
Journal of Critical Care 59 (2020) 6–15

Contents lists available at ScienceDirect

Journal of Critical Care

j ourna l homepage: www. journa ls .e lsev ie r .com/ journa l -o f -c r i t i ca l -ca re
Informed consent procedures in patients with an acute inability
to provide informed consent: Policy andpractice in the CENTER-TBI study
Roel P.J. van Wijk a,1, Jeroen T.J.M. van Dijck a,1, Marjolein Timmers b, Ernest van Veen b,c, Giuseppe Citerio d,e,
Hester F. Lingsma c, Andrew I.R. Maas f,g, David K. Menon h, Wilco C. Peul a, Nino Stocchetti i,j,
Erwin J.O. Kompanje b,k,⁎,The CENTER-TBI investigators and participants:

Cecilia Åkerlund 1, Krisztina Amrein 2, Nada Andelic 3, Lasse Andreassen 4, Audny Anke 5, Anna Antoni 6,
Gérard Audibert 7, Philippe Azouvi 8, Maria Luisa Azzolini 9, Ronald Bartels 10, Pál Barzó 11, Romuald Beauvais 12,
Ronny Beer 13, Bo-Michael Bellander 14, Antonio Belli 15, Habib Benali 16, Maurizio Berardino 17, Luigi Beretta 9,
Morten Blaabjerg 18, Peter Bragge 19, Alexandra Brazinova 20, Vibeke Brinck 21, Joanne Brooker 22,
Camilla Brorsson 23, Andras Buki 24, Monika Bullinger 25, Manuel Cabeleira 26, Alessio Caccioppola 27,
Emiliana Calappi 27, Maria Rosa Calvi 9, Peter Cameron 28, Guillermo Carbayo Lozano 29, Marco Carbonara 27,
Simona Cavallo 17, Giorgio Chevallard 30, Arturo Chieregato 30, Giuseppe Citerio 31,32, Iris Ceyisakar 33,
Mark Coburn 34, Jonathan Coles 35, Jamie D. Cooper 36, Marta Correia 37, Amra Čović 38, Nicola Curry 39,
Endre Czeiter 24, Marek Czosnyka 26, Claire Dahyot-Fizelier 40, Paul Dark 41, Helen Dawes 42,
Véronique De Keyser 43, Vincent Degos 16, Francesco Della Corte 44, Hugo den Boogert 10, Bart Depreitere 45,
Đula Đilvesi 46, Abhishek Dixit 47, Emma Donoghue 22, Jens Dreier 48, Guy-Loup Dulière 49, Ari Ercole 47,
Patrick Esser 42, Erzsébet Ezer 50, Martin Fabricius 51, Valery L. Feigin 52, Kelly Foks 53, Shirin Frisvold 54,
Alex Furmanov 55, Pablo Gagliardo 56, Damien Galanaud 16, Dashiell Gantner 28, Guoyi Gao 57, PradeepGeorge 58

, Alexandre Ghuysen 59, Lelde Giga 60, Ben Glocker 61, Jagoš Golubovic 46, Pedro A. Gomez 62, Johannes Gratz 63,
Benjamin Gravesteijn 33, Francesca Grossi 44, Russell L. Gruen 64, Deepak Gupta 65, Juanita A. Haagsma 33,
Iain Haitsma 66, Raimund Helbok 13, Eirik Helseth 67, Lindsay Horton 68, Jilske Huijben 33, Peter J. Hutchinson 69,
Bram Jacobs 70, Stefan Jankowski 71, Mike Jarrett 21, Ji-Yao Jiang 57, Faye Johnson 72, Kelly Jones 52,
Mladen Karan 46, Angelos G. Kolias 69, Erwin Kompanje 73, Daniel Kondziella 51, Evgenios Koraropoulos 47,
Lars-Owe Koskinen 74, Noémi Kovács 75, Ana Kowark 34, Alfonso Lagares 62, Linda Lanyon 58, Steven Laureys 76,
Fiona Lecky 77,78, Didier Ledoux 76, Rolf Lefering 79, Valerie Legrand 80, Aurelie Lejeune 81, Leon Levi 82,
Roger Lightfoot 83, Hester Lingsma 33, Andrew I.R. Maas 43, Ana M. Castaño-León 62, Marc Maegele 84,
MarekMajdan 20, AlexManara 85, GeoffreyManley 86, CostanzaMartino 87, HuguesMaréchal 49, JuliaMattern 88

, Catherine McMahon 89, Béla Melegh 90, David Menon 47, Tomas Menovsky 43, Benoit Misset 76,
Davide Mulazzi 27, Visakh Muraleedharan 58, Lynnette Murray 28, Ancuta Negru 91, David Nelson 1,
Virginia Newcombe 47, Daan Nieboer 33, József Nyirádi 2, Otesile Olubukola 77, Matej Oresic 92,
Fabrizio Ortolano 27, Aarno Palotie 93,94,95, Paul M. Parizel 96, Jean-François Payen 97, Natascha Perera 12,
Vincent Perlbarg 16, Paolo Persona 98, Wilco Peul 99,144, Anna Piippo-Karjalainen 100, Matti Pirinen 93,
Horia Ples 91, Suzanne Polinder 33, Inigo Pomposo 29, Jussi P. Posti 101, Louis Puybasset 102, Andreea Radoi 103,
Arminas Ragauskas 104, Rahul Raj 100, Malinka Rambadagalla 105, Jonathan Rhodes 106, Sylvia Richardson 107,
Sophie Richter 47, Samuli Ripatti 93, Saulius Rocka 104, Cecilie Roe 108, Olav Roise 109,110, Jonathan Rosand 111,
Abbreviations: TBI, Traumatic Brain Injury; IRB, Institutional Review Board; EU, European Union; ER, Emergency Room; ICU, Intensive Care Unit; INCF, International Neuroinformatics
Coordinating Facility; UK, United Kingdom.

