the registry interface and the 
establishment of support systems for end-users. Future developments for the registry will 
also include developing a Europe-wide consensus on information held in registries so that 
data can be easily transferred and shared (providing participant consent). This will be 
conducted by researchers working with Professor Richard Sinnott (Euro-WABB Work 
Package Leader) at the University of Melbourne. It is hoped that this will optimise the use of 
the Euro-WABB registry as a sustainable platform for encouraging discussions and future 
research into these patient cohorts.  

  
 


