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ABBREVIATIONS 

AIS  Abbreviated Injury Scale  

ANZ Australia and New Zealand 

ANZIC-RC Australian and New Zealand Intensive Care Research Centre  

CDE  Common Data Elements  

CENTER-TBI Collaborative European NeuroTrauma Effectiveness Research in TBI 

CER  Comparative Effectiveness Research  

CRF Case report form 

CT  Computed Tomography  

DEPM Department of Epidemiology and Preventive Medicine 

ED Emergency Department 

FITBIR  Federal Interagency Traumatic Brain Injury Research  

GCS  Glasgow Coma Scale  

GOSE  Glasgow Outcome Scale Extended  

GUPI  Global Unique Patient Identifier  

HREC Human Research Ethics Committee 

ICU  Intensive Care Unit  

InTBIR International Initiative for Traumatic Brain Injury Research  

ISS  Injury Severity Score  

NHMRC National Health and Medical Research Council 

NOK Next of kin 

RSI Rapid sequence intubation 

SF Short form 

TBI  Traumatic Brain Injury  
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SYNOPSIS 

Study design 
 
Prospective longitudinal observational cohort 
 

 
Study objectives 

 
OzENTER aims to contribute to the international CENTER-TBI study. 
 
The global aims of CENTER-TBI are to: 

 Improve characterisation and classification of TBI in Europe, with 
inclusion of emerging technologies 

 To identify the most effective clinical care and to provide high quality 
evidence in support of treatment recommendations and guidelines 

Secondary objectives: 

 To collect high quality clinical and epidemiological data from patients 
with TBI 

 To refine and improve outcome assessment and develop health 
utility indices for TBI 

 To develop multi-dimensional approaches to characterisation and 
prediction of TBI 

 To define patient profiles which characterise homogenous subgroups 
of patients and predict efficacy of specific interventions 

 To develop performance indicators for quality assurance and quality 
improvement in TBI care 

 To validate the common data elements for broader use in 
international settings 

  To develop open source database compatible with FITBIR 

 To intensify networking activities and international collaborations in 
TBI 

 To disseminate study results and management recommendations for 
TBI to health care professionals, policy makers and consumers, 
aiming to improve health care for TBI at individual and population 
levels 

 To develop a “knowledge commons” for TBI, integrating CENTER-TBI 
outputs into systematic reviews. 
 

 Methodology This study will provide Australian participants in a multi-centre international 
prospective longitudinal observational cohort study. 
 
OzENTER will consist of 2 parts: 

 OzENTER ICU Core study – Patients admitted to ICU with TBI 
(maximum of 100 patients per site) 

 OzENTER Snapshot – Representation of ALL Traumatic Brain Injury 
presentations to Emergency Department over two 4 week time 
periods 
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Study centres 

 
Alfred Hospital, Royal Melbourne Hospital  
 

 
Participant 
population  

 
OzEnter ICU Core - Intensive care patients with traumatic brain injury 
OzENTER Snapshot – Patients presenting to Emergency department over 2 
time periods 
 

 

OzENTER ICU Core 
study 

Inclusion Criteria 

 Clinical diagnosis of TBI 

 Clinical indication for CT scan 

 Presentation within 24hrs of injury 

 Admitted to ICU 
 

Exclusion Criteria 

 Severe pre-existing neurological disorder that would confound 
outcome assessments 

 

OzENTER Snapshot 
Inclusion Criteria 

 Clinical diagnosis of TBI 

 Clinical indication for CT scan 
 
Exclusion Criteria 

 No exclusion criteria 
 

 

OzENTER ICU Core 
study - Consent 

Opt-out approach 
 

OzENTER Snapshot - 
Consent 

Waiver of consent 
 

 

Study endpoints 
OzENTER ICU Core study – Outcome assessments (GOSE and SF12) at 6 and 
12 months 
 
OzENTER Snapshot – Vital status, injury severity indices, and discharge 
destination 
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LAY DESCRIPTION 