⁎ Corresponding author at: Department of Intensive Care Medicine, Erasmus MC University Medical Center, P.O. Box 2040, 3000 CA Rotterdam, the Netherlands.
E-mail address: e.j.o.kompanje@erasmusmc.nl (E.J.O. Kompanje).

1Contributed equally to the study.

https://doi.org/10.1016/j.jcrc.2020.05.004
0883-9441/© 2020 Published by Elsevier Inc.

http://crossmark.crossref.org/dialog/?doi=10.1016/j.jcrc.2020.05.004&domain=pdf
https://doi.org/10.1016/j.jcrc.2020.05.004
mailto:e.j.o.kompanje@erasmusmc.nl
https://doi.org/10.1016/j.jcrc.2020.05.004
http://www.sciencedirect.com/science/journal/
www.journals.elsevier.com/journal-of-critical-care


7R.P.J. van Wijk et al. / Journal of Critical Care 59 (2020) 6–15
Jeffrey V. Rosenfeld 112, Christina Rosenlund 113, Guy Rosenthal 55, Rolf Rossaint 34, Sandra Rossi 98,
Daniel Rueckert 61, Martin Rusnák 114, Juan Sahuquillo 103, Oliver Sakowitz 88,115, Renan Sanchez-Porras 115,
Janos Sandor 116, Nadine Schäfer 79, Silke Schmidt 117, Herbert Schoechl 118, Guus Schoonman 119,
Rico Frederik Schou 120, Elisabeth Schwendenwein 6, Charlie Sewalt 33, Toril Skandsen 121,122,
Peter Smielewski 26, Abayomi Sorinola 123, Emmanuel Stamatakis 47, Simon Stanworth 39, Robert Stevens 124,
William Stewart 125, Ewout W. Steyerberg 33,126, Nino Stocchetti 127, Nina Sundström 128,
Anneliese Synnot 22,129, Riikka Takala 130, Viktória Tamás 123, Tomas Tamosuitis 131, Mark Steven Taylor 20,
Braden Te Ao 52, Olli Tenovuo 101, Alice Theadom 52, Matt Thomas 85, Dick Tibboel 132, Marjolein Timmers 73,
Christos Tolias 133, Tony Trapani 28, Cristina Maria Tudora 91, Peter Vajkoczy 134, Shirley Vallance 28,
Egils Valeinis 60, Zoltán Vámos 50, Gregory Van der Steen 43, Joukje van der Naalt 70, Jeroen T.J.M. van Dijck 99,144,
Thomas A. van Essen 99,144, Wim Van Hecke 135, Caroline van Heugten 42, Dominique Van Praag 137,
Thijs Vande Vyvere 135, Roel P.J. van Wijk 99,144, Alessia Vargiolu 32, Emmanuel Vega 81, Kimberley Velt 33,
Jan Verheyden 135, Paul M. Vespa 138, Anne Vik 120,139, Rimantas Vilcinis 131, Victor Volovici 66,
Nicole von Steinbüchel 38, Daphne Voormolen 33, Petar Vulekovic 46, Kevin K.W. Wang 140, Eveline Wiegers 33,
Guy Williams 47, Lindsay Wilson 68, Stefan Winzeck 47, Stefan Wolf 141, Zhihui Yang 140, Peter Ylén 142,
Alexander Younsi 88, Frederick A. Zeiler 47,143, Veronika Zelinkova 20, Agate Ziverte 60, Tommaso Zoerle 27

