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Abbreviations 

CANTAB Cambridge Neuropsychological Test Automated Battery 

CT computerized tomography 

GCS Glasgow Coma Score 

GOS-E Glasgow Outcome Score-Extended 

ISS Injury Severity Scale 

MRI magnetic resonance imaging 

PET positron emission tomography 

SFTP secure file transfer protocol 

TBI  traumatic brain injury 

TUCH Turku University Central Hospital 

UCA University of Cambridge 

WP work package 
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1 Introduction 

This report covers work in WP6 in the STREP project Evidence based Diagnostic and Treatment 

Planning Solution for Traumatic Brain Injuries (TBIcare, FP7 – 270259). The project has been 

funded by the European Commission in the 7th Framework Programme (FP7) under the theme 

Virtual Physiological Human. WP6 includes participants from all beneficiaries in the project. 

 

This report covers the deliverable D6.2 “Retropective data available for analysis”. The actual 

realization of the deliverable is formed by the fact that the retrospective data is available to the 

TBIcare consortium members. The data material is used to develop image analysis methods (WP4) 

and build the initial statistical and system dynamic models that form the basis of the TBIcare 

software developed in WP5.  This document covers the availability of retrospective data at 30 

September 2011, and forms the first set – more will be added throughout the project duration as 

work proceeds and research questions are further iterated upon. 

 

This document is structured as follows: Section 2 describes the different components of the 

retrospective database, Section 3 describes how the data is made available to the Consortium 

members, and in Section 4 conclusions are drawn. 
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2 Retrospective databases 

Building the model, which is the the main responsibility of WP5, will be based on analytical work 

using several different databases. Additionally, WP4 will use retrospective data form image 

processing method development. In this report, we describe the availability of the three 

retrospective databases of the project: the database from UCA, the database from TUCH, and the 

IMPACT database. The descriptions are closely related with what has been detailed in D6.1 

“Validation Plan and Strategy” Section 2, where the data description was given from a clinical point 

of view. This document concentrates on the technical availability. 

2.1 UCA Database 

Addenbrooke’s Hospital and the University of Cambridge have undertaken high-quality research in 

the field TBI between 1997 and 2010. This retrospective cohort contains approximately 400 

patients, all of whom required admission to a critical care unit and sedation and mechanical 

ventilation as part of management of their TBI.  Most of these patients have moderate or severe 

head injury, though a few had a Glasgow Coma Score (GCS) > 12 at admission, but subsequently 

deteriorated and required endotracheal intubation and ventilation for increasing intracranial pressure 

(ICP) associated an intracranial haematoma or brain swelling. All patients are clinically 

characterised at the time of admission with admission GCS, APACHE II scores, and ISS scores, 

along with information on pupillary reactivity.  All patients have admission CT data available, and 

about 150 of them have had a structural MRI within the first week of TBI.  About 40 of these 

patients would have at least one PET study within the first week of TBI.  In most cases this would 

consist of a full triple oxygen PET study.  In a minority, an additional 
18

F-FDG PET study is also 

available.  All of these patients have blood saved for DNA analysis, and all have clinical outcome 

characterised by the Glasgow Outcome Scale- extended (GOS-E) and the Short Form 36. About 

200 patients have detailed neurocognitive testing using the CANTAB battery and follow up MRI 

imaging.  Control data are available from a cohort of approximately 100 healthy control subjects 

with an age range similar to out TBI cohort.  About half of these subjects would have MR imaging 

data, and the other half neurocognitive data using CANTAB, with some overlap between the two. 

 

Technical summary 

The retrospective database from UCA contains approximately 400 patients. The technical details 

and the availability of the database are as follows: 

- All brain images (CT data or pre-recorded Marshall scores from most, about 150 with acute 

MRI and about 200 with follow-up MRI) are available.  

- About 40 PET-images of these subjects are available. 

- All clinical data are available for all patients in Excel format, including a late Glasgow 

Outcome score.  A subset of these will have followup neurocognitive testing using the 

CANTAB battery. 

- Control data from approximately 100 healthy subjects, including MR imaging data and 

neurocognitive data using CANTAB, are available. 

- These data are being collated from several research databases at UCA into a single 

integrated dataset, which will serve as the source of transfer to TBIcare collaborators.  For 

logistic reasons, and in order to ensure that transferred data are optimised for the planned 

analyses, this transfer will occur in stages, with each stage involving ~50 patient datasets.  

The initial batch of data will be analysed at ICL and VTT, and if additional modifications 

are needed to data format and or detail, these will be implemented before subsequent 
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batches are transferred. The pipelines for such transfer linking UCA and ICL have been 

established and tested, primarily using DICOM and/or NIfTI formats, and established 

pipelines used for the PredictAD project will be used for subsequent transfer of data from 

ICL to VTT.  The process of data transfer has begun in some areas, and is ready to begin in 

others.  We anticipate that this staged transfer of data will be completed over a period of 3-6 

months. 

