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1. Publishable summary 

Project Context 
TRANSFoRm aims to develop the technology that facilitates a learning healthcare 
system. Three carefully chosen clinical use cases will drive, evaluate and validate 
the approach to the ICT challenges of embedding diagnostic decision support and 
clinical trial workflow into the EHR and providing a secure infrastructure for large 
scale genotype-phenotype studies using primary care data. The project builds on 
existing work at international level in clinical trial information models (BRIDG and 
PCROM), service-based approaches to semantic interoperability and data standards 
(ISO11179 and controlled vocabulary), data discovery and machine learning. The 
approach to system design is modular and standards-based, providing services via a 
distributed architecture. The project is half way through four years of development 
and testing and will end with a fifth year dedicated to summative validation of the 
project deliverables in the Primary Care setting. 

 
 

Figure 1 - Concept of TRANSFoRm 
 
 
The TRANSFoRm project is based around the achievement of 12 core outputs that 
are essential to project impact. Progress towards these outputs is linked to 
deliverables over the 5 years of the project, some relating to individual work tasks, 
others to the result of a series of work tasks. 
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Principal project outputs 
1. SEMANTIC MEDIATOR A web-service for terminology mapping available for this 
and similar projects (WT 7.2). This is an essential component of the system for 
semantic mediation of data at the point of care. TRANSFoRm will NOT be aiming to 
create and manage a mapping of minimum datasets for interoperability but will be 
working with the extension of already maintained reference terminology (via UMLS), 
presented as a service throughout the project infrastructure.  
2. PRIVACY MODEL A generalizable model for privacy based on EU data protection 
laws (WT 3.1, 3.2). This model will underpin the operation of the security framework 
and implementation as well as the flow of data and authorization of access to data in 
the system.  
3. PROVENANCE A service for managing provenance of EHR data obtained for 
research purposes (WT 5.4) is essential for validating data quality and auditing 
compliance with the privacy framework.  
4. DATA QUALITY A model for assessing data quality in EHR systems and 
repositories with a tool for applying it (WT 5.1) is an essential part of validating the 
re-use of clinical data for research purposes. 
5. SQA AND INTEGRATION Satisfactory Quality Assurance and software 
integration and testing procedures to enable use in research settings (WT3.5).  
6. EXPLOITATION A technical exploitation and business model for the further 
development of the DSS proof-of-concept and research systems into use within 
European EHR systems (WT 9.1)  
7. CLINICAL PREDICTION RULE WEB SERVICE A web service for clinical 
prediction rules (CPR), based on an ontological representation of clinical cues and 
differential diagnoses arising from a presenting clinical problem (WT 4.4). 
8. RESEARCH DATA INFORMATION MODEL A standard for a computable 
representation of the operational elements of a clinical study protocol (WT 6.5, 6.6). 
This enables an xml document to be authored using a semantic research workbench 
that binds selected terms provided by the terminology service to a data model. The 
document will contain all the elements necessary to transact a study (eligibility 
criteria, data elements, timelines and interventions).  
9. ELECTRONIC CASE REPORT FORM (eCRF) An interface for integrating clinical 
prediction rule data capture and research data element capture (via a functional 
eCRF) into the EHR. This is a common process and consists of both a functional 
prototype and a set of specifications for implementing in an existing EHR framework 
(WT 5.2, 5.3, 7.4).  
10. DATA FEDERATION Middleware for transacting research workflow in distributed 
heterogeneous EHR systems and data repositories (WT 7.2). 
11. RESEARCH EVALUATIONS Research papers in major journals describing well-
designed and adequately powered evaluations of the use of the software tools (WT 
1.4,1.5). 
12. DECISION SUPPORT PROTOTYPE Research papers describing well-designed 
experiments to design and evaluate a pilot decision support service for diagnosis 
that integrates with clinical cognitive workflow (WT 2.2, 2.3, 2.5). 
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Description of work since the beginning of the project 

 
Figure 2 - Projected progress of deliverables towards project outcomes 

 
Figure 2 details the projected progress of deliverables towards project outcomes.  
During the first year of the project, initial contacts and a survey of capacity to conduct 
the research evaluations were carried out (D1.1, D6.1). A review of EU data 
protection was used to develop a privacy framework (D3.2) and subsequent security 
framework (D3.3). A Provenance model was developed and adopted (D3.1). 
 