1 Department of Physiology and Pharmacology, Section of Perioperative Medicine and Intensive Care, Karolinska Institutet, Stockholm, Sweden
2 János Szentágothai Research Centre, University of Pécs, Pécs, Hungary
3 Division of Surgery and Clinical Neuroscience, Department of Physical Medicine and Rehabilitation, Oslo University Hospital and University of Oslo, Oslo, Norway
4 Department of Neurosurgery, University Hospital Northern Norway, Tromso, Norway
5 Department of Physical Medicine and Rehabilitation, University Hospital Northern Norway, Tromso, Norway
6 Trauma Surgery, Medical University Vienna, Vienna, Austria
7 Department of Anesthesiology & Intensive Care, University Hospital Nancy, Nancy, France
8 Raymond Poincare hospital, Hopitaux de Paris, Paris, France
9 Department of Anesthesiology & Intensive Care, S Raffaele University Hospital, Milan, Italy
10 Department of Neurosurgery, Radboud University Medical Center, Nijmegen, the Netherlands
11 Department of Neurosurgery, University of Szeged, Szeged, Hungary
12 International Projects Management, ARTTIC, Munchen, Germany
13 Department of Neurology, Neurological Intensive Care Unit, Medical University of Innsbruck, Innsbruck, Austria
14 Department of Neurosurgery & Anesthesia & intensive care medicine, Karolinska University Hospital, Stockholm, Sweden
15 NIHR Surgical Reconstruction and Microbiology Research Centre, Birmingham, UK
16 Anesthesie-Réanimation, Hopitaux de Paris, Paris, France
17 Department of Anesthesia & ICU, AOU Città della Salute e della Scienza di Torino - Orthopedic and Trauma Center, Torino, Italy
18 Department of Neurology, Odense University Hospital, Odense, Denmark
19 BehaviourWorks Australia, Monash Sustainability Institute, Monash University, Victoria, Australia
20 Department of Public Health, Faculty of Health Sciences and Social Work, Trnava University, Trnava, Slovakia
21 Quesgen Systems Inc, Burlingame, CA, USA
22 Australian & New Zealand Intensive Care Research Centre, Department of Epidemiology and Preventive Medicine, School of Public Health and Preventive Medicine, Monash University,
Melbourne, Australia
23 Department of Surgery and Perioperative Science, Umeå University, Umeå, Sweden
24 Department of Neurosurgery, Medical School, Hungary and Neurotrauma Research Group, János Szentágothai Research Centre, University of Pécs, Hungary
25 Department of Medical Psychology, Universitätsklinikum Hamburg-Eppendorf, Hamburg, Germany
26 Brain Physics Lab, Division of Neurosurgery, Dept of Clinical Neurosciences, University of Cambridge, Addenbrooke’s Hospital, Cambridge, UK
27 Neuro ICU, Fondazione IRCCS Cà Granda Ospedale Maggiore Policlinico, Milan, Italy
28 ANZIC Research Centre, Monash University, Department of Epidemiology and Preventive Medicine, Melbourne, Victoria, Australia
29 Department of Neurosurgery, Hospital of Cruces, Bilbao, Spain
30 NeuroIntensive Care, Niguarda Hospital, Milan, Italy
31 School of Medicine and Surgery, Università Milano Bicocca, Milano, Italy
32 NeuroIntensive Care, ASST di Monza, Monza, Italy
33 Department of Public Health, Erasmus Medical Center, University Medical Center, Rotterdam, the Netherlands
34 Department of Anaesthesiology, University Hospital of Aachen, Aachen, Germany
35 Department of Anesthesia & Neurointensive Care, Cambridge University Hospital NHS Foundation Trust, Cambridge, UK
36 School of Public Health & PM, Monash University and The Alfred Hospital, Melbourne, Victoria, Australia
37 Radiology/MRI department, MRC Cognition and Brain Sciences Unit, Cambridge, UK
38 Institute of Medical Psychology and Medical Sociology, Universitätsmedizin Göttingen, Göttingen, Germany
39 Oxford University Hospitals NHS Trust, Oxford, UK
40 Intensive Care Unit, CHU Poitiers, Potiers, France
41 University of Manchester NIHR Biomedical Research Centre, Critical Care Directorate, Salford Royal Hospital NHS Foundation Trust, Salford, UK
42 Movement Science Group, Faculty of Health and Life Sciences, Oxford Brookes University, Oxford, UK
43 Department of Neurosurgery, Antwerp University Hospital and University of Antwerp, Edegem, Belgium
44 Department of Anesthesia & Intensive Care, Maggiore Della Carità Hospital, Novara, Italy
45 Department of Neurosurgery, University Hospitals Leuven, Leuven, Belgium
46 Department of Neurosurgery, Clinical centre of Vojvodina, Faculty of Medicine, University of Novi Sad, Novi Sad, Serbia
47 Division of Anaesthesia, University of Cambridge, Addenbrooke’s Hospital, Cambridge, UK
48 Center for Stroke Research Berlin, Charité, Universitätsmedizin Berlin, Freie Universität Berlin, Humboldt-Universität zu Berlin, Berlin Institute of Health, Berlin, Germany
49 Intensive Care Unit, CHR Citadelle, Liège, Belgium
50 Department of Anaesthesiology and Intensive Therapy, University of Pécs, Pécs, Hungary
51 Departments of Neurology, Clinical Neurophysiology and Neuroanesthesiology, Region Hovedstaden Rigshospitalet, Copenhagen, Denmark
52 National Institute for Stroke and Applied Neurosciences, Faculty of Health and Environmental Studies, Auckland University of Technology, Auckland, New Zealand
53 Department of Neurology, Erasmus MC, Rotterdam, the Netherlands
54 Department of Anesthesiology and Intensive care, University Hospital Northern Norway, Tromso, Norway