2.2 TUCH Database 

Turku University Central Hospital (TUCH) treats annually about 1000 patients with acute TBI, and 

about 100 of these are presented at the intensive care unit (ICU). A study database of patients 

treated at TUCH and evaluated during follow-up at the neurological outpatient clinic has been kept 

since mid 1990’s, including about 1500 subjects. Most of these will be included in the database that 

will be used in this study. As the existing database is mainly of listing nature, inclusion of the 

patients for the TBIcare study requires that their medical records will be checked and appropriate 

variables collected.  

 

The patients whose information will be transferred to the TBIcare database are selected as follows: 

- time of injury no earlier than 1995 

- brain images after the injury (CT or MRI) available 

- outcome data available 

- some primary injury data available 

In other words, subjects where essential information of some of the main clinical data components 

(primary injury data, brain imaging, outcome) is missing will not be included. The subjects of this 

study database are all adults and, as stated, all have undergone a neurological evaluation during 

their post-injury period. The subjects from the TUCH patient databases are transferred to the 

TBIcare database in the following order: 

1. Those subjects from the above-mentioned study database with all data, including brain MRI 

available. 

2. Other subjects from the above-mentoned study database with other essential information 

(primary variables, CT, outcome) available. 

3. Other TBI subjects from TUCH records whose primary data, CT, and outcome are available. 

As the retrospective data should be available to other WPs at month 8, all subjects transferred to the 

TBIcare database before that date form the main cohort of TUCH. Of these subjects, all clinical 

variables that definitely or probably affect the outcome and are with reasonable reliability available 

from medical records are collected (details about the variables can be found in D6.1). 

 

Technical Summary 

The retrospective database from TUCH contains data of about 1500 subjects. The technical details 

and the availability of the database are as follows: 

- The clinical data of currently about 500 subjects is in Excel-format and transferred to the 

secure internet-site of the project provided by partner VTT according to a schedule provided 

by WP5. The connection and transfer process has been tested and is functioning. 

- The imaging data (CT and MRI) of these subjects is anonymized and they are transferred in 

DICOM-format along with the corresponding clinical data to the secure internet-site of the 

project. 

- More subjects (clinical data and images) will be collected and transferred as long as 

suggested by WP5 and WP4, later possibly focusing to such patients that are 

underrepresented in the analyzed database. 
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2.3 IMPACT Database 

The principle of collaboration between TBIcare and IMPACT (www.tbi-impact.org)has been 

described in D6.1. and the datasets of the IMPACT-database have been described in deliverable 

D6.1. Based on the on-site discussions with the IMPACT-group on the 18
th

 September in 

Rotterdam, NL, a following practical agreement has been made: 

- First delivery of IMPACT data contains the datasets from Tirilazad trials (2269 subjects) 

and Pharmos trials (861 subjects) and has taken place on 29 September 2011. 

- Second delivery contains all other datasets from IMPACT I and II and will take place before 

31
st
 Dec, 2011. 

- All of these datasets are in Excel-format including definitions of the variables, and are 

delivered on via secure Internet transfer (or CD discs) to the TBIcare investigators. 

- The datasets TARN and CRASH are not owned by IMPACT and require collaborative 

agreements with the corresponding investigators. For the purpose of TBIcare they are of 

clearly lower quality than those mentioned above, and it will be considered separately with 

the project partners later during the project whether obtaining access to these would be 

beneficial and worth the effort. 

 

http://www.tbi-impact.org/
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3 Technical availability 

The retrospective data is made accessible in three different ways. The coordinator of the project 

(VTT) has prepared a secured internet site, using SFTP (secure file transfer protocol) which can be 

used as a place to store and transfer data. This secured site requires that the contact comes from an 

IP-domain address that has been registered for accessing this site and that appropriate username and 

password are given. All members of the TBIcare consortium get the required log-in credentials 

upon request. 

 

In case where centralised SFTP is not possible (or impractical), two other technical possibilities are 

available – they include receiving data storaged on a physical medium such as CD/DVD or a 

memory stick, and technical access by the beneficaries to an internet site (of the provider of the 

data) where the data is stored. 

 

The centralised SFTP approach is mainly used for the TUCH and components of the IMPACT 

database, whereas to UCA’s data is partly done via direct access to the partner’s own website 

(images) and partly accessible via VTT’s SFTP site (clinical data). The distribution on media like 

DVD and memory stick is used as back-up (and not as first option). 
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4 Conclusions 

Those retrospective databases and datasets that are of highest relevance and best quality for use in 

the model development are available to the TBIcare consortium on the 30
th

 Sep, 2011 – they form 

the basis for the first analytical and modeling work. Thus, both WP4 and WP5 have now access to 

data to further proceed. Together, the currently available data include about 4 000 subjects and form 

thus about one-third of all subjects that are available without further agreements. The rest of the 

available subjects and datasets (including about 9 000 subjects) will be used for model building 

after these primary datasets, possibly focusing to certain subjects, and some datasets will be used 

for internal validation as described in D6.1. Further retrospective datasets may be added throughout 

the project duration, e.g., from collaboration agreements with other research efforts. 