Traumatic Brain Injury (TBI) is a common, devastating condition and a leading cause of death and 
long term disability, particularly in young adults. In Australia and New Zealand, severe TBI accounts 
for over 700 intensive care unit (ICU) admissions per year. It is estimated that half of these will be 
severely disabled or dead within six months of the injury with lifetime costs for the disabled 
survivors of an estimated $1 billion annually. There is a strong ethical, medical, social and health 
economic reason to improve treatment and reduce disability in TBI. The Collaborative European 
NeuroTrauma Effectiveness Research in TBI (CENTER-TBI) is a European Union (EU) funded project 
that aims to improve our understanding of TBI and identify effective clinical treatments. 
https://www.center-tbi.eu/   

The CENTER-TBI Core Study is an observational study of approximately 5,400 patients worldwide. 
The CENTER-TBI Core Study will be underpinned by comparison to a snapshot of patients attending 
participating hospitals. Observational snapshot data, as a comparative, will be collected on up to 
25,000 patients, presenting with TBI worldwide.  

OzENTER aims to support the CENTER-TBI project by enrolling 100 patients/site into the ICU-Core 
study and collecting snapshot data on all TBI patients attending participating sites over two “4 week” 
time periods. Data will include clinical course, injury details, treatment, outcome, and healthcare 
costs.  

Australian participation in the new global TBI research effort will provide Australian researchers with 
access to global expertise and to open access databases. Australian researchers will have access to 
the processes, protocols, and research platforms that CENTER-TBI will develop, as well as all other 
data.  

The study aims to improve the classification of TBI, explore emerging technologies and identify 
effective clinical care. 

https://www.center-tbi.eu/
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INTRODUCTION AND RATIONALE 

OzENTER is a NHMRC funded (APP1074181) component of the Collaborative European 
NeuroTrauma Effectiveness Research in Traumatic Brain Injury (CENTER TBI). CENTER-TBI 
https://www.center-tbi.eu/ is a large scale project funded by the European Union Framework 7 
program (APP 602150) which aims to: 1) better characterize TBI as a disease and describe it in a 
European and international context, and 2) identify the most effective clinical interventions for 
managing TBI. 

The burden incurred by TBI provides a strong ethical, medical, social and health economic imperative 
to motivate a concerted effort to improve treatment and to reduce disability in TBI. The annual 
incidence of TBI is estimated to be up to 500 for every 100,000 people in North America and 
Europe.1 In the US, the annual burden of TBI has been estimated at over $60 billion2 and in Europe, 
using incomplete data, was estimated as €33 billion.3 In 2008, Access Economics estimated that the 
annual incidence for moderate and severe TBI in Australia was 2,500 patients, with associated 
annual costs of AU$8.6 billion.4 In the 1,000 patients who suffer a severe TBI annually, the life time 
cost per case was estimated at $4.8 million,4 with disability and lost productivity costs outweighing 
medical and rehabilitation costs by a factor of four.5 There is also increasing evidence that multiple 
mild TBIs may pre-dispose to early onset dementia, later substance-use disorders and mental 
illness. Having suffered a TBI, annual mortality remains increased up to seven fold for at least 13 
years.6 
 