8 R.P.J. van Wijk et al. / Journal of Critical Care 59 (2020) 6–15
55 Department of Neurosurgery, Hadassah-hebrew University Medical center, Jerusalem, Israel
56 Fundación Instituto Valenciano de Neurorrehabilitación (FIVAN), Valencia, Spain
57 Department of Neurosurgery, Shanghai Renji hospital, Shanghai Jiaotong University/school of medicine, Shanghai, China
58 Karolinska Institutet, INCF International Neuroinformatics Coordinating Facility, Stockholm, Sweden
59 Emergency Department, CHU, Liège, Belgium
60 Neurosurgery clinic, Pauls Stradins Clinical University Hospital, Riga, Latvia
61 Department of Computing, Imperial College London, London, UK
62 Department of Neurosurgery, Hospital Universitario 12 de Octubre, Madrid, Spain
63 Department of Anesthesia, Critical Care and Pain Medicine, Medical University of Vienna, Austria
64 College of Health and Medicine, Australian National University, Canberra, Australia
65 Department of Neurosurgery, Neurosciences Centre & JPN Apex trauma centre, All India Institute of Medical Sciences, New Delhi 110029, India
66 Department of Neurosurgery, Erasmus MC, Rotterdam, the Netherlands
67 Department of Neurosurgery, Oslo University Hospital, Oslo, Norway
68 Division of Psychology, University of Stirling, Stirling, UK
69 Division of Neurosurgery, Department of Clinical Neurosciences, Addenbrooke’s Hospital & University of Cambridge, Cambridge, UK
70 Department of Neurology, University of Groningen, University Medical Center Groningen, Groningen, the Netherlands
71 Neurointensive Care, Sheffield Teaching Hospitals NHS Foundation Trust, Sheffield, UK
72 Salford Royal Hospital NHS Foundation Trust Acute Research Delivery Team, Salford, UK
73 Department of Intensive Care, Department of Ethics and Philosophy of Medicine, Erasmus Medical Center, Rotterdam, the Netherlands
74 Department of Clinical Neuroscience, Neurosurgery, Umeå University, Umeå, Sweden
75 Hungarian Brain Research Program - Grant No. KTIA_13_NAP-A-II/8, University of Pécs, Pécs, Hungary
76 Cyclotron Research Center, University of Liège, Liège, Belgium
77 Centre for Urgent and Emergency Care Research (CURE), Health Services Research Section, School of Health and Related Research (ScHARR), University of Sheffield, Sheffield, UK
78 Emergency Department, Salford Royal Hospital, Salford, UK
79 Institute of Research in Operative Medicine (IFOM), Witten/Herdecke University, Cologne, Germany
80 VP Global Project Management CNS, ICON, Paris, France
81 Department of Anesthesiology-Intensive Care, Lille University Hospital, Lille, France
82 Department of Neurosurgery, Rambam Medical Center, Haifa, Israel
83 Department of Anesthesiology & Intensive Care, University Hospitals Southhampton NHS Trust, Southhampton, UK
84 Cologne-Merheim Medical Center (CMMC), Department of Traumatology, Orthopedic Surgery and Sportmedicine, Witten/Herdecke University, Cologne, Germany
85 Intensive Care Unit, Southmead Hospital, Bristol, Bristol, UK
86 Department of Neurological Surgery, University of California, San Francisco, CA, USA
87 Department of Anesthesia & Intensive Care, M. Bufalini Hospital, Cesena, Italy
88 Department of Neurosurgery, University Hospital Heidelberg, Heidelberg, Germany
89 Department of Neurosurgery, The Walton centre NHS Foundation Trust, Liverpool, UK
90 Department of Medical Genetics, University of Pécs, Pécs, Hungary
91 Department of Neurosurgery, Emergency County Hospital Timisoara, Timisoara, Romania
92 School of Medical Sciences, Örebro University, Örebro, Sweden
93 Institute for Molecular Medicine Finland, University of Helsinki, Helsinki, Finland
94 Analytic and Translational Genetics Unit, Department ofMedicine; Psychiatric&Neurodevelopmental Genetics Unit, Department of Psychiatry, Department of Neurology,Massachusetts General
Hospital, Boston, MA, USA
95 Program in Medical and Population Genetics, The Stanley Center for Psychiatric Research, The Broad Institute of MIT and Harvard, Cambridge, MA, USA
96 Department of Radiology, University of Antwerp, Edegem, Belgium
97 Department of Anesthesiology & Intensive Care, University Hospital of Grenoble, Grenoble, France
98 Department of Anesthesia & Intensive Care, Azienda Ospedaliera Università di Padova, Padova, Italy
99 Dept. of Neurosurgery, Leiden University Medical Center, Leiden, the Netherlands
100 Department of Neurosurgery, Helsinki University Central Hospital, Finland
101 Division of Clinical Neurosciences, Department of Neurosurgery and Turku Brain Injury Centre, Turku University Hospital and University of Turku, Turku, Finland
102 Department of Anesthesiology and Critical Care, Pitié -Salpêtrière Teaching Hospital, Hôpitaux de Paris and University Pierre et Marie Curie, Paris, France
103 Neurotraumatology and Neurosurgery Research Unit (UNINN), Vall d'Hebron Research Institute, Barcelona, Spain
104 Department of Neurosurgery, Kaunas University of technology and Vilnius University, Vilnius, Lithuania
105 Department of Neurosurgery, Rezekne Hospital, Latvia
106 Department of Anaesthesia, Critical Care & Pain Medicine NHS Lothian, University of Edinburg, Edinburgh, UK
107 MRC Biostatistics Unit, Cambridge Institute of Public Health, Cambridge, UK
108 Department of Physical Medicine and Rehabilitation, Oslo University Hospital/University of Oslo, Oslo, Norway
109 Division of Orthopedics, Oslo University Hospital, Oslo, Norway
110 Institue of Clinical Medicine, Faculty of Medicine, University of Oslo, Oslo, Norway
111 Broad Institute, Cambridge MA, Harvard Medical School, Boston MA, Massachusetts General Hospital, Boston, MA, USA
112 National Trauma Research Institute, The Alfred Hospital, Monash University, Melbourne, Victoria, Australia
113 Department of Neurosurgery, Odense University Hospital, Odense, Denmark
114 International Neurotrauma Research Organisation, Vienna, Austria
115 Klinik für Neurochirurgie, Klinikum Ludwigsburg, Ludwigsburg, Germany
116 Division of Biostatistics and Epidemiology, Department of Preventive Medicine, University of Debrecen, Debrecen, Hungary
117 Department Health and Prevention, University Greifswald, Greifswald, Germany
118 Department of Anaesthesiology and Intensive Care, AUVA Trauma Hospital, Salzburg, Austria
119 Department of Neurology, Elisabeth-TweeSteden Ziekenhuis, Tilburg, the Netherlands
120 Department of Neuroanesthesia and Neurointensive Care, Odense University Hospital, Odense, Denmark
121 Department of Neuromedicine and Movement Science, Norwegian University of Science and Technology, NTNU, Trondheim, Norway
122 Department of Physical Medicine and Rehabilitation, St.Olavs Hospital, Trondheim University Hospital, Trondheim, Norway
123 Department of Neurosurgery, University of Pécs, Pécs, Hungary
124 Division of Neuroscience Critical Care, John Hopkins University School of Medicine, Baltimore, USA
125 Department of Neuropathology, Queen Elizabeth University Hospital, University of Glasgow, Glasgow, UK
126 Dept. of Department of Biomedical Data Sciences, Leiden University Medical Center, Leiden, the Netherlands
127 Department of Pathophysiology and Transplantation, Milan University, Neuroscience ICU, Fondazione IRCCS Cà Granda Ospedale Maggiore Policlinico, Milano, Italy
128 Department of Radiation Sciences, Biomedical Engineering, Umeå University, Umeå, Sweden
129 Cochrane Consumers and CommunicationReviewGroup, Centre for Health Communication and Participation, School of Psychology and Public Health, La Trobe University, Melbourne, Australia
130 Perioperative Services, Intensive Care Medicine and Pain Management, Turku University Hospital and University of Turku, Turku, Finland
131 Department of Neurosurgery, Kaunas University of Health Sciences, Kaunas, Lithuania
132 Intensive Care and Department of Pediatric Surgery, Erasmus Medical Center, Sophia Children’s Hospital, Rotterdam, the Netherlands
133 Department of Neurosurgery, Kings college London, London, UK