During year two the Milestone 4, which had been resubmitted after year one as a 
deliverable (Software Quality Assurance Plan), was used to develop a draft software 
integration plan (D3.4). An exploitation strategy  (D9.1) has been developed and will 
be maintained throughout the project. A Clinical Research Integration Model (D6.2) 
has been developed and used along with the Clinical Data Integration Model 
(Milestone 6), to drive a data search and query workbench (D5.3) that integrates the 
project terminology service developed in year one. A provenance tool (D5.2) has 
been developed that uses the framework from year one. Project overall outcomes 2: 
SQA and Integration Plans, 10: Provenance Tool and 11: Research Data Model 
have been achieved this year (see Figure 2 above). 
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Description of the main results achieved so far 
Deliverables: 
D1.1 RCT and Genotype-phenotype use cases (M6) 
D3.1  Provenance Model (M12) 
D3.2  Report on regulatory requirements, confidentiality and data privacy issues 

(M12) 
D3.3  Security Framework (M12) 
D3.4 First Draft Integration Plan (M24) 
D5.2 Application of the Provenance Model (M24) 
D5.3 Query Formulation Workbench (M24) 
D6.1  Requirements analysis of current EHR systems and structure and API for 

Genotype repositories (M12) 
D6.2 Clinical Research Information Model (M24) 
D9.1 TRANSFoRm Exploitation Strategy (M24) 
 

Expected final results and their potential impact and use 

advanced computational infrastructure that can improve both patient safety and the 
conduct and volume of clinical research in Europe. The EU policy framework for 
information society and media, i2010, identifies eHealth as one of the principal areas 

important roles in communication, decision-making, monitoring and learning in the 
healthcare setting. Providing interoperability between different clinical systems, 
across national boundaries, and integration of clinical systems and research systems 
lies at the heart of the eHealth Action Plan, 2004. This is however, a two-way street, 
just as clinical data are needed for research (for participant identification and 
evaluation of outcomes), research data is needed to support clinical care. 
Furthermore, advances in the understanding of clinical judgment and decision 
making, and the possible ways of supporting them via ICT can inform the design of 

achieve its impact via exploitation of the principal study outputs listed above. Work 
Package 9: Dissemination and Exploitation will lead the engagement of exploitation 
partners throughout the project and be responsible for the creation and maintenance 
of an exploitation strategy, which is delivered in this 2nd year. 
 
Project logo  
 
Project public website  http://www.transformproject.eu  
 
Contact details  
Professor Brendan Delaney, , info@transformproject.eu 

http://www.transformproject.eu/
mailto:info@transformproject.eu
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Beneficiaries 
No. Institution Institution Short Name Country 

1  KCL UK 
2 University of Birmingham UB UK 
3 Trinity College Dublin TCD IE 
4 Imperial College London IC UK 
5 Heinrich-Heine University Dusseldorf UDUS DE 
6 University of Dundee UNIVDUN UK 
7 Royal College of Surgeons in Ireland RCSI IE 
8  University of London SGUL UK 
9 Mediterranean Institute of Primary 

Care 
MIPC MT 

10 NIVEL NIVEL NL 
11 - - - 
12 University of Limerick UL IE 
13 University of Antwerp UA BE 
14 Karolinska Institutet KI SE 
15 University of Crete UOC GR 
16 GPRD GPRD UK 
17 Quintiles QUINTILES UK 
18 INSERM / University of Rennes UR1 INSERM FR 
19 University of Warwick UW UK 
20 Wroclaw University of Technology WRUT PL 
21 CSIOZ CSIOZ PL 
22 Custodix CUSTODIX BE 

 