TBI is considered “the most complex disease in our most complex organ”. It is characterized by great 
heterogeneity in terms of aetiology, mechanisms, pathology, severity, and treatment, with widely 
varying outcomes. Falls and high velocity road traffic incidents cause different types of injury. TBI 
may consist of diffuse damage, contusional brain damage, or intracranial hematomas. Some 
structural abnormalities (particularly traumatic axonal injury) may be poorly detected by 
conventional imaging. The clinical severity of TBI ranges from minor (minimal complaints, no visible 
structural damage) to virtually unsurvivable injuries. CENTER TBI investigators have found large 
differences in outcome between centres with up to a sixfold higher risk in “poorer” vs. ”better” 
centres after adjustment for chance effects and case mix.7 It is now also recognized that TBI is not 
just an acute event, but can trigger a chronic process, with progressive injury over hours, days, 
weeks, months, and even years.8 Whilst basic research has increased knowledge of the mechanisms 
involved, improvements in clinical management have not kept pace. Guidelines for the treatment of 
TBI are available9-11 but the evidence underpinning these recommendations is weak. Moreover, 
current approaches to the characterization of disease severity and outcome are uni-dimensional and 
have not undergone refinement for more than three decades. Treatment generally follows a “one 
size fits all” approach and is not targeted to the needs of an individual. Clinical research in TBI is 
particularly challenging due to disease heterogeneity, and has been further hampered by dispersion 
of efforts with little collaboration between researchers in acute and post-acute settings, and by 
research that focuses on isolated disease mechanisms and tests highly specific neuroprotective 
agents in underpowered clinical trials. Randomised controlled trials generally employ strict 
enrolment criteria in order to study the investigational intervention in the “cleanest” setting. The 
downside of this approach is that results are only valid in such selected subpopulations and that 
generalizability to the real world context is limited. Indeed, improvements in TBI care have come not 
from clinical trials, but rather from observational studies, expert guideline development and meta-
analysis of individual patient data.12 However, the large scale international observational studies on 
TBI in Europe and the USA that underpin these improvements date back at least 20 years13 and do 
not reflect current clinical care. 

Recent advances in genomics, advanced neuro-imaging, and biomarker development provide 
unparalleled opportunities for refinements in clinical characterization, offering more accurate 
disease phenotyping. Improved disease characterization will aid Precision Medicine, a concept 

https://www.center-tbi.eu/


 

OzENTER-V2/ANZIC-RC/DJC007 Dated 07/07/2015 Confidential Page 8 

recently enunciated by the US National Academy of Science.14 Such improved characterization and 
stratification will allow for more targeted therapies. Further, Comparative effectiveness research 
(CER) provides a promising framework to identify best practices and improve outcome after TBI. CER 
is the generation and synthesis of evidence that compares the benefits and harms of alternative 
methods to prevent, diagnose, treat, and monitor a clinical condition or to improve the delivery of 
care. The purpose of CER is to assist consumers, clinicians, purchasers, and policy makers to make 
informed decisions that will improve health care at both the individual and population levels.15  

A basic concept of CER is to study differences in care and outcome in observational studies, thus 
turning natural variability into an asset. In CENTER-TBI, investigators will exploit the existing 
heterogeneity in structure, process and outcome to compare treatments and interventions that are 
standard practice in some centres and countries but not in others. Natural links exist between CER 
and individualized approaches, since CER aims to identify the best treatment for the individual 
patient, with a specific type of injury, severity, co-morbidities and other aspects that determine 
optimal treatment. There is a great potential for CER in TBI because of various unique features: First, 
there are large between-centre and between-country differences in both outcome and 
management. Second, robust risk adjustment models have been developed specifically for TBI, 
providing the possibility to adjust for patient characteristics that affect outcome. Third, advanced 
statistical models, including random effect models, are available to analyse differences between 
centres.  

CONCEPT OF CENTER-TBI 

The basic concept of CENTER TBI is to exploit the existing heterogeneity in biology, care and 
outcome of TBI patients to discover underlying pathophysiology, to refine characterisation, and to 
identify effective clinical interventions. The key driver of the research plan is to collect data from a 
large number of predominantly European centres and sufficiently large cohort to enable CER 
analyses of differences in clinical care and management pathways in TBI. Participating centres will 
contribute data to a prospective longitudinal non-randomized observational study, recruiting a large 
core cohort of 5400 patients across the severity spectrum in TBI at ~80 sites from 21 countries over 
18 months (the CENTER-TBI Core Study). Progress will be followed through the disease course with 
detailed data collection up to 1 year post-injury for the most severely injured patients, thus bridging 
the acute and post-acute phases.  