9R.P.J. van Wijk et al. / Journal of Critical Care 59 (2020) 6–15
134 Neurologie, Neurochirurgie und Psychiatrie, Charité – Universitätsmedizin Berlin, Berlin, Germany
135 icoMetrix NV, Leuven, Belgium
137 Psychology Department, Antwerp University Hospital, Edegem, Belgium
138 Director of Neurocritical Care, University of California, Los Angeles, USA
139 Department of Neurosurgery, St.Olavs Hospital, Trondheim University Hospital, Trondheim, Norway
140 Department of Emergency Medicine, University of Florida, Gainesville, FL, USA
141 Department of Neurosurgery, Universitätsmedizin Berlin, Freie Universität Berlin, Humboldt-Universität zu Berlin, Berlin Institute of Health, Berlin, Germany
142 VTT Technical Research Centre, Tampere, Finland
143 Section of Neurosurgery, Department of Surgery, Rady Faculty of Health Sciences, University of Manitoba, Winnipeg, MB, Canada
144 Dept. of Neurosurgery, Medical Center Haaglanden, The Hague, the Netherlands

a University Neurosurgical Center Holland, LUMC, HMC & HAGA, Leiden & The Hague, the Netherlands
b Department of Intensive Care, Erasmus MC - University Medical Centre Rotterdam, Rotterdam, the Netherlands
c Centre for Medical Decision Making, Department of Public Health, Erasmus MC - University Medical Centre Rotterdam, Rotterdam, the Netherlands
d School of Medicine and Surgery, University of Milan-Bicocca, Milan, Italy
e San Gerardo Hospital, ASST, Monza, Italy
f Department of Neurosurgery, Antwerp University Hospital, Edegem, Belgium
g University of Antwerp, Antwerp, Belgium
h Department of Anaesthesia, University of Cambridge, Cambridge, United Kingdom
i Department of Physiopathology and Transplantation, Milan University, Milan, Italy
j Neuro ICU Fondazione IRCCS Cà Granda Ospedale Maggiore Policlinico Milano, Milan, Italy
k Department of Medical Ethics and Philosophy of Medicine, Erasmus MC – University Medical Centre Rotterdam, Rotterdam, the Netherlands
a b s t r a c t
a r t i c l e i n f o
Available online xxxx

is challenging. Alternatives to patient consent are not sufficiently embedded in European and national legislation,
which allowsprocedural variation and bias.Weaimed to quantify variations in informed consent policy andprac-
tice.Keywords:
Purpose: Enrolling traumatic brain injury (TBI) patients with an inability to provide informed consent in research

Methods: Variation was explored in the CENTER-TBI study. Policies were reported by using a questionnaire and
national legislation. Data on used informed consent procedures were available for 4498 patients from 57 centres
across 17 European countries.
Results: Variation in the use of informed consent procedures was found between and within EU member states.
Proxy informed consent (N = 1377;64%) was the most frequently used type of consent in the ICU, followed by
patient informed consent (N = 426;20%) and deferred consent (N = 334;16%). Deferred consent was only ac-
tively used in 15 centres (26%), although it was considered valid in 47 centres (82%).
Conclusions: Alternatives to patient consent are essential for TBI research. While there seems to be concordance
amongst national legislations, there is regional variability in institutional practices with respect to the use of dif-
ferent informed consent procedures. Variation could be caused by several reasons, including inconsistencies in
clear legislation or knowledge of such legislation amongst researchers.

© 2020 Published by Elsevier Inc.
Traumatic brain injury
Informed consent
European Union
Ethics
1. Background

Patient informed consent is one of the basic principles underpinning
clinical research. Patients have the right to be informed about a pro-
posed study and should have the opportunity to make an autonomous
decision on study participation. It is however impossible to obtain pa-
tient informed consent from patients with an acute inability to provide
informed consent due to an acute illness such as traumatic brain injury
(TBI) [1]. Research with TBI patients is however essential to optimize
treatments and improve patient outcome. Therefore, several pragmatic
alternatives are available in case patient informed consent could not be
obtained [2].

Proxy informed consent is the most frequently used alternative.
Close family members or unrelated appointed legally authorised repre-
sentatives are selected in accordance with applicable national or local
regulations. These so-called proxies have the legal right to provide in-
formed consent on behalf of the patient [3]. Proxies are however often
unavailable in the acute setting or are unable to make a valid judgment
for several other reasons [4–9]. This is especially complicated in emer-
gency research where time is scarce.

To overcome this, some research settings allow an independent phy-
sician to decide on behalf of the patient. In many European countries, it
is also accepted to include and randomize patients in emergency re-
search settings without prior patient- or proxy informed consent and
ask consent for study continuation later (deferred consent procedure)
[3,10]. Researchers can also use the so-called ‘exception from consent’
and ‘waiver of consent’ procedures, which allow study start without
prior patient- or proxy informed consentwithout the requirement of in-
formed consent for study continuation [11,12].

The relative pros and cons of different informed consent procedures
have led to substantial regulatory variation within and between
European Union (EU) Member States and globally [13,14]. The EU has
replaced the Data Protection Directive and the Clinical Trials Directive
by the General Data Protection Regulation and the Clinical Trials Regu-
lation to harmonize informed consent procedures [3,15-17]. Unfortu-
nately, neither regulation addresses the specific situations of patients
with an acute inability to provide informed consent in detail, and nei-
ther clearly differentiates between acute or chronic mental conditions.
Although the General Data Protection Regulation provides for exemp-
tions from patient informed consent procedures for observational re-
search by leaving room for national legislation, informed consent in
clinical emergency research is not mentioned in national law in 12 EU
Member States [13,18].

The lack of clear directions in European and national legislation may
be expected to result in substantial practice variation in consent proce-
dures for patients with an acute inability to provide informed consent
[19]. The use of different informed consent procedures in international
multi-center studies could cause recruitment inefficiency, non-
homogenous patient inclusion, selection bias, asymmetrical
randomisation, and limited external validity of study results [20,21].
Clearly, optimization of informed consent procedures and harmoniza-
tion of regulations is important for future research initiatives.



Table 1
Number of study centres (%) that allow the use of an informed consent procedure in
acutely mentally incapacitated patients.

Informed consent procedure Yes
N (%)

No
N (%)

Unknown
N (%)

Proxy informed consent 45 (79) 11 (19) 1 (2)
Consent by an independent physician 21 (37) 30 (53) 6 (10)
Deferred consent 47 (83) 7 (12) 3 (5)
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The aim of this study is to inform researchers and policymakers on
the use and challenges of informed consent procedures in a large pro-
spective observational study including patients with an acute inability
to provide informed consent due to TBI. Therefore, we investigated
local policy and observed practice of informed consent procedures in
the Collaborative-European-Neuro-Trauma-Effectiveness-Research in
Traumatic Brain Injury (CENTER-TBI) study [22].

2. Materials and methods

2.1. CENTER-TBI and study sample

The CENTER-TBI project includes a large prospective observational
study on TBI conducted in 63 neurotrauma centres across Europe and
Israel. [20–21] CENTER-TBI had a follow up period of 12 to 24 months
and required extra blood samples and, in a subpopulation, MRI scans
in addition to standard care. For this particular study, we excluded
four centres with low inclusion rates (bfive patients) and 2 centres
from Israel, because we focussed on European centres. All remaining
centres (N = 57) from 17 European countries obtained IRB approval
and were analyzed.(See Suppl Table 1).

2.2. Policy: provider profiling and national legislation

Investigators of each study center completed “Provider Profiling”
questionnaires prior to recruitment to the CENTER-TBI Core study. The
questionnaires aimed to characterize general healthcare processes
and, specifically for this present study, the use of informed consent pro-
cedures. (see Suppl file 1). These questions were about the acceptance
and use of informed consent procedures in general and not specifically
for the CENTER-TBI study. The question mentioning the ‘deferred con-
sent/waiver of consent’ alternatives was used to assess the possibility
of study start without prior informed consent in emergency research
and was named deferred consent in this article. Answers explicitly rep-
resent a general consensus at the centres, rather than an individuals'
preference, in an attempt to capture the actual policy of all study cen-
tres. Responseswere collected and stored by using a secure online data-
base (QuesGen Systems Incorporated, Burlingame, CA, USA) [23].
Detailed information on the provider profiling questionnaires has
been published previously [24]. An additional analysis of national regu-
lations that were applicable at the time of study was performed and
compared with the results of the questionnaire and actual observed in-
formed consent procedures [13].

2.3. Practice: CENTER-TBI core study

The CENTER-TBI Core study (clinicaltrials.gov NCT02210221; RRID:
SCR_015582) was conducted between December 2014 and December
2017 [25]. Enrolment criteria were a clinical diagnosis of TBI, indication
for CT-scanning, and presentation to study centre within 24 h of injury.
Approval from an IRB or any other appropriate ethics review body was
obtained by all centres and informed consent procedures followed local
and national requirements. On enrolment, patients were differentiated
by care pathway: ER stratum (discharged from emergency room), Ad-
mission stratum (hospital ward), and ICU stratum (admission to the in-
tensive care unit (ICU)). For this study, informed consent practice was
pragmatically observed in the ICU stratum (N= 2137) of CENTER-TBI,
since we focussed on patients with an acute inability to provide in-
formed consent. The presence of the inability to provide informed con-
sent was very unlikely in patients from the ER and Admission stratum
because nearly all sustained mild TBI and provided informed consent
themselves.

Clinical data included details on the type and time of informed con-
sent and were collected and de-identified using a web-based electronic
case report form (QuesGen) and stored on a secure database, hosted by
the International Neuroinformatics Coordinating Facility (INCF; www.
incf.org) in Stockholm, Sweden [26].
2.4. Analyses

Data (Version 1·0, released: 01/11/2018) was extracted via the
custom-made data access tool Neurobot (http://neurobot.incf.org), de-
veloped by INCF. Descriptive statistics were used to obtain frequencies
and percentages. For analysis of potential differences between regions
we grouped countries into six regions based on the United Nations
geo-scheme (See Suppl Table 1). [27] Due to the agreed anonymity of
participating sites, it was not always possible to display all differences
between countries, as some countries have only 1 or 2 participating
sites. Potential differences between centres in one country were ana-
lyzed in countries with three or more participating centres. Analyses
were performed using R version 3.6.0.
3. Results

All 57 participating centres completed the provider profiling ques-
tionnaire. The majority was completed by principal investigators and
medical professionals (N=20), IRBmembers (N=15), and staffmem-
bers (N = 13). (See Suppl Table 2) Most centers were academic hospi-
tals (91%) with a designation as Level I trauma centre (68%). Thirty
(53%) centres had a department of medical ethics and 28 (49%) had ex-
tensive neurotrauma research experience, with five or more research
applications over the previous five years. (See Suppl Table 3).
4. Policy

Alternatives for patient informed consent were widely accepted.
(Table 1 & Fig. 1). Most IRBs allowed the use of proxy informed consent
(79%) for acutely mentally incapacitated patients, while consent by an
independent physician was less frequently allowed (37%). Themajority
of centers considered deferred consent (82%) for emergency research to
be a valid alternative.

Substantial variation in informed consent policies was noted be-
tween regions in Europe. All centres in Northern and Eastern Europe re-
ported prior proxy informed consent to be valid (100%), in contrast to
centres in The Baltic States (75%), Southern Europe (45%), the United
Kingdom (UK) (89%) and Western Europe (81%). Regarding Southern
Europe, especially Italian centers (62%) reported proxy informed con-
sent to be invalid. (See Suppl Table 4).

Acceptance of consent by an independent physician was lower
(37%) and variable across European regions. (See fig. 1 & Suppl
Table 4) It was especially considered valid in Germany (100%), the UK
(89%), and Spain (67%). None of the centers from The Netherlands,
Italy and Norway reported this alternative to be valid, while other coun-
tries were inconsistent. (see Suppl Table 5).