Centres will be characterized with regard to their structural profile in order to explore effects of 
organizational aspects. Data collection in this large multinational study will be based upon the 
common data elements (CDEs), thus providing evidence context for further refinement and updating 
of the CDEs in an international setting, which will inform global standardization of data collection in 
TBI. The database structure will be compatible with the US Federal Interagency Traumatic Brain 
Injury Research (FITBIR) https://fitbir.nih.gov/ . The CENTRE TBI core cohort will be underpinned by 
comparison with a larger review of patients presenting at participating hospitals to (n=15,000-
25,000) based on pragmatic data collection of all patients with TBI seen in participating centres (to 
establish the internal generalizability of our study), and by comparison with national trauma 
registries (to establish the external generalizability of our findings). 

The integrated results of the project will be brought together in a process of translational outputs. 
The project aims for real world approaches to translating research outputs into practical information 
for patients, healthcare professionals and policy makers. An international TBI knowledge community 
will be developed and sustained that integrates results of the project with high quality 'living 
evidence reviews' of the current state of knowledge, aiming to continuously provide evidence to 
underpin guidelines and treatment recommendations.  

https://fitbir.nih.gov/
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The impact of CENTER-TBI is enhanced by international collaborations. TBI is a global problem and 
requires a global approach. The CENTER-TBI database and repositories will be an invaluable resource 
for further research. 

Data sharing policies, providing open access, modelled on the Alzheimer‘s Disease Neuro-imaging 
Initiative (ADNI) concept (http://www.adni-info.org/), will aim to broaden access to the data, 
encourage academic productivity, and accelerate outputs. CENTER-TBI participants and investigators 
will have equal access rights to the de-identified data. 

CONTEXT OF OZENTER 

The International Initiative for Traumatic Brain Injury Research (InTBIR) is a collaborative effort of 
the European Commission, the National Institutes of Health, and the Canadian Institutes of Health 
Research, which aims to coordinate and harmonise clinical research activities across the full 
spectrum of traumatic brain injuries (TBI) with the long-term goal of improving outcomes and 
lessening the global burden of TBI. The first component - the Collaborative European NeuroTrauma 
Effectiveness Research in TBI (CENTER-TBI) project, has recently been prioritised for 30 million Euros 
over six years by the European Commission under the EU Seventh Framework Programme. This 
Australia-Europe NeuroTrauma Effectiveness Research in Traumatic Brain Injury grant (OzENTER-TBI) 
will support Australian participation in this unique international collaborative research program. 

The collaboration between OzENTER-TBI and CENTER-TBI was formalised in a Consortium Agreement 
as Monash University, a listed participant in the CENTER-TBI grant proposal (participant 34) 

Enabling Australian participation in the new global TBI research effort will provide Australian 
researchers with access to global expertise and to open access databases. Australian researchers will 
access the processes, protocols, and research platforms that CENTER-TBI will develop, as well as all 
other data. 
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OBJECTIVES 

OzENTER aims to contribute to the international CENTER-TBI study. 
 

The global aims of CENTER-TBI are to: 

 Improve characterization and classification of TBI, with inclusion of emerging technologies 

 Identify the most effective clinical care and to provide high quality evidence in support of 
treatment recommendations and guidelines 

 

Specific aims are to: 

 Collect high quality clinical and epidemiological data from patients with TBI 

 Refine and improve outcome assessment and develop health utility indices for TBI 

 Develop multidimensional approaches to characterisation and prediction of TBI 

 Define patient profiles which predict efficacy of specific interventions (“Precision Medicine”) 

 Develop performance indicators for quality assurance and quality improvement in TBI care 

 Validate the common data elements (CDEs) for broader use in international settings 

 Develop an open source database compatible with FITBIR 

 Intensify networking activities and international collaborations in TBI 

 Disseminate study results and management recommendations for TBI to health care 
professionals, policy makers and consumers, aiming to improve health care for TBI at individual 
and population levels 

 Develop a “knowledge commons” for TBI, integrating CENTER-TBI outputs into systematic 
reviews
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METHODOLOGY AND STUDY DESIGN 

Study design 

This is a prospective, longitudinal, observational, cohort study consisting of 2 parts: 

 OzENTER ICU core study 

 OzENTER ICU snapshot 

Participating study sites 

Approximately 80 centres across 21 countries from Europe, Israel, China, India and Australia will 
participate in CENTER-TBI.  

In Australia the study will be conducted at The Alfred Hospital and The Royal Melbourne Hospital. 

Study population 

Patients with traumatic brain injury: 

 OzENTER ICU Core study – Intensive care patients who fulfil inclusion criteria and have no 
exclusion criteria 

 OzENTER Snapshot study – Snapshot of all emergency department TBI presentations over 
two 4 week time periods 
 

Inclusion criteria/Exclusion criteria 

OzENTER ICU Core 
study 

Inclusion criteria: 

 Clinical diagnosis of TBI 

 Clinical indication for CT scan 

 Presentation within 24hrs of injury 

Exclusion criteria: 

 Severe pre-existing neurological disorder that would confound 

outcome assessments 

  

OzENTER Snapshot 

Inclusion Criteria: 

 Clinical diagnosis of TBI 

 Clinical indication for CT scan 

Exclusion Criteria: 

 No exclusion criteria 
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STUDY PROCEDURES 

OZENTER ICU CORE STUDY 

Data 

The following broad categories of clinical data variable types will be collected from all enrolled 
patients through medical record and personal interview: 

 Baseline demographics, e.g. age, gender, race, ethnicity 

 Baseline socioeconomics, e.g. education, employment, living situation, types of support 

 Baseline medical history 

 Mechanism of injury, location, and surrounding circumstances 

 Pre-hospital clinical course variables, e.g. vital signs, transport times, GCS score 

 Abbreviated Injury Scale (AIS) score and Injury Severity Score (ISS) 

 Brain CT report 

 Emergency department clinical course, e.g. vital signs, GCS, fluids, labs, toxicology, 
complications 

 Hospital admission clinical course, e.g. daily vital signs, GCS, fluids, labs, complications, 
medications 

 Hospital surgeries and neuro-monitoring 

 Reasons for clinical decisions 

 Physician based satisfaction with care and prognostic estimates 

 Admission and discharge dates and times throughout full clinical course 

 Discharge destination and acute care outcome evaluation 

 Profiling documents broadly describing resources available at participating centers 

CT Neuro-imaging 

The initial scan and at least one follow up brain CT scan performed between day 2 and 7 that is 

performed for clinical care will be collected and uploaded into the CENTER-TBI neuro-imaging 

repository (icoMetrix, http://www.icometrix.com/). CT scans performed as part of clinical care will 

follow standard clinical practice of the hospital. Scans will be performed on a 3D-volumetric CT with 

a multi-detector row scanner (32 rows or better). This is standard practice at the participating 

hospitals.  

 

http://www.icometrix.com/
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CT scans will be downloaded on CD by radiology. All identifying information will be removed and the 

OzENTER Global Unique Patient Identifier (GUPI) imprinted. CDs will be sent to the Project officer at 

Monash University. The CT scans with GUPI will be saved on the Monash University secure server.  

These images will then be uploaded using a secure transfer process to the icoMetrix server. 

The images will be read and coded by central reviewers at icoMetrix in accordance with the neuro-

imaging TBI common data elements.  

No additional CT scans will be performed for study purposes.  

 

 

 

 

 

 

 

Outcome assessments  

Glasgow Outcome score Extended (GOSE) and heath related quality of life (SF-12) will be collected at 

6 month and 12 months.  

A Monash University follow-up (MU-FU) assessor will request ICU CORE patient contact details from 

the site ICU research Co-Ordinator (ICU RC) at 5 months. The site ICU RC will ask the patient or 

person responsible if they consent to the MU-FU assessor contacting them. If they consent the ICU 

RC will complete a follow-up contact details form (Appendix 3) and will transfer this information to 

the MU-FU assessor using a Secure File Transfer Protocol (SFTP). If the patient or person responsible, 

refuse contact from the MU FU assessor details will not be sent to the Follow up assessor.  