The use of the deferred consent procedure was reported valid by
most centers in most regions, except Eastern Europe. (see Suppl
Table 4) When reported valid, it was mostly regulated by IRB approval
(N = 36) or by law (N = 11). Of countries with ≥3 centres, all men-
tioned that the procedure was valid. (see Suppl Table 5).

http://clinicaltrials.gov
http://www.incf.org
http://www.incf.org
http://neurobot.incf.org


Fig. 1. Reported policy on types of consent in acutely mentally incapacitated patients in Europe. (Percentage of centres in one country that allow the type of consent in the questionnaire)
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Table 2
Number of patients (%) and type of used informed consent procedure per stratum in the CENTER-TBI study.

Consent type | Stratum ER (N = 844, 19%) Admission (N = 1517, 34%) ICU (N = 2137, 48%)

Patient informed consent (N = 2497, 56%) 805 (95) 1266 (83) 426 (20)
Proxy informed consent (N = 1635, 36%) 35 (4) 223 (15) 1377 (64)
Deferred consent (N = 366, 8%) 4 (0·5) 28 (2) 334 (16)
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5. Practice

5.1. Overall practice

All participating centres (N = 57) included 4498 patients. Most pa-
tients were admitted to the ICU stratum (N = 2137;48%) followed by
the Admission stratum (N = 1517;34%) and the ER stratum (N =
844;19%). Overall, patient informed consent (N = 2497;56%) was the
most frequently used type of consent, followed by proxy informed con-
sent (N=1635;36%) and deferred consent (N=366;8%) The use of pa-
tient informed consent was lower for patients requiring ICU admission
(N = 426;20%) compared to patients requiring admission to the ward
(N= 1266;83%). (Table 2).
5.2. Practice in ICU stratum

Proxy informed consent (N = 1377;64%) was the most frequently
used type of consent in the ICU, followed by patient informed consent
(N = 426;20%) and deferred consent (N = 334;16%) (Table 3). Proxy
informed consent was most frequently used in the UK (96%), Southern
Europe (80%) and The Baltic States (76%), and less frequently in North-
ern (56%) andWestern Europe (49%). In contrast, deferred consent was
most frequently used in Northern (19%) andWestern Europe (25%) but
infrequently in the UK (0.3%) and the Baltic States (3%) (Table 3). Seven
countries (41%) did not use deferred consent. Austria did not use proxy
informed consent, but showed the highest number of deferred consents
instead (65%). (see Suppl Table 6).
6. Comparison of policy and practice

Proxy informed consent and deferred consent procedures are ac-
cepted by national legislation of all displayed countries [13,28,29].
(Table 4) Some centers however reported proxy or deferred consent
procedures to be not accepted. In addition, there was variation between
accepted procedures and actually used informed consent procedures.
Italy for instance reported a low rate of proxy informed consent accep-
tance and a high enrolment rate using proxy informed consent.

When also including countries (≤3 centres) that could not be
displayed, the use of deferred consent in emergency situations was
allowed in 10 out of 17 countries. The procedure was not mentioned
in national legislation in 6 countries. In the questionnaire, 47 (82%) of
the participating centres reported that it was possible to include pa-
tients with an acute inability to provide informed consent by using de-
ferred consent. In practice, only 15 centres from seven countries were
responsible for 99% (N= 330) of the deferred consent cases in the ICU.
Table 3
Number of patients (%) and type of used informed consent procedures in the ICU stratum per

Answers|Regions Sample Total
(N = 2137)

Baltic States
(N = 33)

Eastern Europe
(N = 33)

Patient informed consent 426 (20) 7 (21) 11 (33)
Proxy informed consent 1377 (64) 25 (76) 20 (61)
Deferred consent 334 (16) 1 (3) 2 (6)
7. Discussion

Patient informed consent alternatives like proxy informed consent,
deferred consent and independent physician consent were widely
used in the CENTER-TBI study and were essential to include ICU admit-
ted TBI patients with an acute inability to provide informed consent. Al-
ternatives to patient informed consent are essential in TBI research.
Only 20% of ICU patients provided patient informed consent. This
study found substantial between and within-country variation in re-
ported accepted informed consent policies and actually used informed
consent procedures. Variation could be caused by several reasons and
could indicate that either clear national or European legislation is un-
available or that knowledge of such legislation may be inconsistent
amongst clinicians and researchers.

The number of patient informed consent (N= 2497; 56%) observed
in the CENTER-TBI core studywas higher than expected. This was partly
due to the large number of patients in the ER and Admission strata
(N95% with mild TBI) that were able to provide informed consent
(87%). In addition, many patients in the ICU stratum had mild TBI
(36%) [27]. This could explain the high number of patient informed con-
sents (20%) in the ICU, but it is also possible that study personnel
wrongly considered a patient to have the ability to provide patient in-
formed consent. The CENTER-TBI study did not use or document any as-
sessment of a patients' ability to provide informed consent. Although
assessment methods are available and used in some studies, they have
important limitations [30,31]. It is important that researchers formally
assess the ability to provide informed consent in all patients when pos-
sible. Especially in patients with a possible episode of an acute inability
to provide informed consent. This assessment should ideally be re-
corded in the case report form to guarantee the validity of patient in-
formed consent.

Alternatives for patient informed consent allowed the inclusion of
80% of ICU stratum patients. Overall, proxy informed consent was the
most frequently used alternative. Although it was not always reported
to be an accepted informed consent policy for mentally incapacitated
patients, it was an accepted procedure by all national laws. Proxies usu-
ally prefer to be involved in decision-making, but proxy informed con-
sent has several important limitations [32]. Several studies report
substantial discrepancies between patients and proxies and conclude
that proxies are poor surrogate decision-makers [7–9,33]. In addition,
proxies are not always present in emergency situations, or are too
overwhelmed by the stressful situation to provide valid proxy in-
formed consent [34,35]. Researchers and clinicians should be aware
of the many factors that are important in the process of informed
consent [36].