A note will be made in the patients study notes reflecting the follow-up conversation. Identifiable 

patient information will be securely stored on SFTP to enable 12 month follow.  When completed 

the MU-FU assessor will delete all identifiable patient data. 

It is normal practice in Victoria for trauma patients to be contacted at 6 and 12 months by the 

Victorian State Trauma Registry (Opt out approach utilised). To minimise the stress and burden on 

the patient/person responsible, outcome data from Victorian patients will shared with the Victorian 

State Trauma Registry.  This will minimise interactions with research groups and participants will not 

have to answer questions repeatedly. 

 

Site ICU 
research 
coordinator 
request CTscans 
from site 
radiology 
department 

Site radiology 
downloads  
CT scans onto CD 
with NO patient 
identifier except 
OzENTER GUPI 

CD is sent to 
OzENTER 
project officer. 
No Identifier 
except 
OzENTER GUPI 

Project officer up 
loads CT scans to 
icoMetrix 
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OZENTER SNAPSHOT 

Data collection will be elementary from the clinical record of data which are routinely clinically 
collected.  

 Snapshot of all hospital TBI presentations over two 4 week time periods 

 No study intervention will be performed. 

 There is no follow up required 
 

ETHICS 

 

Guiding principles 

The study will be performed in accordance with the guidelines of the Declaration of Helsinki adopted 
by the 18th World Medical Assembly in Helsinki, Finland in 1964 and amended by subsequent 
assemblies, the most recent being Fortaleza October 2013 as well as the applicable laws and 
regulations currently in force,16 ICH GCP Notes for Guidance on Good Clinical Practice 
(CPMP/ICH/135/95) annotated with Therapeutic Goods Administration comments,17 NHMRC 
National Statement on Ethical Conduct in Research Involving Humans (March 2007)16.  

Ethical issues of the study 

 The enrolment of participants who are unable to provide their own informed consent 

 Confidentiality of patient data outside the participating institution 

Ethics Committee approval 

In Australia, this protocol will be submitted to a Human Research and Ethics Committee constituted 
according to the NHMRC National Statement on Ethical Conduct in Research Involving Humans 
(March 2007 updated March 2014).16  

Consent 

The nature of the inclusion criteria (Intensive Care patients with traumatic brain injury) for this 
observational study precludes patients being able to provide consent for participation. However, the 
NHMRC National Statement on the Ethical Conduct of Research in Humans (March 2007, updated 
March 2014)16 acknowledges in Chapter 4.4 that research may be approved in patients such as these 
where it is likely that the research will lead to increased understanding about, or improvements in, 
the care of this population. 

The NHMRC National Statement also acknowledges that “a single research project may involve 
discrete elements or participant groups where different recruitment approaches can be used” [NS 
2.3 Introduction]. OzENTER is such a project with 2 different approaches being utilized. 

1. OzENTER ICU Core study – opt-out approach 

2. OzENTER Snapshot – waiver of consent 
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The Oz Enter snapshot involves collecting limited data on all TBI patients presenting at the site over 
two 4 week time periods. The research carries no more than low risk and there is no study 
intervention however the quantity of patients involved would make it impracticable to obtain opt-
out approach. In this case it is proposed that a waiver of consent process is used (NS 2.3).  

As the research for the core study carries no more than low risk and there is no study intervention 
involved it is proposed that opt-out approach procedure will be followed (NS 2.3). The Person 
Responsible will be given an information brochure prior to discharge from the ICU. The information 
brochure will contain details about OzENTER, the follow up requirements and instructions about 
how they can opt-out of the research study.  

If they choose to opt-out, permission will be asked to use the data collected up to that time. 

Confidentiality of participant data 

Participants will be enrolled via a secure website and will be allocated a Global Unique Patient 
Identifier (GUPI). The Research Coordinator will compile an enrolment log including the participant’s 
name, date of birth, hospital identification number, GUPI and date and time of enrolment. 
Subsequent data will be identified by the GUPI only. The enrolment log and study data will be kept 
separately. No identifying data will be entered into the database. All contact details and study data 
will be kept in a locked office at the site. 

All clinical data will be entered into secure electronic Case Report Forms (eCRFs). De identified CT 
Scans will be uploaded by IcoMetrix (http://www.icometrix.com/) and labelled with the GUPI. De 
identified CT scans will be transmitted via the Amazon cloud to the secure server held at Monash 
University. The secure data storage server will be fully managed by Clinical Informatics & Data 
Management Unit (CIDMU), Department of Epidemiology & Preventive Medicine, and the Alfred 
Centre Monash University.  

All imaging and electronic data will be kept on individually password protected servers. The network 
is only accessible by persons with access rights, approved by the data controller. 

Data will be shared in an anonymised form with collaborators from European Union states (this is 
part of a European Commission Framework7 funded program), and with selected collaborators in 
other countries who form part of an emerging International Traumatic Brain Injury Research 
initiative (InTBIR; http://intbir.nih.gov/).  

OzENTER data may be used to compare to Australian historical study data. 

Foreseeable risks and potential benefit 

No therapeutic interventions will take place in the context of the observational studies. The 
potential risks to the subject are minimal across all domains of data collection.  

Clinical: Study data will be entered into eCRFs using secure, encrypted connections to the eCRF 
database. All data will be confidential and stored in locked areas to which only authorized study 
personnel have access. Records will be coded with a GUPI as early as possible so that names and 
other identifying information will not be linked to personal or sensitive data.  

Outcomes: There is the possibility that some of the questions on the outcome questionnaires may 
cause emotional distress. Although a possibility previous experience has shown that this occurs 
extremely rarely. Follow up assessor will undergo training prior to commencing follow-up process 

http://www.icometrix.com/
http://intbir.nih.gov/
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and will be supervised by Ms Lynne Murray who has extensive experience in GOSE follow up 
assessment (15+yrs)..  

Benefit: There is no direct benefit to study participants but the results will be directly relevant to 
society in general and to future patients who suffer TBI.  

DATA MANAGEMENT 

The data management platform has been developed by QuesGen (http://www.quesgen.com/) in 
collaboration with International Neuroinformatics Coordinating Facility (INCF) 
[http://www.incf.org/]. 

Clinical database: At study enrolment, a participant will be registered using the Global Unique 
Patient Identifier (GUPI). This GUPI is a Study ID which is not generated from personally identifiable 
information. GUPIs will increase sequentially for each additional participant enrolled.  

Storage of data: Data will be stored on a secure server managed by the Clinical Informatics & Data 
Management Unit, Department of Epidemiology & Preventive Medicine, Monash University. At the 
completion of the study the final dataset will be amalgamated with the CENTER TBI dataset through 
a secure file transfer process. This combined dataset will be stored at the Karolinska Institutet, 
Sweden 

 

Automated data integrity monitoring is incorporated into the management platform created by 
QuesGen. All clinical data will be entered into a secure electronic Case Report Forms (eCRFs).  

As data is entered into each form, the system will run data validation checks that include 
conditionally required data, validation across fields, and validation requirements based on subject 
type. If any validation check fails, the user is alerted immediately that the data does not meet QA 
criteria and the issue can be addressed and corrected at that point. If a data element fails a 
validation check, yet the value entered is correct, the user can enter an exception to the problem 
and provide a notation as to why the out-of-range data is actually correct. 

Data validation checks include:  

 Date/time value checks: all dates and times entered into the database are checked to ensure 
that events recorded are accurate and in sequence. 

 Range value checks: all numeric, non-date fields have range values specified to minimize data 
entry errors. 

 Selection lists: all categorical data fields have predetermined drop-down lists, check boxes, or 
resettable radio buttons instead of free text to ensure accuracy. 

 Logic checks: data fields from different sections of the eCRF will be compared to pass logical 
integrity 

 Required fields: the eCRF will be programmed to require input into fields when appropriate to 
minimize missing information. 