Fortunately, it was also possible to include patients by using deferred
consent when it was impossible to obtain prior patient or proxy in-
formed consent. A total of 45 centres (79%) from ten countries,
region.

Northern Europe
(N = 391)

Southern Europe
(N = 546)

United Kingdom
(N = 271)

Western Europe
(N = 863)

97 (25) 75 (14) 10 (4) 226 (26)
219 (56) 433 (79) 260 (96) 420 (49)
75 (19) 38 (7) 1 (0·3) 217 (25)



Table 4
Comparison of observed practice, national legislation and reported policy regarding informed consent procedures in the CENTER-TBI ICU stratum.

Country Number
of
centers
per
country

Patients
included
using
patient
informed
consent (N
(%))

Proxy informed
consent procedures
accepted according to
national legislation?
[13]

Number of centers (%)
accepting proxy
informed consent
according to provider
profiling

Patients
included
using proxy
informed
consent
(N (%))

Deferred consent
accepted in
emergency
research according to
national legislation?
[13]

Number of centers (%)
accepting deferred
consent
in emergency research
according to provider
profiling

Patients
included
using
deferred
consent
(N (%))

Belgium 4 71 (37) Yes 4 (100) 122 (63) Yes 4 (100) 0 (0)
France 5 25 (22) Yes 5 (100) 90 (78) Yes 5 (100) 0 (0)
Germany 4 24 (28) Yes 2 (50) 54 (62) Yes 3 (75) 9 (10)
Italy 8 34 (10) Yes 3 (37) 279 (79) Yes 5 (63) 38 (11)
Netherlands 7 68 (19) Yes 6 (86) 154 (43) Yes 6 (86) 137 (38)
Norway 3 33 (20) Yes [28] 3 (100) 94 (58) Yes [29] 3 (100) 36 (22)
Spain 3 41 (21) Yes 2 (67) 154 (79) Not mentioned 3 (100) 0 (0)
UK 9 10 (4) Yes 8 (89) 260 (96) Yes 9 (100) 1 (0.4)
Total 43 306 33 1207 38 221
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according to national law, or 47 centres (82%), according to reported
policies, were allowed to use this procedure. Nonetheless, only 15 cen-
tres (26%) actively (N2 inclusions) used it. There are multiple explana-
tions for this discrepancy. First, the use of deferred consent might be
accepted in national legislation, but local IRBs may not have authorised
it for the CENTER-TBI study. Also, the use of deferred consent is not eth-
ically neutral and the acceptance by IRBs, healthcare providers, patients
and relatives differ substantially [37–42]. Second, deferred consent was
authorised as a valid, but its use was not required because proxy or in-
dependent physician consent were used. Last, it is also possible that
local researchers were unaware of the possibility of deferred consent.

Current European regulations include The Data Protection Directive
and the Clinical Trials Directive, whichwere applicable at the timewhen
patients were included in CENTER-TBI, are or will be superseded by the
General Data Protection Regulation and the Clinical Trial Regulation re-
spectively. However, since the General Data Protection Regulation does
not apply to anonymized data and alternatives to patient informed con-
sent are left to the legislation of Member States, large improvements in
harmonization are not expected. [19,43] The Clinical Trials Regulation
does state that patient informed consent may be deferred in some spe-
cific situation andmight thereby cause an increase in the use of deferred
consent. [17,19,44-46]

There is a lack of clear regulations on emergency research in men-
tally incapacitated patients and lack of harmonization regarding in-
formed consent procedures in European Neurotrauma centres.
Performingmultinational trials is challengingwhen variations in accep-
tance of alternatives for patient informed consent exist [14,47]. Poten-
tial issues not only include IRB processing and patient recruitment
inefficiency and therefore study delay, but also non-homogenous pa-
tient inclusion, selection bias, asymmetrical randomisation, and limited
external validity of study results. [20,21] Although informed consent
procedures are bound by national laws, institutional regulations and
cultural factors, it could be beneficial for future research initiatives to
harmonize procedures and regulations.

This study has several limitations. First, the majority of the partici-
pating centres were academic centres specialized in research and
neurotrauma resulting in a possible selection bias. Second, by pragmat-
ically focusing on patients from the ICU stratumwith the highest likeli-
hood of an inability to provide informed consent, wemight havemissed
a few patients that were included in the ER or ward stratum. Unfortu-
nately, there was no registered formal assessment of the ability to pro-
vide informed consent that could have been used to identify patients.
Third, in addition to an analysis of national laws, reported informed con-
sent policies were based on the provider profiling questionnaire rather
than on actual policies. Although most responses were provided by se-
niors, the discrepancies could be caused by provider profiling errors
due to variable individual understanding of actual policies and/or regu-
lations. It could however also reflect the centres' general consensus or
IRB specific directives rather than national juridical policies. Fourth, it
is important to bear in mind that CENTER-TBI is an observational
study, although IRBs in three countries considered it to be an interven-
tional study as blood sampleswere requested. Results on consent policy
and practicemight be different for interventional studies or randomized
controlled trial. This is because the consequences of participation might
be bigger and effective retrospective refusal of study participation is not
possible as study interventions have already taken place. Although our
data are derived from a patient populationwith TBI, the identified prob-
lems and insights have relevance for other conditions that could cause
an inability to provide informed consent.

8. Conclusion

Alternatives to patient informed consent are essential for studies in-
cluding TBI patientswith an acute inability to provide informed consent.
The substantial variation in reported and used informed consent proce-
dures in Europe could be caused by several reasons and could indicate
that clear national or European legislation is unavailable or that knowl-
edge of such legislation may be inconsistent amongst clinicians and re-
searchers. Future research initiatives could benefit from clear and
harmonized regulations for this subcategory of patients.
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