 Score calculation will be performed and programmed into eCRFs for tests and measures with 
numerical score summations or norming to avoid mathematical errors by the examiner. All 
automated scoring computations will be fully documented and validated by QuesGen and the 
Clinical Core, and must pass User Acceptance Testing. 

 Electronic data audits will be automated in the QuesGen database through a series of pre-
determined queries against the study database at regular intervals. These queries will be 
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designed for the CRO and study staff to monitor data quality and completeness and identify 
protocol variations/deviations/violations. 

 Data audits against source documents, where available, will be conducted in approximately 10% 
of subjects. 

All investigators and designated study personnel will have unique and confidential password access 
to the QuesGen database. All access to the database and to study data will be logged in an audit trail 
and monitored. Any indication of inappropriate access will be reported immediately to the study 
coordinators. Investigators will have access to their data at any time. 

The database system will also provide checks for form completion based on the subject type. 
Validation rules will establish when forms for a particular subject should be entered, and any missing 
forms can be tracked by the Study Site and study management immediate follow-up. Once subject 
forms are marked complete, a dataset for sharing can be created. The QuesGen platform stores the 
exact dataset that is shared for future reference and also tracks information about when the data 
was shared and the dataset recipient. 

The QuesGen system will automatically generate reminders to complete eCRFs for enrolled 
participants. Monthly reports of enrolment, timeliness of eCRF completion and error correction will 
be monitored locally by the ANZIC RC and the CENTER TBI clinical research organisation.  

PUBLICATION 

All main multicentre publications that result from the CENTER-TBI Study utilizing data from 
substantially all participating centres will include in the authorship designation: “on behalf of the 
CENTER-TBI participants and investigators”. All scientific participants and all principle investigators of 
the centres will be listed as appendix to the manuscript, resulting in a qualification by PubMed as 
contributing author. For such publications, the coordinators will make available to the Principal 
Investigator such data and information in a form reasonably deemed necessary by the coordinators 
to permit the Principal Investigator to contribute, in accordance with generally recognized standards 
for academic publications, to any such publication. The Principal Investigator will cooperate 
promptly with the coordinator’s requests for review and comment of any proposed multi-centre 
publication.  

Local investigators have the right to publish or present the results of the sites activities conducted in 
the context of CENTER-TBI. However, it is recognized that the study is part of a multicentre study 
and that any publication by the site of its results of the study should not be made before the first 
multi-centre publication. Sites are entitled to publish research that includes study data, but is 
unrelated to the CENTER-TBI study at all times. All proposed publications should be submitted in 
draft format to the Management Committee at least 45 days prior to any submission of work for a 
publication, to ascertain that no patentable subject matter or confidential information is disclosed 
therein. All publications should acknowledge the funding source as follows: 

“Data used in preparation of this manuscript were obtained in the context of CENTER-TBI, a large 
collaborative project funded by the European Commission Framework 7 program (grant 602150) and 
OzENTER funded by the National Health and Medical Research Council (APP 1074181)” 
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APPENDIX 1 – STUDY ADMINISTRATION STRUCTURE 
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jamie.cooper@monash.edu 
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Department of Epidemiology and Preventive Medicine 

School of Public Health and Preventive Medicine, Monash University  
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Phone: +61 3 9903 0034 

Mobile: +61 409 798 892 

Fax: +61 3 9903 0071 

Tony.trapani@monash.edu 
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APPENDIX 2 – MANAGEMENT COMMITTEE AUTHORISATION PAGE 

 

We the management committee have read the attached protocol and authorize it as the official 
protocol for the study entitled Australia-Europe NeuroTrauma Effectiveness Research Traumatic 
Brain Injury Collaboration: a prospective longitudinal observational study. The signed original is held 
on file at the Centre. 
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APPENDIX 3 – FOLLOW-UP DOCUMENTS 

OzEnter Follow-up contact details form 
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APPENDIX 4 – GLASGOW OUTCOME SCALE EXTENDED (GOSE) 
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